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1 – INTRODUCTION
This document describes the New Prosperity Projects’ (the Project) fish and fish habitat compensation
plan as it relates to potential effects under the jurisdiction of the Metal Mining Effluent Regulations
(MMER). At the request of Fisheries and Oceans Canada (DFO), compensation pertaining to overall
effects to fish and fish habitat associated with the Project have been separated into those under the
jurisdiction of the MMER (i.e., tailings impoundment area [TIA] only) and those under the jurisdiction of
the Fisheries Act (i.e. effects outside of the TIA). As such, the overall Fish and Fish Habitat Compensation
Plan associated with the Project consists of two separate documents:
1. Fish and Fish Habitat Compensation Plan for Effects under the Jurisdiction of the Metal Mining
Effluent Regulation (Schedule 2) – (Section 2.7.2.5 Appendix B; current document), and.
2. Fish and Fish Habitat Compensation Plan for Effects under the Jurisdiction of the Fisheries Act –
(Section 2.7.2.5 Appendix A)
This plan comprises a single compensation element: Taseko Lake Off-Channel habitat creation. This
document describes the technical feasibility and scientific rationale for the successful compensation of
fish and fish habitat effects associated with the TIA, as required under section 27.1 of the Metal Mining
Effluent Regulations (MMER, 2002).
Although this plan comprises a single element only, collectively, both compensation plans (MMER and
Fisheries Act) contain a greater number and diversity of low risk, technically feasible elements compared
to the 2009 version. The strategy behind implementation of a variety of compensation element types and
objectives for several species and over a wider geographic area will maximize the overall likelihood of
success and minimize the risk associated with implementation of fewer elements over a smaller
geographic area.
This diversity of compensation elements is feasible due to the conservation of key ecological components
of the Fish Creek watershed (in particular Fish Lake and associated tributary spawning and rearing
habitats) and an overall reduction in Project effects by 39%. Specifically, the main (west) embankment
has been relocated about 2.5 km south to conserve Fish Lake as well as important spawning and rearing
habitat in tributaries upstream of the lake (Figure 1.1). New Prosperity will affect 67,481 m2 of instream
habitat in the Middle and Upper Fish Creek watershed compared to 110,632 m2 associated with the
previous project description.
The Project will also result in the loss of Little Fish Lake (6.6 ha), however 111.0 ha of lake habitat (Fish
Lake) will be conserved. This is equivalent to a 94% reduction in lake effects as compared to the original
Prosperity project. Further, since Little Fish Lake does not support documented fishing effort, the Project
will also not affect fishing opportunities in the watershed.
As indicated above, the Compensation Plan for Project effects under the jurisdiction of the Fisheries Act
(non-MMER) and Harmful Alteration, Disruption and Destruction of Habitat (HADD) Authorizations is
provided in Section 2.7.2.5 Appendix A. Additional value components pertaining to Ministry of Forests,
Lands and Natural Resource Operation (NFLNRO) benchmark objectives, Transport Canada’s (TC)
Navigable Waters Protection Act (NWPA), First Nations, and the public are discussed in Section 3.6 of
the Fisheries Act Compensation Plan (Appendix A) and in the main EIS document (Section 2.7.2.5).
Mitigation measures are also described in the main EIS document. Collectively, implementation of
mitigation measures and both compensation plans (MMER and Fisheries Act) intends to fully compensate

or mitigate all Project-related effects on fish and fish habitat in Fish Creek watershed associated with the
Project.
Elements of both plans (Fisheries Act and MMER) can be undertaken prior to initiation of construction
activities to minimize potential short-term temporal losses of habitat productive capacity between the
times of Project construction (habitat loss) and compensation habitat functionality (habitat gain).
As indicated earlier, New Prosperity will affect 67,481 m2 of instream habitat in the Middle and Upper Fish
Creek watershed as well as 16,371 m2 in Lower Fish Creek. Following mitigation, the total amount of
affected habitat (83,852 m2) that requires compensation is reduced to 66,965 m2 (Table 1.1). The MMER
Compensation Plan will create 95,900 m2 of aquatic habitat (41,200 m2 instream and 54,700 m2 pool
[lake] habitat types) and 400,000 m2 of riparian habitat. The Fisheries Act Compensation Plan will provide
a further 307,546 m2 instream and 216,000 m2 riparian habitat. Combined the Fisheries Act and MMER
compensation plans will result in a net gain of 281,781 m2 of stream habitat (gain of 5.2:1) and 221,430
m2 of riparian habitat (gain of 1.6:1) and therefore will ensure that there is no net loss in productive
capacity associated with the Project.
Table 1.1
Summary of project effects (direct and indirect, Lower, Middle and Upper Fish
Creek), mitigation, and compensation for instream, lake and riparian habitats under year-round,
bankfull conditions.
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1

includes 46,703 m2 to be compensated for under jurisdiction of the Fisheries Act and 20,262 m2 to be compensated
for under jurisdiction for MMER

Elements of both plans (Fisheries Act and MMER) can be undertaken prior to initiation of construction
activities to minimize potential short-term temporal losses of habitat productive capacity between the
times of Project construction (habitat loss) and compensation habitat functionality (habitat gain).
The following report sections provide rationale and objectives for the MMER Compensation Plan, a
description of the TIA and predicted effects on fish and fish habitat, biological feasibility, habitat gains and
balance, and estimated costs associated with implementation of the Taseko Lake Off-Channel Habitat
(TLOC) compensation element.

