
Page 1 

 

             1037 Madore Avenue 

Coquitlam, BC  V3K 3B7 

Phone: 604-936-9474 

Fax: 604-936-5150 
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July 30th, 2012 
 
To: 
 
Dawna Harden 
Project Assessment Manager 
Environmental Assessment Office 
PO Box 9426 Stn Prov Govt 
Victoria BC V8W 9V1 
 
RE:  Upper Lillooet Hydro Project Public Comment. 
 
Dear Ms. Harden, 
 
This letter contains Watershed Watch Salmon Society’s comments regarding the Application for 
an Environmental Assessment Certificate for the Upper Lillooet Hydro Project. 
 
Background Information: 
 
The Upper Lillooet Hydro Project consists of three interconnected projects on the Upper 
Lillooet River (77 MW), Boulder Creek (27 MW) and North Creek (17MW) and would have a 
combined capacity of approximately 121 MW.  The three projects will be developed as a unit, 
with the electricity produced transmitted 72 km to a planned BC Hydro switching station 
southwest of Pemberton. 
 
All three projects require new roads to be constructed, and reactivation or upgrading of existing 
roads.  There is the potential that new and upgraded roads will increase sediment contributions 
to the streams both during construction and operations, as well as disrupt wildlife movement 
and fragment forested habitat. A total of 31.5 km of new roads will be constructed, with 42.2 
km of roads requiring upgrades, and seven new permanent bridges. 
 
There are numerous species at risk in the project areas, including invertebrates (pacific 
sideband and vivid dancer), amphibians (pacific tailed frog, western toad and northern rubber 
boa), birds (Northern Goshawk, Peregrine falcon, Spotted Owl, Western Screech-Owl) and 
mammals (Grizzly Bear and Mountain Goat). 
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Low instream flows: 
 
As is the case with the vast majority of river diversion hydro projects, much of the flow in all 
three projects will be diverted for power production (up to 92-96% of total flows – see Table 1).  
The instream flow requirements (IFRs) are a fraction of the natural flow that would be in the 
diversion reach for much of the year, and if this project is like others in BC (e.g., East 
Toba/Montrose), extra water flow in addition to the IFR might be present in the diversion reach 
only 20% of the time.  An indication of the drastic reduction in flows for these rivers is given by 
comparing the IFR with the natural 7-day low flow values and their return periods, as given in 
the project application (Table 1).  The flows that are proposed as IFRs are likely to not be 
exceeded except in three or four months of the year, yet are lower than 20 year (Upper Lillooet 
River) and 5 year (Boulder and North Creek) 7-day low flows.  Not only will there be habitat 
losses from these constant low flows, it is unlikely that streams will maintain their natural 
functions and greater ecosystem contributions over the long term given these conditions.  In 
fact, there is considerable evidence that reduced flows in diversion reaches do have impacts 
downstream including changes in sediment transport, sediment contributions, invertebrate 
drift and water quality, as well as other ecological effects.1 2 3 4  Furthermore, the full impacts of 
river diversion projects on physical, chemical and biological conditions may take decades or 
centuries to become apparent.5 6  
 
British Columbia has undertaken a massive experiment with respect to instream flow 
requirements, and data from previous projects has yet to demonstrate that these low instream 
flows are adequate to preserve aquatic ecosystems, including resident and anadromous fish 
and their prey, and the lower gradient aquatic ecosystems downstream. This project would be 
yet another addition to this experiment, and demonstrates the over-confidence of proponents 
in the face of great uncertainty. 
 
Table 1: Specific flows for the three Upper Lillooet Hydro Project facilities, as provided in the 
project application.  The 7-day low flow value is the level of flow that will occur for 7-days 
straight once every (x) number of years (return period in parentheses). 
 

Project 

Maximum 
Diversion 

Flow 
m3/s 

Mean 
Annual 

Discharge 
m3/s 

Instream Flow 
Requirement 

m3/s 

7-Day 
Low 
Flow 
m3/s 

Maximum 
Percent 
Diverted 

Weir 
Height 

Upper 
Lillooet 
River 

53 37.8 
Oct-Mar 

April 
May-Sept 

2.3 
3.8 
4.5 

3.09 
(20 yrs) 

92-96% 10 m 

Boulder 
Creek 

11.3 7.5 0.75 
0.74 

(5 yrs) 
94% 6 m 

North 
Creek 

5.4 2.9 0.29 
0.30 

(5 yrs) 
95% 9 m 
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Fish habitat overlaps all three of the projects, with cutthroat trout, bull char, coho salmon and 
mountain whitefish present in various diversion reaches (Table 2).  Although there is not 
expected to be significant environmental effects to these fish after mitigation and 
compensation, it is impossible to predict the long-term consequences of diverting the vast 
majority of flow from a large portion of a stream.  For example, both Upper Lillooet and North 
Creek projects have anticipated losses in coho salmon spawning habitat (38% and 41% 
respectively), with compensation required at a 4:1 ratio.  However, the success of habitat 
compensation is generally uncertain, and in the majority of cases there is insufficient 
compliance with monitoring requirements by proponents, and issues with the qualitative 
nature of assessment procedures.7 
 
