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More Creek Hydroelectric Project – Forrest Kerr Diversion

Background
Alaska Hydro Corp. (AHC) is proposing to develop the More Creek hydroelectric project,
located approximately 10 km northwest from Bob Quinn Lake in the Northwest region of
British Columbia. A Prefeasibility Study for the project was completed in June 2015.
A low ridge approximately 2.5km wide divides the Forrest Kerr Creek watershed and the
South Arm of More Creek. Diverting Forrest Kerr Creek into the More Creek watershed by
building a channel across this ridge would increase the energy production for the More
Creek Hydro Project. Water that initially is lost to the existing Forrest Kerr plant is returned
via More Creek and Iskut River back to the plant.
The More Creek project was examined by BC Hydro in the 1980s. BC Hydro conducted a
feasibility study of the project, including the Forrest Kerr Diversion. The cost estimate
conducted by Sigma is based on the layout and concept presented in the BC Hydro study.
This memorandum considers the diversion of Forrest Kerr Creek into the More Creek
watershed and provides an estimate of the increased average annual generation at More
Creek as well as conceptual level cost estimates of the diversion.
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Generation Estimate - Assumptions and Methodology
The proposed diversion site is approximately 25 km upstream from the confluence of
Forrest Kerr Creek with Iskut River. The water available at the diversion is based on flow
data from the Water Survey Canada (WSC) streamflow gauge ‘08CG006 – Forrest Kerr
Creek above 460m contour’. The gauge is located about 5 km downstream of the
proposed diversion site; it was active from 1972 to 1994 and has 20 complete years of
daily flow data available. The drainage area of WSC 08CG006 is 311 km². The drainage
area at the proposed diversion site is 275.3 km². Flows from WSC-08CG006 were
prorated to the diversion site based on drainage areas.
The above calculated daily flows from Forrest Kerr Creek were added to the daily More
Creek flows that were previously (June 2015) used to provide generation estimates at the
More Creek plant. This study used 18 common years of flow data at WSC gauges
08CG005 and 08CG006.
A spreadsheet model is used to calculate the monthly and annual generation at the site.
The model uses 18 complete years of daily flows as the basis of the calculations.
The basic assumptions, unchanged from the 2015 Prefeasibility Study, used in the model
are as follows:
Design flow
Dam crest elevation
Minimum lake level
Mean tailwater level
Gross head
Instream flow release
Minimum turbine flow
Generating equipment efficiency
Friction head loss

80 m³/s
498
468
380
118

m
m
m
m

2.476 m³/s (5% of mean annual flow)
20 m³/s
86.45%
6%

A lake storage curve, which was developed from available 1:20,000 mapping, is
used.
The model used monthly targets for the design flow to simulate the operation of
the plant and maximize the average annual generation and revenue. Our
preliminary analysis determined monthly targets for the design flow that resulted
in the maximum generation at the plant.
The operation of the More Creek plant is described in more detail in the 2015 Prefeasibility
Study.
At the Forrest Kerr Diversion, for the purpose of this analysis, it is assumed that:
-

An instream flow release of 3.77 m³/s (15% of the estimated 25.13 m³/s mean
annual flow at the point of diversion).

-

All flow in excess of 3.77 m³/s is diverted to More Creek.
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The monthly unit runoff at the two WSC gauges is shown on Figure 1 below:
Figure 1. Unit Runoff

The average monthly flows at the project intake with and without the Forrest Kerr
diversion are shown on Figure 2 below:
Figure 2. More Creek Average Monthly Flows
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o

Annual Generation Estimate
The resulting monthly and annual generation estimates with and without the Forrest
Kerr diversion are shown in Tables 2 and 3, respectively, below:
Table 1. Generation estimates with Forrest Kerr Diversion (GWh)

Table 2. Generation estimates without Forrest Kerr Diversion (GWh)

The additional average annual generation from the diversion of Forrest Kerr is
estimated at about 104.6 GWh.
If an electricity price of $100/MWh is assumed the same throughout the year, then the
average annual incremental revenue as a result of the diversion would be $10.46
million.
Applying the current BC Hydro monthly delivery adjustment factors, the average
annual revenue of the project, including Forrest Kerr diversion, would be about $60.3
million.
Note that if the electricity price variance through the year is different from that of the
current SOP, the monthly target for the design flow may differ from the ones shown
above. Also, the impact of any monthly variation of electricity prices may vary
depending on price variance and plant operation.
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Conceptual level construction cost estimate - Methodology
o