1.1

MMER (SCHEDULE 2) COMPENSATION PLAN OVERVIEW

The MMER Compensation Plan (TLOC) addresses potential direct effects of the Project on fish and fish
habitat (lake, instream and riparian) associated with the revised Project Description for the TIA (Figure
1.1). The TLOC element is located outside of the Fish Lake drainage, but within the Taseko River
watershed, and will create perennial habitat (all types) for Rainbow Trout and other regionally important
species (Steelhead/Rainbow Trout, Bull Trout and Chinook Salmon).
Although implementation of the TLOC specifically addresses MMER requirements (i.e., habitat losses
associated with the TIA, per Schedule 2 of the MMER), it will also meet DFO’s Policy for the Management
of Fish Habitat guiding principle of No Net Loss (NNL) of productive capacity. As well, the TLOC
compensation element has been developed with consideration for the interests of First Nations and the
public within and around the Project area.
DFO’s first level of preference for compensation is like-for-like habitat replacement within the same
ecological unit in which the environmental effect occurs. However, the New Project Description and
general infrastructure arrangement of the TSF and TIA does not provide sufficient physical space within
Fish Lake watershed nor sufficient water resources to create like-for-like habitat with equal to or greater
productive capacity than that affected by the mine. Therefore, the proposed TLOC compensation element
is located outside of Fish Creek watershed, but within the Taseko River watershed of which Fish Creek is
part and, in close proximity to the project. As the TLOC will be connected to the Taseko River mainstem,
this compensation element will provide habitat (all types) for Rainbow Trout and other important species
indigenous to the Taseko watershed, as described above. The TLOC will also replace stream and lake
habitat with stream habitat (like-for-unlike), however, the preliminary TLOC design incorporates over 20
pools and alcoves that intend to replace (with respect to area, physical habitat attributes, and productive
capacity) the loss of Little Fish Lake habitat as a result of its attenuation by the TIA.
Figure 1.2 shows an overview of the compensation (and mitigation) elements proposed including the
TLOC (MMER Schedule 2) and those associated with the Fisheries Act, and components of additional
value associated with MFLNRO, Transport Canada (TC), First Nations, and the local region. The map
sheets identified on the figure showing locations of mitigation and Fisheries Act compensation sites are
also shown in Figure 1.2, but are discussed in the appropriate documents (Mitigation: EIS Section
2.7.2.5) and the Fisheries Act (non-MMER) Compensation Plan (Section 2.7.2.5 Appendix A).
As summarized in Table 1.2, the proposed MMER compensation plan will result in a gain of 20,939 m2 of
instream habitat and 204,600 m2 of riparian habitat at bankfull, year-round flow. With predicted instream
effects of 20,262 m2 assuming bankfull, year-round flow, and 11,219 m2 based on existing stream flow
duration, this will result in a compensation ratio of 2.0:1 to 3.7:1 for instream habitat. Riparian effects
were calculated to be 195,400 m2 assuming year-round flow, and 117,805 m2 based on existing stream
flow duration. The plan will therefore result in a compensation ratio of 2.0:1 to 3.4:1 for riparian habitat.
Based on the current design configuration, the TLOC will create 5.47 ha pool-type habitat to off-set the
loss of Little Fish Lake (6.6 ha) resulting in a compensation ratio of 0.8:1. Further refinement of the TLOC
design will incorporate additional pool-type habitat (alcoves) to ensure a minimal 1.0:1 compensation ratio
is achieved to off-set Project effects on lake-type habitat.

Table 1.2

Summary of Project effects (m2) and estimated habitat gains associated with the
Taseko Lake Off-Channel compensation element
Riparian1

Instream
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Project-related
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(MMER; m2)
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Off Channel

Bankfull,
Year-Round
Flow (m2)

Stream Flow
Duration (m2)

Lake (ha)

Bankfull, YearRound Flow
(m2)

Stream Flow
Duration (m2)

20,262

11,219

6.6
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1
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2 – DESCRIPTION OF THE TAILINGS IMPOUNDMENT AREA (TIA) FISH HABITAT AFFECTED BY THE
PROJECT
The TIA is located in upper Fish Creek watershed and will be bounded by anthropogenic embankments to
the north (main embankment) and south, and by natural topography (heights of land) along the western
and eastern boundaries (Figure 1.1). Upper Fish Creek supports a monoculture population of Rainbow
Trout in reaches of Fish Lake Tributary 1 and upper Fish Creek, as well as Little Fish Lake. The TIA will
directly affect Little Fish Lake and portions of those reaches, and the Rainbow Trout habitats they
support.
The TIA comprises the aquatic impoundment area and interior beaches along the north, south, and
western boundaries. At year 20 (maximum footprint area), the TIA will encompass approximately
11.68 km2 (Figure 1.1), comprising 4.05 km2 aquatic impoundment and 7.63 km2 interior beaches.
Collectively, both areas will remove (directly affect) 20,262 m2 stream, 66,000 m2 lake (Little Fish Lake),
and 195,400 m2 riparian habitats (Table 2.1). Indirect effects caused by reductions of flow to downstream
habitats in upper and lower Fish Creek and Fish Lake Tributary 1 occur outside of the TIA footprint and
are addressed in the non-MMER (Fisheries Act) compensation plan (EIS Section 2.7.2.5 Appendix A).
Table 2.1

Summary of New Prosperity Project fish and fish habitat effects under jurisdiction
of the MMER
Reach

Bankful
Baseline
Area (m2)

Steam
Effects
Area (m2)

Riparian
Effects
Area (m2)

Upper Fish Creek

8

16,139

5,794

79,920

fish bearing/intermittent

Fish Lake Tributary 1

2

3,794

971

6,070

non-fish
bearing/intermittent

Fish Lake Tributary 1

3

780

668

4,770

non-fish
bearing/ephemeral

Ephemeral Streams

includes
Reach 10

14,848

12,829

91,640

non-fish bearing

-

66,000

66,000

13,000

fish bearing lake

101,561

86,262

195,400

fish bearing/non-fish
bearing and lake

Water body

Little Fish Lake

Totals

Comments

The direct effects of the TIA on stream habitats include 5,794 m2 of Rainbow Trout fish bearing habitat, or
about 29% of the total stream habitat loss. The TIA will also directly affect 14,468 m2 of intermittent and
ephemeral non-fish bearing stream habitat (71% of total stream habitat loss).
Reach 8 is 5,565 m in length with an average gradient of 1.3% and bankful wetted area of 16,139 m2. The
TIA will affect the uppermost 5,794 m2 of habitat or about 36% of the habitat available during bankful
conditions (May to June) in this reach. Reach 8 provides between 5,989 m2 and 12,332 m2 Rainbow Trout
spawning habitat based on the presence of riffles, and suitable gravels, respectively. As wetted habitat
becomes fragmented in late summer (Triton, 1999) and dries up completely in winter (Triton, 2012), the
majority of spawning habitat in Reach 8 occurs in the downstream section of this reach immediately
upstream from Fish Lake, and outside of the MMER effects area (within the non-MMER effects area).

Although Reach 8 is fish bearing, the specific distribution of Rainbow Trout within the MMER effects area
is unknown. Triton (1996) determined that 30% of the Fish Lake Rainbow Trout population spawned in
Reach 8, however, very few fish over one year old were captured which indicated low overwintering use.
Given the dry channel conditions throughout Reach 8 during winter, and to a lesser extent in late summer
(some isolated pools), it seems likely that most Rainbow Trout spawning and rearing in Reach 8 would be
confined to the lower 2 km of Reach 8, outside of the MMER effects area. Hallam Knight Piesold (1994)
determined Reach 8, particularly the upper sections, was generally too shallow to provide overwintering
habitat and no fish were observed during late summer assessments of Reach 8 and Reach 10 (Little Fish
Lake inlet).
The population of Rainbow Trout in Little Fish Lake has been roughly estimated at 5,000 individuals
based on a single fish gill net capture (confirming fish presence) and applying Fish Lake densities
(fish/m2) to total lake area (66,000 m2; Triton, 1997). Little Fish Lake has 6.6 ha fish habitat, all of which is
less than 6 m in depth (littoral habitat; 4.4 m maximum depth) and as such would be potentially subject to
winter kill. However, as an adult Rainbow Trout was captured, absolute winter kills (100 % mortality) are
likely infrequent.
The riparian effects associated with the TIA are 195,400 m2 including 13,000 m2 associated with Little
Fish Lake and 182,400 m2 associated with streams. The calculation of riparian effects utilizes the Forest
and Range Practices Act (FRPA) riparian reserve zone (RRZ) widths (m) for fish bearing streams and
lakes within the area of effect. Therefore, based on fish bearing status (S3) and a 20 m RRZ, riparian
habitat loss in Reach 8 directly affected by the TIA is calculated at 79,920 m2 (both banks). Based on an
L1 status (MOF, 1995; 10 m RRZ) and lake shore perimeter of 1,300 m, direct riparian loss associated
with the TIA is calculated at 13,000 m2 for Little Fish Lake.
However, FRPA does not assign an RRZ width (0 m) for non-fish bearing streams. As such, a 5.0 m
riparian buffer for non-fish bearing reaches was applied, based on the BC Riparian Areas Regulations
(RAR, 2004) which better recognize riparian contributions (large woody debris [LWD], shade, bank
stability, leaf litter fall, and nutrients) in ephemeral streams with low cover attributes (shrubs). Therefore,
based on a 5.0 m buffer, riparian loss for non-fish bearing reaches (ephemeral and intermittent) directly
affected by the TIA, is estimated at 102,480 m2 (both banks).
A more complete account of stream and lake class designation methods (FRPA, 2004) and the Riparian
Areas Regulations (RAR, 2004) are provided in the EIS document, Section 2.7.2.5.
2.1