Table 2: Fish bearing status and location of fish in the three Upper Lillooet Projects.*   
 

Area of Project Upper Lillooet River Boulder Creek North Creek 

Upstream of Intake Cutthroat Trout Non-fish bearing Non-fish bearing 

Upper Diversion 
Reach 

Cutthroat Trout Non-fish bearing Non-fish bearing 

Lower Diversion 
Reach 

Bull Char, Cutthroat 
Trout, Coho salmon, 
Mountain Whitefish 

Bull Char 
Bull Char, Cutthroat 
Trout, Coho salmon 

Downstream of 
Powerhouse 

Bull Char, Cutthroat 
Trout, Coho salmon, 
Mountain Whitefish 

Bull Char, Cutthroat 
Trout, Mountain 

Whitefish 

Bull Char, Cutthroat 
Trout, Coho salmon, 
Mountain Whitefish 

*Note: these designations are based on the Application for Environmental Assessment, which states that there are 
some uncertainties in the fish-bearing status of both Boulder and North Creek above presumed natural fish 
migration barriers.

8
  

 
Migration Barriers 
 
The 10 meter weir at the intake for the Upper Lillooet River project will act as a migration 
barrier to resident cutthroat trout, especially in the case of upstream migration from the 
population left in the upper diversion reach above Keyhole Falls: 
 

“At the Upper Lillooet River HEF, the intake weir will create an obstacle to migration by 
cutthroat trout.”9 

 
It is well known that habitat fragmentation results in smaller animal populations with lower 
genetic diversity, decreasing their prospects for long-term survival.10 Indeed, at least one study 
has shown that westslope cutthroat trout above migration barriers have lower genetic diversity 
than downstream populations.11 
 
Ramping impacts from unplanned shutdowns 
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The proponents suggest that effects of unplanned ramping events are uncertain: 
 

“Hydroelectric projects are considered unlikely to be able to accurately predict the 
frequency or magnitude of unplanned ramping events and the effects they will have on 
juvenile bull trout.  The potential effects of multiple hydroelectric projects having 
multiple unplanned ramping events on bull trout populations are therefore uncertain.”12 

 
Although they do recognize that ramping 
 

“has the ability to strand cutthroat trout by rapidly changing flow levels in the Project 
streams.”13 

 

Ramping of flows, especially quick decreases, are well known to have impacts to juvenile fish 
through stranding, and can be especially problematic in low gradient sections, which are often 
found immediately downstream of powerhouse infrastructure.  The proponent has indicated 
that they will be doing ramping studies to better understand the effects in each individual 
project, so that ramping rates may be able to be increased (less conservative) relative to 
guidelines rates.  However, this does not address the issue of impacts to juvenile cutthroat 
trout, bull char and coho salmon in unplanned and/or cumulative ramping situations. 
The detrimental effects of ramping are especially worrisome given the close nature of the 
Upper Lillooet River and Boulder Creek powerhouses.  The proponent does not appear to 
address whether the turbines will have capacity to significantly bypass full flows immediately in 
the event of an unplanned shutdown.  The projects share a transmission line, and in the event 
where all plants are forced to shut down simultaneously due to a break in the transmission line, 
ramping of flows will likely act in concert.  Powerhouses situated close to each other will have 
greater combined effects.  This is due to the time lag for previously diverted flows to be re-
directed down the diversion reach and reach the powerhouse.  At least one other 
environmental assessment for a river diversion hydro project approved by the BCEAO has 
completed cumulative ramping studies.14  The modeling study demonstrated that ramping rates 
downstream of the McLymont Creek and Forrest Kerr projects in the Iskut River would greatly 
exceed recommended guidelines (10-fold greater than the DFO recommended guideline of 2.5 
cm/hr when fry are present).  It is unclear why this potential interaction of projects does not 
appear to be examined in the Upper Lillooet Application.  
 
Cumulative effects 
 
The cumulative effects analyses done by the proponent appear to have made every effort to 
foresee and manage cumulative effects to Valued Components within the appropriate scales in 
time and space. However, cumulative effects assessments are not effectual within the 
constraints and at the scale of an environmental assessment for a single project. Extensive 
literature supports this point.15 16 17 18 19 
 
As the proponents own studies acknowledge,20  
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“Mitigation measures to minimize cumulative effects are not necessarily the 
same as those designed to minimize project effects.21 .… Measures specifically 
designed to reduce identified cumulative effects often require coordination with 
regional stakeholders to implement initiatives that involve mitigation of 
developments unrelated to the project and proponent. Such regionally-based 
mitigation initiatives are beyond the scope of this CEA, however, where possible, 
recommendations are made for mitigating cumulative effects.” 
 

The terrestrial cumulative effects assessment has this to say on the subject: 
 

“While recommendations for regionally‐based mitigation initiatives are beyond the 
scope of this CEA, more explicit recognition of rare ecosystem conservation in strategic 
and local planning directions would contribute to the assessment and mitigation of 
future project effects.” 