Background
Alaska Hydro is proposing to construct a hydro project on More Creek. A low ridge
approximately 2.5km wide divides the Forrest Kerr Creek watershed and the South
Arm of More Creek. Diverting Forrest Kerr Creek into the More Creek watershed by
building a channel across this ridge would increase the energy production for the More
Creek Hydro Project.
The More Creek project was examined by BC Hydro the 1980s. BC Hydro conducted
a feasibility study of the project, including the Forrest Kerr Diversion. The cost estimate
conducted by Sigma is based on the layout and concept presented in the BC Hydro
study.

o

Layout
The diversion layout is presented in BC Hydro plate 3-4 and Figure 5.7.2. The
diversion would be accomplished by damming Forrest Kerr Creek and directing the
entire creek flow into a channel partially excavated across the ridge separating the two
watersheds. A release back to the creek of 3.77 m³/s (15% of mean annual flow) is
provided.
Diversion Dam
The diversion dam would be an earthfill structure 37m high and 200m long with an
impermeable core. A 220m long diversion tunnel (5.5m diameter) would be required
to divert Forrest Kerr Creek around the dam site during construction. This diversion
tunnel would be gated, and filled with a concrete plug after the completion of the dam.
A small lake would develop after the completion of the dam.
Diversion Channel
A lake would be formed by the earthfill dam after its completion. A diversion channel
would be excavated to divert flow across the ridge separating the two watersheds. The
500m long seven meter wide channel would be excavated approximately halfway
across the ridge. From the downstream end of the channel, water would flow over
natural ground towards the South Arm of More Creek (creating an eroded channel
through the ridge in the process). Some of the channel excavation could be used to
construct the dam.
Access Road
Access to the site would require construction of a 19km long road from an existing
Galore Creek road in the More Creek watershed. The road requires two large bridges.
Portions of the Galore Creek road may need to be rerouted to avoid inundation from
the More Creek reservoir.
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o

Conceptual level construction cost estimate
The cost of the diversion is estimated to be about $35,000,000 including contingency.
A breakdown of the costs is presented below.
Table 3. Conceptual level construction cost estimate

o

Environmental and Regulatory Issues
The BC Hydro layout of the diversion was developed in the 1980s when environmental
regulations were less complex and standards lower. This design may present issues
with permitting the project in today’s regulatory environment.
Diversion and Green Power
Most regulations limit the use of the diversion in power generation. Although the
diversion may be economic and may have few environmental impacts (based on the
alpine environment), the diversion may be precluded from consideration as a green
power project. More Creek itself is potentially precluded from being considered a
green power project due to the presence of the dam and reservoir. However, the More
Creek project (including the Forrest Kerr Diversion) may be considered as green if the
overall impact is considered low. The project should be considered clean due to CO2
offsets.
Instream Flow Release
The BC Hydro project concept does not have an instream flow release at the earthfill
dam. 100% of the Forrest Kerr Creek flow is diverted. Forrest Kerr Creek would be dry
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immediately downstream of the dam. The present analysis assumes instream flow
release of 3.77 m³/s (15% of mean annual flow).
Diversion Flow over Natural Ground
The BC Hydro concept has a portion of the diversion flowing over the native natural
ground of the ridge. A channel would be eroded down by the flow until coarse materials
(boulders) are encountered or the channel slope is reduced. This would incise a
channel through the ridge. This erosion would cause sedimentation issues
downstream, potentially affecting fish populations.
Bed Load Transport
The new lake created by the diversion would trap sediment, and therefore water
flowing from Forrest Kerr Creek into More Creek would lack coarse sediment material
(gravel, cobbles). The increased flow in More Creek may cause erosion of the More
Creek creek-bed. Typically eroded creek bed material would be replaced by material
moving downstream from higher parts of the watershed, however there would be a
lack of bed load as the cleaner creek water would carry less coarse material. Less
sediment would be input into the system than removed. This would cause More Creek
to be incised lower until equilibrium is reached. The effect is negligible in rocky
channels.
Impact on downstream facilities
The impact of the More Creek project on the existing downstream Forrest Kerr project,
should be further assessed, although overall there appear to be benefits to them given:
(a) The likely reduction of the sediment load at Forrest Kerr project
(b) The decrease in freshet flows and the increase in winter flows
(c) The energy output at Forrest Kerr project should increase

It is anticipated that construction will be staged from the More Creek camp site to
minimize diversion footprint.
Attached are text and figures from BC Hydro’s “Stikine Iskut Development, Iskut
Canyon and More Creek Projects – Preliminary Design Study Phase 1 Interim Report”
(1984) and an earlier 1980 report (title unknown) regarding potential hydro projects in
the area.
Prepared by Sigma Engineering Ltd
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