PRODUCTIVITY (HABITAT EVALUATION PROCEDURE)1

As summarized in Section 2.7.2.5, a total of 23,738 stream habitat units will be affected by the TIA, the
majority of which (65%) is associated with pools and high probability-of-use by various life stages of
juvenile and adult Rainbow Trout (Table 2.2). Despite low HSI values, approximately 20% of the affected
habitat units is attributable to ephemeral streams, due mainly to this habitat type’s predominance
throughout the tailings impoundment area.
In addition, Little Fish Lake provides about 118,140 lake habitat units, all of which will be lost. The
majority (47%) of the lake habitat units occur at depths greater than 2 m, followed by depth less than 2 m
with no vegetation (28% of total).

1

See EIS section 2.7.2.5 for definition and application of Habitat Evaluation Procedure

2.2

STREAM FLOW DURATION

As summarized in the EIS, estimates of effects on habitat (aquatic and riparian) were also adjusted
according to the number of months per year the habitat is functional and available to fish. The purpose of
this analysis was to further characterize the productive value of the affected habitat.
Based on historic and recent data, the MMER effects area in upper Fish Creek is wetted a maximum of
six months/per year (0.5); Reach 2 of Fish Lake Tributary 1 and Little Fish Lake a maximum of year-round
(1.0); and all ephemeral reaches a maximum of four months/year (0.33). When these values are used to
adjust the MMER related-effects on stream and lake habitats, the result is an estimated 74,322 m2 of
combined stream (8,322 m2) and lake (66,000 m2) effects (Table 2.2). This is equivalent to 86% of the
value that assumes year-round flows. The adjusted MMER effects on riparian habitat are estimated at
90,845 m2, or approximately 46% of the year-round value. The majority of the difference (31%) occurs
within the ephemeral water body class.
Table 2.2 summarizes the results of the three different approaches used to evaluate MMER effects on
lake, stream, and riparian habitats. The relatively large difference between areal effects (66,000 m2) and
the HEP procedure value (118,140) associated with the loss of Little Fish Lake is primarily attributable to
the high probability-of-use of all available lake habitat types by all life history stages of Rainbow Trout.
Table 2.2

Comparison of effects under jurisdiction of the MMER on stream, lake, and riparian
habitats using different approaches
Areal Effects (m2)

HEP Effects (Habitat
Unit)

Adjusted Effects (by %
of year channel is
wetted; m2)

Stream

20,262

23,738

8,322

Lake

66,000

118,140

66,000

Riparian1

195,400

195,400

90,845

Habitat

1

stream and lake

3 – COMPENSATION ELEMENT
The following sections provide rationale and objectives, planning and biological feasibility considerations,
estimates of species-specific habitat gains (based on areal and habitat unit basis), follow-up and
monitoring requirements associated with the Taseko Lake Off-Channel Habitat compensation element.
Based on a final design configuration, the TLOC will offset all direct effects on Rainbow Trout instream,
lake, and riparian habitats associated with the tailings impoundment area. This section also describes
further baseline data and associated investigations required prior to the implementation of the TLOC
element.
3.1

RATIONALE AND OBJECTIVES

Implementation of the TLOC element will address MMER Section 27.1 requirements and DFO’s Policy for
the Management of Fish Habitat (DFO, 1986) guiding principle of no net loss (NNL) of habitat productive
capacity. The TLOC element will also address Transport Canada’s Navigable Waters Protection Act
(secondary objective). The EIS (Section 2.7.2.5) and Fisheries Act Compensation Plan (EIS Section
2.7.2.5 Appendix A) also address the above policies and legislation as well as the MFLNRO Benchmark
Statement objectives to maintain Fish Creek Rainbow Trout genetic integrity and First Nation and
recreational fishing opportunities.
The TLOC site is located about 8 km southwest of Fish Lake in the Taseko Lake floodplain adjacent to
the Taseko River, the lake’s primary outlet (Appendix B). The primary objective of this compensation
element is to offset all TIA-related habitat losses through the creation of spawning, rearing, and
overwintering habitat for Chinook Salmon, Rainbow/Steelhead Trout, Bull Trout, and Mountain Whitefish.
Implementation of this element will replace Rainbow Trout habitat loss in upper Fish Creek and Little Fish
Lake with anadromous salmonid habitat (and resident Rainbow Trout), and as such is consistent with the
third level in the hierarchy of preferences (create or increase the productive capacity of habitat in a
different ecological unit) described in DFO’s Policy for the Management of Fish Habitat (1986).

3.2
3.2.1

BIOLOGICAL FEASIBILITY AND HABITAT GAINS
Biological Feasibility

The Taseko River supports escapements of Chinook and Sockeye Salmon. Coho Salmon are also
thought to spawn in the Taseko watershed, however there have been no confirmed observations to
substantiate this (D. Lawrence, DFO, pers. comm.). Taseko River also supports populations of
Steelhead/Rainbow Trout, Bull Trout, and Mountain Whitefish.
Chinook Salmon
Taseko watershed Chinook Salmon spawn in Taseko River near the Taseko Lake outlet, Beece Creek,
and in Elkin Creek (Cariboo Envirotech, 2007). Due to the high levels of turbidity and total suspended
sediments (TSS), annual Chinook Salmon escapement estimates in the mainstem Taseko are often
incomplete and inaccurate (D. Michie, DFO, pers. comm.). Between 1991 and 2005, Chinook
escapements to the Taseko mainstem ranged from “present” to 600 individuals (1996, DFO 2005 file
data). During that same period Chinook escapements to Elkin Creek ranged from 450 (1999) to 1,050
(2003). Earlier reports (Anon., 1958; Howlett, 1959; Manzen and Marshall, 1980) have indicated from 25
to “thousands” of Chinook spawn in Taseko River and Elkin Creek watersheds.