 
The need to work with other parties (and, by implication, for the provincial government to take 
the lead in landscape-level planning to manage cumulative effects) is so key to the 
management of cumulative effects that the following statement is repeated in the proponents 
Table of Commitments to manage cumulative effects for most of the Valued Components that 
were assessed: 
 

“The proponent will participate in any regional monitoring by supplying data 
relevant to the Project’s effects and will implement mitigation measures if 
monitoring data indicate that the Project is making a significant contribution to 
adverse cumulative effects.” 

 
Likewise, the Table of Commitments contains further suggestions for action at the regional 
level. These are not commitments at all, but suggestions to manage cumulative effects at the 
appropriate scale and by other players on the landscape: 
 

 For grizzly bear: Landscape-level forest stewardship plans can be used to manage 
the cumulative effects of forestry operations by minimizing the total new roads 
and ensuring proper decommissioning and gating. Implementing initiatives that 
involve effects from other projects and activities should take an adaptive 
management large scale multi- project approach; 

 For mountain goat: Data (from other projects and activities)… could be 
standardized and contributed to a regional study on disturbance thresholds of 
Mountain Goats; 

 For deer and moose, the commitments include comments on how future 
forestry activities can manage cumulative effects; 

 For breeding birds and Harlequin Ducks, spotted owl, western screech owl and 
northern goshawk: To effectively monitor and address cumulative effects 
required coordination with regional stakeholders and other proponents to 
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implement initiatives that involve effects from other projects and activities 
unrelated to the project;22  and, 

 For wolverine: Adaptive management …should be an important part of the OEMP 
for all projects. In addition to project-specific local mitigation, mitigation of 
cumulative effects on wolverine sensory disturbance/ displacement should take a 
large scale, multi-project approach. 

 
Watershed Watch continues to advocate for a regional, strategic approach to guide the 
planning and approval of individual projects. In addition to being the only defensible way to 
manage cumulative effects, this approach would undoubtedly require less expense and time on 
the part of individual proponents. The proponent for this project has clearly invested a large 
amount of resources in this part of the application. This is unfortunate given that the main 
recommendations are for measures out of the control of the proponent. However, if a regional 
planning exercise were to be undertaken, it would be greatly assisted by the work already 
completed for this project. 
 
The number of potential hydropower projects in this area highlights the need for strategic 
regional planning. There are at present at least 38 other water license applications and seven 
current water licenses for river diversion (non-storage) power production in the Lillooet River 
watershed (Figure 1).  Only four existing or proposed projects were considered in the fish 
habitat cumulative effects assessment.23  Currently operating run of river hydro plants in the 
Lillooet River watershed include Fitzsimmons Creek, Miller Creek, Soo River, Fire Creek and 
Rutherford Creek, while another four projects have Electricity Purchase Agreements with BC 
Hydro (the three Upper Lillooet projects and the Mkw’alts project).  While some of these 
license applications are not likely to be developed in the near future, and are under various 
private companies, if they had been developed concurrently by the same proponent, they most 
likely would have been considered as a cluster, and would be subject to greater scrutiny in the 
environmental assessment process.  Project-by-project assessment increases the likelihood of a 
‘step-by-step’ approvals process where existing projects can be used to justify further 
incursions into previously undeveloped areas (for example the McLymont Creek and Forrest 
Kerr projects in northwestern BC), since some of the infrastructure can be shared or is already 
in place. This incremental, project-specific approach undermines assessment of the true 
impacts from all projects. 
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Figure 1: Map of the Lillooet watershed showing Upper Lillooet Hydro facility intake and 
powerhouse locations and current and in-application water licenses for power production. 
 
Watershed Watch Salmon Society has grave concerns about the future of many watersheds in 
the Sunshine Coast and Lower Mainland, where rampant development of private hydropower 
projects threaten ecosystem function.  While we are not against river diversion projects in 
principle, proponents of hydropower projects and involved agencies must uphold 
environmental assessments to rigorous standards in order to ensure protection and 
conservation of ecosystem function.  While impacts of the project on cultural, health and 
economic values may be predictable, there is considerable uncertainty regarding the long-term 
effects of river diversion projects on aquatic ecosystems.  Most notably, this includes impacts 
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related to extremely low flows for most of the year, for decades on end, to both the diversion 
reach and downstream regions.  Based on the uncertainty underlying the long-term impacts 
and lack of monitoring data as yet collected from existing river diversion projects, the invariable 
conclusion by proponents that there will be no significant impacts after mitigation is unjustified, 
especially given that there is a lack of certainty that proposed mitigations or compensation will 
be successful and the inherent difficulty in monitoring and measuring mitigation success.  The 
inadequate consideration of cumulative impacts, especially with reference to the potential for 
long-term, downstream negative impacts to the aquatic environment, is a serious failure on the 
part of the proponent.  
 

 
 
 
 

Andrew Rosenberger, Biologist   Tanis Gower, R.P.Bio. 
Watershed Watch Salmon Society   Watershed Watch Salmon Society 
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