Taseko mainstem Chinook spawning occurs throughout the initial 5 km downstream from lower Taseko
Lake. Elkin Creek Chinook spawning occurs between Vedan and Elkin lakes and between Elkin Lake and
Taseko River (Manzon and Marshall, 1980). Spawning occurs between late July and early September in
Taseko River and between early August and mid-September in Elkin Creek watershed.
Taseko River Chinook Salmon are part of the “Interior Chinook Group” and are typically aged 52 (5 years
total age with 2 years spent in fresh water). As such, juvenile Taseko Chinook are considered streamtype (compared to ocean-type which migrate to the ocean in their first 3 months after emergence) and
rear for approximately 18 months in fresh water. Stream-type Chinook Salmon juveniles disperse
downstream from the spawning grounds and utilize a variety of habitats during their freshwater residence.
This dispersal appears to be related to resource allocation and migration to overwintering habitat and is
not associated with saltwater osmoregulatory competence (Hillman et al., 1987; Levings and Lauzier,
1989; Healey, 1991 in Myers et al., 1998). A stream-type life history may be adapted to those
watersheds, or parts of watersheds, that are more consistently productive and less susceptible to
dramatic changes in water flow, or which have environmental conditions that would severely limit the
success of sub-yearling smolts (Miller and Brannon, 1982; Healey, 1991 in Myers et al., 1998). Due to
glacial turbidity, low temperature, and associated low productivity throughout most of the year, the Taseko
River likely falls into the latter scenario.
Recent overflights of the Taseko mainstem (summer 2006) determined a general lack of off-channel
habitat area throughout the river in the vicinity of the spawning grounds and downstream to at least
Davidson’s Bridge about 25 km downstream from Taseko Lake. As Taseko River Chinook are streamtype and require wintering and summering rearing habitat, the development of off-channel habitats will
likely be beneficial to production of that species as well as juvenile char and trout.
Cariboo Envirotech Ltd. (2008) also determined a general paucity of off-channel habitat in the Taseko
River, and considered the absence of this habitat type as potentially limiting to salmonid production.
However, one relatively warm off-channel habitat located about 3 km downstream from Taseko Lake, the
outlet of which was partially blocked by an abandoned beaver dam, contained substantial populations of
Chinook Salmon and Rainbow Trout fry, as well as juvenile and adult Bull Trout.
Further, as potential effects from the region-wide pine beetle kill and associated logging of affected
upland and riparian forests are realized, and the probability of stream and river bank erosion and
sedimentation increases, the availability of clear water off-channel habitat for rearing, overwintering, and
spawning salmonids will become increasingly important.
The importance of off-channel habitat for rearing juvenile Chinook Salmon, particularly stream-type
Chinook in the upper Fraser River, was reported by Taccogna and Hillaby (2011) whereby off-channel
densities of juvenile Chinook surpassed 10-fold that found in the mainstem during some summer months.
Juvenile Steelhead Trout are also known to utilize off-channel (constructed) habitats (Blackwell et al.,
1999).
Implementation of the TLOC compensation element will provide an abundance and diversity of perennial
habitat types preferred by rearing, spawning, and overwintering Chinook Salmon, Steelhead/Rainbow
Trout, Bull Trout, and Mountain Whitefish. Given the general lack of off-channel habitat in the Taseko,
and extensive use of one of only a few off-channel habitats by salmon, trout, and char, we anticipate that
the habitats created within the TLOC element will be utilized fully by these species. Further, colonization
of the TLOC element will be facilitated through its close proximity to the known major Chinook and Bull
Trout spawning grounds (Taseko River mainstem and Beece Creek).

Chinook Salmon are known to spawn in small stream and side channels 2 to 3 m wide and in large river
mainstems (Healey, 1991; Miller and Hillman, 1997). The preferred spawning water depth and velocities
vary considerably for Chinook Salmon and range from 9 cm to 920 cm and from 10 cm/s to 200 cm/s
(Anon., 2001). It was also suggested that spawning Chinook Salmon do not use hyporheic (groundwatersurface water mixing zones) discharge zones of undiluted groundwater, but rather cue on groundwater
upwelling zones, and secondarily on velocities and depths (Anon., 2001). The proposed TLOC will utilize
groundwater (direct and upwelling sources) to the extent available and, as/if required (via adaptive
management) augment groundwater flow with lake surface water from a valve-controlled inlet structure
located at/near the head of the TLOC (Appendix A). The augmentation of groundwater with surface water
can also be used to regulate the temperature regime within the TLOC, as/if required. The TLOC design
will incorporate a number of flow control structures to provide preferred depths and velocities for Chinook
spawning (and rearing and overwintering).
The use of constructed off-channel habitats by juvenile Chinook rearing and overwintering has been
documented (e.g., Taccogna and Hillaby, 2011). Richards et al. (1992) reported rearing Chinook densities
in constructed channels were substantially greater than those in natural streams assessed during that
study, whereas rearing in constructed pool habitat was similar. Tobler and Schonewille (EDI
Environmental Dynamics Inc., 2005) describe juvenile Chinook use of restored side channel and
groundwater-fed channel improvement areas as encouraging, based on preliminary monitoring results.
Groundwater side channels were built under funding from the BC Watershed restoration program in the
late 1990s and early 2000s. These included rearing and spawning channels directed at Chinook, Coho,
Steelhead, and Dolly Varden/Bull Trout. Results of projects works are well documented in Watershed
Restoration Project Compendium Reports. For example, the 2001 Watershed Restoration Project Report
No. 19 documented over 176 km of stream was rehabilitated in 2000/2001, including the construction of
20 km of off-channel habitat for multiple species and life histories. Routine effectiveness evaluations
(REE) are providing additional support that restoration is effective at achieving aquatic restoration
objectives.
Off-channel habitats built to provide a diversity of habitat types and cover features, as proposed for the
TLOC, have often been very successful with higher fish production and overall fish condition (length and
weight) compared to those in adjacent mainstem habitats (e.g., Doyle, 1984; House and Boehne, 1985;
Olson and West, 1989; Slaney and Zaldokas, 1997; West, 1984).

Bull Trout
Bull Trout are known to spawn in Beece Creek, in the immediate vicinity of the proposed TLOC. It is
anticipated that the final design of the TLOC will comprise similar substrates, vegetation, riffle-pool
morphology, flow (water depths and velocities), and instream cover features (e.g., Large Woody Debris,
boulders, undercut banks) as currently exist in lower Beece Creek.
All life history stages of Bull Trout require cold water, coarse substrates relatively free from fines
materials, and abundant instream cover. Groundwater inflows are also common and Hammond (2004)
provides a comprehensive account of Bull Trout habitat preferences. Preferred spawning habitat is
characterized by low gradient (1.0 to 1.5%), clean gravel (<2.0 cm), 0.03 m/s to 0.80 m/s water velocity,
and abundant fish cover (undercut banks, debris jams, pools, and overhanging vegetation).
The success of Bull Trout spawning is related to cold water temperature (<9°C) and a stable temperature
regime throughout the egg incubation period. Egg incubation requires temperatures of less than 8°C with

an optimal range of 2 to 4°C. Groundwater interaction with surface water likely creates thermal stability
that can act to minimize anchor ice formation and egg mortality. Baxter and McPhail (1999) documented
higher survival of incubating Bull Trout eggs to the alevin stages at sites characterized by upwelling and
downwelling zones.
The TLOC may be utilized by Bull Trout populations with two distinct life history strategies: adfluvial
populations (small stream spawning and lake rearing), and/or fluvial (small stream spawning and large
river rearing). It remains difficult to determine at this time the extent to which either or both population
types may spawn in the TLOC, given its close proximity to lake and river environments.
Rearing juvenile Bull Trout prefer shallow water, low velocity side channels, and abundant instream cover
(LWD, boulders, and undercut banks). As Bull Trout are considered ambush predators, the availability of
instream fish cover is an essential requirement for juvenile rearing. Juveniles feed predominantly on
benthic invertebrate and drift organisms until they reach a length of about 11 cm, following which time
they become primarily piscivorous (Hammond, 2004). They are extremely opportunistic and will seek out
areas with food sources, including off-channel habitats.
Steelhead Trout
Steelhead Trout are thought to spawn in Taseko River watershed, however, with the exception of Elkin
Creek, specific mainstem spawning locations and tributaries remain unknown. In a habitat-based
assessment of Steelhead production and escapement in tributaries of the mid Fraser River, Riley et al.
(1998) determined the Steelhead production potential of the Taseko mainstem (942 adults) and Elkin
Creek (579 adults).
Rainbow/Steelhead Trout generally require stream habitat for spawning, but will spawn in lake habitats in
the absence of lake inlets and outlets. Preferred water velocity for spawning for Rainbow/Steelhead Trout
ranges from 0.3 to 0.9 m/s in depths from 0.15 to 2.5 m (Ford et al., 1995). Rainbow Trout/Steelhead
spawn in coarse sand-cobble substrates ranging in size from 0.04 cm to 10 cm. They are well suited to
off-channel rearing and have been the focus of numerous side- and off-channel projects under the
Watershed Restoration Program including the first WRP project conducted in Shop Creek near Squamish
where both spawning and rearing habitats were created; these continue to be utilized extensively by
several salmonid species.
To summarize, the proposed TLOC will be located adjacent to the primary Taseko River Chinook Salmon
and Bull Trout (and possibly Steelhead Trout) spawning grounds. The close proximity will likely result in
rapid colonization and sustained, year-round use by these species, as well as Mountain Whitefish and
non-salmonid species. Design techniques and strategies, effectiveness evaluation methodologies,
maintenance, and adaptive management strategies are well documented in the scientific literature.
3.2.2

Habitat Gains Associated with the Taseko Lake Off-Channel Habitat Element

As described in Section 2, Rainbow Trout habitat losses associated with the tailings impoundment area
are estimated on a square metre basis (areal effects), habitat unit basis (HEP effects), and by temporally
adjusting the areal loss to factor the length of time (% of year) the channel is dry and not providing
functional fish habitat (instream or riparian). Accordingly, these same treatments are applied to the
estimated gains in habitat provided by the Taseko Lake Off-Channel habitat.
On an areal basis, the preliminary design of the TLOC will provide approximately 96,000 m2 of off-channel
salmonid habitat (spawning, rearing, and overwintering) adjacent to Taseko Lake outlet and known
Chinook and Bull Trout spawning grounds (Table 3.1). The TLOC will provide perennial habitat for these

species as well as for Steelhead/Rainbow Trout, Mountain Whitefish, and several non-salmonid species.
Key features of the preliminary design include the option to install two or three flow augmentation lake
water intakes and groundwater infiltration collection galleries with flow control valves to regulate water
discharge and temperature within the channel, as/if required. The TLOC will also comprise deep pool and
spawning habitats, and Large Woody Debris (LWD) and boulder placements to enhance salmonid
overwintering and rearing habitats.
Table 3.1

Summary of habitat gains associated with the Taseko Lake Off-Channel element

Habitat
Type

Instream
Habitat
Created (m2)

Channel
Width
(m)

Stream
Class1

Riparian
Zone
Width (m)1

Channel
Length
(m)

Riparian Habitat
Created (m2)

Pool/Alcove

54,700

20 to 60

S1

50

925

92,500

Riffle

12,500

8

S2

30

1,530

91,800

Run

28,700

8

S2

30

3,596

215,760

Totals

95,900

6,051

400,060

1

based on FRPA, Riparian Management Area Guidebook Riparian Reserve Zone (RRZ) widths (MOF, 1995)
2
equals product of channel length (m) x RRZ width (m) x 2 (both banks)

In total, the TLOC will provide an array of habitat types, including 17 pools (mean width: 20 to 60 m), 6
alcoves, and over 4.0 km of riffle-run type habitat (mean width: 8 to 10 m).
Although the Taseko Lake Off-Channel inlet and outlet will encroach into the Taseko Lake and Taseko
River RRZs respectively (10 m for large lakes [L1]; 0 m for large rivers [S1]; MOF, 1995), the reduction in
riparian habitat created would not be substantial as the majority of the channel will be constructed outside
of the lake and river RRZs.
Contingent upon groundwater quantity and quality, implementation of the TLOC compensation element is
technically and biologically feasible. The preliminary concept design indicates that the TLOC will create
approximately 96,000 m2 diverse, perennial, off-channel habitat and over 400,000 m2 of functional
riparian habitat.
Based on the areas of available habitat types shown in Table 3.1 and habitat suitability indices (HSI), the
habitat evaluation procedure (HEP; USFWS, 1980) can be applied to habitat gains associated with
Taseko Lake Off-Channel habitat as described for habitat losses in Section 2. As the TLOC will provide
habitat for juvenile, adult, and spawning populations of Chinook Salmon and Rainbow/Steelhead Trout,
HSI values for those species are required. The TLOC will also provide habitat for Bull Trout, however, as
the design is only preliminary at this time and can be manipulated to meet the requirements of all target
species, the following calculations consider Chinook (fall spawner), and Rainbow/Steelhead Trout (spring
spawner) only.
Raleigh et al. (USFWS, 1986) developed HSI curves for water depth and velocity for rearing (fry and
juvenile) and spawning Chinook Salmon (Table 3.2). As water depth and to some extent water velocities
(constrained by the low relief topography) can be controlled through flow control structures and channel
invert elevation manipulations, the TLOC will be engineered to provide high probability-of-use habitat
types for all target species and life stage requirements.
In general, Chinook Salmon typically prefer to spawn in riffle habitat and rear in shallow (juveniles) and
deep (fry) run-type habitats. Habitat suitability decreases (i.e., <1.0) at deeper and shallower depths and
at lower and faster velocities than the preferred values shown in Table 3.2.

Table 3.2

Preferred habitat suitability indices (HSI =1) for rearing (juveniles and fry) and fall
spawning Chinook Salmon1
Depth (cm)

HSI

Velocity
(cm/s)

HSI

24.4

1.0

39.6 to 48.8

1.0

Riffle

Rearing (fry)

70.1 to 82.3

1.0

12.2 to 15.2

1.0

Run

Rearing (juvenile)

32.0 to 47.2

1.0

10.7 to 19.8

1.0

Run

Spawning

Associated
Habitat Type

1

adapted from USFWS (1986): Fig 10 (spawning); Fig 14 rearing (fry); Fig 17 rearing (juveniles).
Generally, for TLOC demonstration purposes, pools are: depth: >1.5 m depth and <15 cm/s velocity; runs are 0.25 m
to 1.5 m depth and 15 to 30 cm/s velocity; and riffles are: <0.25 m depth and >30 cm/s velocity

For the purpose of demonstrating habitat unit (HU) gains potentially afforded by the TLOC, habitat
suitability indices have been estimated based on preferred depth and velocities for the various Chinook
life stage requirements (Table 3.3). This table differs from the Rainbow Trout HSI table (Table 3.2) in that
there are no HSI values for adult Chinook Salmon rearing, given that this species will likely stage in the
Taseko mainstem prior to entering the channel, spawn and die. In addition, the TLOC provides only
perennial habitat, therefore there are no production estimates for ephemeral reaches as determined in the
MMER effects assessment.
Table 3.3

Estimated habitat suitability indices (HSI) for Chinook Salmon by life history stage
for TLOC habitat types
Spawning

Juvenile
Rearing

Fry Rearing

Overwintering

Pool

0.1

0.20

0.20

0.5

Riffle

1.0

0.75

1.0

0.0

Run

0.5

0.5

0.75

0.75

Habitat Type

The TLOC will provide approximately 160,825 habitat units, specific to fall spawning and rearing Chinook
Salmon requirements (Table 3.4). The majority of habitat units provided by the TLOC occur in the runtype habitat category (45%), attributable to the relatively high probability-of-use of this habitat by all
Chinook life stages.
Table 3.4

Summary of predicted habitat unit (HU) gains for Chinook Salmon in the TLOC

Habitat Type

Pool

TLOC Area (m2)

54,700

Spawning

0.1

Habitat Unit
Gains
5,470

Juv. Rearing

0.2

10,940

Fry Rearing

0.2

10,940

Overwintering

0.5

27,350

Life History Stage

HSI Value

54,700

Sub-total
Riffle

12,500

Spawning

1.0

12,500

Juv. Rearing

0.75

9,375

1.0

12,500

0

0

Spawning

0.5

34,375
14,350

Juv. Rearing

0.5

14,350

Fry Rearing

0.75

21,525

Overwintering

0.75

21,525

Fry Rearing
Overwintering
Sub-total

Run

28,700

Sub-total
Totals

71,750
95,900

160,825

Based on habitat suitability indices for Rainbow Trout used in the effects (habitat unit loss) calculations
(see Table 2.2), the TLOC will provide approximately 245,825 habitat units (Table 3.5). The majority of
habitat unit gains occur in the pool habitat type (72%) due primarily to the high probability-of-use of pools
by most Rainbow Trout life-stages.
Table 3.5

Summary of predicted habitat unit (HU) gains for Rainbow/Steelhead Trout in the
TLOC

Habitat Type

Pool

TLOC Area (m2)

54,700

HSI Value

Habitat Unit
Gains

Spawning

0.25

13,675

Juv. Rearing

1.0

54,700

Adult Rearing

1.0

54,700

Overwintering

1.0

54,700

Life History Stage

177,775

Sub-total

Riffle

12,500

Spawning

1.0

12,500

Juv. Rearing

0.75

9,375

Adult Rearing

0.25

3,125

Overwintering

0

0

Sub-total

Run

25,000

28,700

Sub-total
Totals

Spawning

0.25

7,175

Juv. Rearing

0.5

14,350

Adult Rearing

0.5

14,350

Overwintering

0.25

7,175
43,050

95,900

245,825

Lastly, the TLOC will provide perennial habitat as compared to the majority of the affected streams, which
provide very temporal habitat.
Table 3.6 summarizes the results of the two approaches used to estimate habitat gains associated with
the TLOC. Subject to surveying and final detailed design, implementation of this compensation element
will provide productive capacity for at least two important fish species: Chinook Salmon and Rainbow
Trout. These species spawn in different seasons and their progeny (fry and juveniles) utilize different

habitat types, which will to an extent, minimize inter- and intra-specific competition (some habitat
partitioning will occur). Collectively, the TLOC will provide over 400,000 habitat units for Chinook Salmon
and Rainbow/Steelhead Trout and over 400,000 m2 of functional riparian habitat on a year-round basis.
Table 3.6

Comparison of potential habitat gains provided by the Taseko Lake Off-Channel
compensation element
Areal Habitat
Gains (m2)

HEP Gains (Habitat Unit)
for Chinook Salmon

HEP Gains (Habitat Unit) for
Rainbow/Steelhead Trout

Pool

54,700

54,700

177,775

Riffle

12,500

34,375

25,000

Run

28,700

71,750

43,050

Totals

95,900

160,825

245,825

3.3

HABITAT BALANCE

Habitat Type

As shown in Tables 3.7 and 3.8, the gains in aquatic and riparian habitats on areal and habitat unit bases
are greater than the predicted losses associated with the tailings impoundment area (MMER effects).
Habitat gains associated with the implementation of the TLOC are greater if the benefits to Chinook
Salmon life stages are considered (i.e., 160,825 habitat units). Benefits to Bull Trout (and other species)
spawning and rearing have not been calculated, but are also anticipated.
The loss of stream habitat (20,262 m2) is compensated for through the creation of 41,200 m2 of riffle and
run habitat associated with the TLOC resulting in a compensation ratio of 2.03:1. However, when flow
duration is factored in, the area affected is reduced to 8,322 m2 which results in a ratio of 4.95:1 (since
the TLOC is perennial habitat). In regard to habitat units, the TLOC results in a gain of 44,312 stream
units which is equivalent to a ratio of 2.87:1. This highlights the overall increase in productivity of the
habitat created and also takes into account the fact that the TLOC provides multi-species habitat. In
regard to lake habitat, the TLOC does not specifically result in the creation of lake habitat. However,
54,700 m2 of pools will be created which will provide overwintering and rearing habitat for all life stages.
While the amount of pool habitat created is 11,300 m2 less than the area of Little Fish Lake, it is estimated
that the productive value of the pools will actually be higher due to the quality of the habitat created and
utilization by multiple species. Specifically there will be an increase of 59,635 habitat units resulting in a
compensation ratio of 1.51:1. Lastly, the TLOC will result in a gain of approximately 204,600 m2 of
riparian habitat resulting in a compensation ratio of 2.04:1. It should also be noted that the riparian habitat
created will predominantly be mature forest compared to the shrub and young forest present within the
area of affect.
Table 3.7

Comparison of MMER habitat effects (losses) and gains associated with the
Taseko Lake Off-Channel compensation element
Areal (m2)

Habitat

Habitat
Effects

TLOC
Habitat
Gains

Habitat Units (HU)
Gains
(Losses)

Habitat
Effects

TLOC
Habitat
Gains2

Gains
(Losses)

Stream

20,262

41,2003

20,938

23,738

68,0503

44,312

Lake

66,000

54,7004

(11,300)

118,140

177,7754

59,635

Stream and Lake Total

86,262

95,900

9,638

141,878

406,650

264,772

Riparian1

195,400

400,000

204,600

N/A

N/A

N/A

1

stream and lake riparian habitat
includes both Rainbow Trout/Steelhead and Chinook Salmon habitat units
3
riffle and run habitat created
4
pool habitat created
2

Anticipated compensation ratios associated with the TLOC are presented in Table 3.8. Based on the
habitat evaluation procedure, approximately 2.87 times as many aquatic habitat units will be created by
the TLOC as that lost to the tailings impoundment area. Further, approximately twice as much riparian
habitat will be created as that lost to the tailings impoundment area.
Table 3.8

Ratios of MMER habitat effects (losses) and gains associated with the Taseko Lake
Off-Channel compensation element
Compensation Ratios (Gain:Loss)
Habitat

Areal (m2)

Habitat Units (HU)

Aquatic1

1.11:1

2.87:1

Riparian1

2.05:1

N/A

1

stream and lake

4 – IMPLEMENTATION
A companion document to this plan, entitled Fish and Fish Habitat Mitigation and Compensation
Implementation Plan (“the Implementation Plan”), will be developed which will provide technical details
regarding the implementation of the final mitigation and compensation elements as well as their expected
timeframe.
4.1

FOLLOW-UP MONITORING AND ADAPTIVE MANAGEMENT

With respect to compensation measures, a construction compliance monitoring program verifies the
proper implementation of all such measures, whereas a follow-up program is used to determine the
accuracy of EA conclusions and the efficacy of the required mitigation measures. CEAA defines follow-up
as “a program for verifying the accuracy of the environmental assessment of a project, and determining
the effectiveness of any measures taken to mitigate the adverse environmental effects of the project”.
A detailed follow-up, monitoring, and adaptive management plan will be developed for the TLOC element
in support of making applications for authorizations, permits, and other approvals. The follow-up
programs will be designed to support or verify the predictions made concerning the likelihood of “no
significant environmental effects”; aid in the detection of unanticipated environmental effects; and provide
an assessment of the success of management programs and the possible need for adjustments through
adaptive management should the results indicate the need. These plans will follow appropriate provincial
and federal legislation, policies, and programs, including the CEAA Operational Policy Statement: Followup Programs under the Canadian Environmental Assessment Act (CEAA 2012), and policy direction
under the British Columbia Environmental Assessment Act. Compliance monitoring programs will also be
developed and implemented to meet applicable provincial and federal permits, licences, and approvals.
In general, the guiding principles used to assess the adequacy of the TLOC compensation element
included:


Quantitative and measurable over time;



Demonstrated technical feasibility based on experience and proven techniques as described in
manuals and guidelines;



Adequate funding for implementation, follow-up and monitoring for success, long-term management
and maintenance; and,



Feasible, practical and achievable.

Adaptive management as part of the development of the compensation elements will provide a
management tool to adjust the elements as required, ensuring goals are met and habitats are functioning
within specified timelines. Ongoing monitoring of compensation planning activities, including collection of
additional baseline data, will provide information which will be measured against established targets and
timeframes for individual compensation plans. Should deficiencies or data gaps be identified, the adaptive
management framework will trigger a feedback mechanism to ensure deficiencies are addressed and
compensation efforts continue moving toward the overall goal of achieving No Net Loss.
The adaptive management process for this Project will incorporate contingency planning, management
objectives, ongoing monitoring, and the Proponent’s commitment for achieving benchmark goals along
specified timelines with regard to fish and fish habitat compensation plans.

4.1.1

Construction compliance monitoring

To ensure the TLOC is constructed to design specifications, compliance monitoring will be scheduled at
regular intervals throughout the construction period. The construction monitoring schedule will follow
specifically engineered drawings and environmental prescriptions, and generally, recommendations
described in Standards and Best Practices for Instream Works (MWLAP, 2004). Detailed monitoring and
environmental management plans (EMPs) will be developed once the feasibility/baseline assessments
and final Project design are completed.
4.1.2

Follow-Up Sampling

To determine the accuracy of effects predictions and effectiveness of the proposed Taseko Lake OffChannel Habitat compensation element, a comprehensive follow-up program will be implemented. The
follow-up program will adhere to methods established in the Guidelines for Instream and Off-Channel
Routine Effectiveness Evaluations (REE; FIA, 2003) and focus on the biological effectiveness (e.g.,
seasonal use by fish species) and physical integrity of constructed off-channel and instream habitats.
Routine effectiveness evaluations enable qualitative and quantitative assessment (numeric ranking and
variation estimates) of specific water quality, biological, and physical attributes associated with the
measurable parameter.
The follow-up program would adhere to the following schedule:
Annual TLOC Assessments for life-of-mine (22 years)


Routine effectiveness evaluations (REE; water quality, water quantity, biological, and physical
effectiveness assessments) of constructed habitats; adaptive management as required (22
evaluations)



Seasonal (May and September) fish emigration and immigration assessments of adult (spawner) and
juvenile fish (population analyses) within the channel. Determine populations of fish by species,
length-at-age, condition, and timings of immigration and emigration (44 assessments)



Annual assessments of overwinter (March) fish use within the channel and at a reference site (22
assessments)

Additional guidelines for habitat restoration procedures and for the assessment of quantitative measures
of habitat characteristics (e.g., water depth, velocity, substrate, and space requirements) for rearing and
spawning salmonids are provided in Keeley and Slaney (1996).
The follow-up program would include assessments of water quality and quantity, periphyton and benthic
invertebrate diversity, and habitat structure and attribute (e.g., substrates) integrity and functionality,
riparian revegetation survival, and fish use by species and life stage.
Remedial or adaptive measures will be applied immediately following any evaluation that determines a
reduction in functionality or integrity of any biological or physical channel attribute as specified in as-built
design criteria.

5 – IMPLEMENTATION EFFECTS
There will be no adverse effects on fish habitat resulting from the implementation of the Taseko Lake OffChannel Habitat element. Construction will be conducted in-the-dry and will not connect to fish bearing
water (inlet or outlet) until the channel is substantially complete and all habitat features (LWD and
boulders placement, deep pool excavation, infiltration gallery(ies), and valve flow control/piping) are
secured in place, embedded, or constructed. During construction of the isolated channel (pre-connection),
turbid water will be pumped away from the channel into blind swales or depressions to prevent re-entry
into the river or lake environments. Appropriate best management practices (BMPs), monitoring,
reporting, and spill reporting will be followed as described in Standards and Best Practices for Instream
Works (Ministry of Water, Land and Air Protection [MWLAP], 2004).
Prior to connection to fish bearing waters, fines-laden bottom and bank substrates will be washed with
pumped Taseko Lake water (screened intakes) or re-circulated channel water; the sediment-laden water
will be pumped away from the channel as described above. Once the substrates have been cleaned of
excess fines/sediments, the channel can be slowly breached at the downstream end (Taseko River). A
detailed environmental protection plan (EMP) will be developed prior to construction.
Although adverse effects to fish habitat are not predicted, several pre-construction feasibility/baseline
surveys will be required within and adjacent to the TLOC site to ensure other valued environmental
components (VECs) are not adversely affected. These include, but are not limited to the following:
Land Tenure – Land tenure (probably Licence of Occupation or Temporary Work Area) will be required to
access the land to begin implementation of the TLOC element. Current tenures on the proposed TLOC
property include:
Land Tenures:


License of Occupation-Commercial Recreation-Crown Lands File No: 5406211-Overlapping



Reserve/Notation-Environment, Conservation & Recreation-Crown Lands File No: 5402722Overlapping



Reserve/Notation-Environment, Conservation & Recreation-Crown Lands File No: 5405446-Adjacent

Cadastral Land:


Identified Crown Provincial PIN SID # 6313940-Adjacent

Range Licences:


RAN076752-Overlapping



RAN075601-Adjacent (other side of Taseko River)

Guide/Outfitters:


Guiding Certificate No. 500922-Siegfried Reuter-Overlapping



Guiding Certificate No. 500947-Mike Hawkridge-Adjacent (other side of Taseko River)

Groundwater Assessment – groundwater depth, quality, and quantity needs to be determined through
test pits and re-charge rate analyses.

Topographic/LIDAR/Geodetic Survey(s) – required to determine groundwater depth relative to lake and
river levels; required to determine slope (% gradient) of the TLOC site to determine the feasibility and
best locations for habitat type excavations (pool, riffles, runs)
Archaeological Assessment – required to determine presence/absence of historic First Nation use

6 – TIMELINES OF IMPLEMENTATION
Land access permitting, groundwater, topographic/LIDAR/Geodetic survey(s) and archaeological,
assessments can be initiated immediately upon Plan approval of the TLOC by Taseko Mines Ltd. and
DFO.
Contingent on positive results of these assessments whereby the Plan can move forward, a detailed time
schedule for the Plan’s implementation will be developed and submitted for approval to Taseko Mines
Ltd. and DFO.

7 – ESTIMATE OF COST OF IMPLEMENTING THE TASEKO LAKE OFF-CHANNEL ELEMENT
As with the development of a time schedule for the Plan’s implementation (Section 6), the costs to
construct and monitor the TLOC are dependent on several key variables, most notable, the depth and
quantity of groundwater. The cost associated with a 2 m cut (excavation depth) will be considerably less
than for a 3 m excavation. Other factors that will affect the total costs could include (but are not limited to):
the location and availability of large woody debris (LWD), quality of channel substrates (e.g., suitable for
spawning), the possibility of having to import materials, spoil haul distance, and any capital costs
associated with land acquisition (if any).
A recent discussion with an off-channel habitat expert (M. Foy, DFO, 2012) suggested a unit cost of
$40/m2 or about $4.0 M to construct the TLOC. Notwithstanding the above uncertainties, several
estimates from other projects (cost/m2) are shown below.


A 4,000 m2 groundwater-fed channel with an infiltration gallery, including engineering, re-vegetation of
the site and monitoring was completed for approximately $70/m2 in 1997 (M. Whelen, Triton, 2012).



Triton (2012 in prep) recently determined the cost to build-out approximately 4,000 m2 of
groundwater-fed spawning and rearing ponds in remote northwestern BC. The cost was estimated
between $70/m2 and $100/m2, and included heavy equipment, engineering, tree felling, available
LWD and spawning substrates, camp catering costs, fuel consumption, surveys, and compliance
monitoring.



Slaney and Zaldokas (1997) provide a summary of off-channel restoration costs per kilometre for
projects undertaken in the 1990’s. The cost of those projects ranged from $230,000/km to
$750,000/km, or about $1.4 M to $4.5 M for the TLOC.

Based on a projected (2012 CDN dollars) average unit cost of $85/m2, the TLOC budget is estimated at
$8.2 M CDN. A detailed cost breakdown will be developed upon completion of pre-construction feasibility
studies described in Section 6.

8 – SUMMARY
The Taseko Lake Off-Channel habitat compensation element focuses on the creation of new instream
and riparian habitat for Rainbow/Steelhead as well as for Chinook Salmon and Bull Trout, all of which
maintain cultural, recreational, commercial, and ecological importance within the region and provincially.
As the TLOC will replace Rainbow Trout lake and stream habitat with Rainbow Trout (and other species)
stream habitat outside of the Fish Creek ecological unit, its implementation will be consistent with the third
(3rd) level of DFO’s hierarchy of preferences for compensation habitat (like-for-unlike in a different
ecological unit).
Implementation of the TLOC addresses the requirements of Schedule 2 of the Metal Mining Effluent
Regulations (MMER, 2002) and intends to offset all adverse effects on fish habitat associated with the
tailings impoundment area (aquatic and interior beach areas). The assessment and compensation for
direct effects associated with other mine infrastructure components and indirect downstream effects of
the TIA embankment and water management activities are also guided by federal legislation, as well as
provincial legislation, acts, policies, plans, and strategies, most notably:


Fisheries and Oceans Canada (DFO) Policy for the Management of Fish Habitat and the principle of
No Net Loss of productive capacity;



Transport Canada’s (TC) Navigable Waters Protection Act (1985), as it relates to the potential loss of
the public right to safe navigation in Little Fish Lake and upper Fish Creek; and



Ministry of Forests, Lands and Natural Resource Operations (MFLNRO), formerly Ministry of
Environment (MOE), Benchmark Statement objectives (2008a) that requires the Project to maintain
the genetic integrity of Fish Lake Rainbow Trout and fishing opportunities (First Nation and
recreational).

The proposed compensation plan addresses the harmful alteration, disruption, and destruction (HADD) of
fish habitat as a result of the TIA and associated Schedule 2 of the Metal Mining Effluent Regulations
(MMER, 2002). A separate compensation plan has also been developed to address Project effects
associated with the Fisheries Act to offset all adverse effects on fish habitat outside of the tailings
impoundment area (Section 2.7.2.5 Appendix A). Combined, the Fisheries Act and MMER compensation
plans will result in a net gain of 281,781 m2 of stream habitat (gain of 5.2:1) and 221,430 m2 of riparian
habitat (gain of 1.6:1; Table 1.1) and therefore will ensure that there is no net loss in productive capacity
associated with the Project.
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