
 
 

Summary Tables from CRT Review Technical Studies 
 

 
Columbia System  
 
Table 1: Columbia River Alternatives 

Alternative  Description 

Ref- TC 
(reference) 

Current Operating Constraints (TC) – This alternative includes all current hard operating 
constraints and the Treaty power operations.  Flows below Arrow are adjusted to meet whitefish 
and rainbow trout spawning flows. For whitefish, Arrow discharge is reduced in Jan and then 
excessive flow reductions are managed through March. Rainbow trout require increasing flow April 
through June.  
 
Appendix D provides detailed description of constraints and assumptions. 
 

Ref - TT 
(reference) 

Optimum Power (TT) – This alternative includes all current hard operating constraints but is not 
constrained by the Treaty. To optimize power, Arrow reservoir is held close to full throughout the 
year. Trout spawning flows are met. Whitefish spawning flows are met in approximately 40% of 
years.  
 

Alt 3 TC Arrow Wildlife/Vegetation (TC) – This alternative holds Arrow Lakes Reservoir lower until mid-July 
to allow vegetation to extend into lower elevations, provides benefits to nesting birds, increases 
the length of flowing river, and provides shore based recreation in the Revelstoke reach. The 
following maximum month end elevations are used as constraints to model this alternative: 
April (1427.2 ft/435.0 m) , May (1427.2 ft/435.0 m), June (1427.2 ft/435.0 m), July (1433.8 ft/437.0 
m), August (1433.8 ft/437.0 m) 
 

Alt 3 TT Arrow Wildlife/Vegetation (TT) – same as above except no Treaty constraints 
 

Alt 4 TC Mica Environmental/Recreation (TC) – This alternative generally supports fish, navigation and 
recreation on Kinbasket Reservoir. Its objective is to maintain a minimum elevation of 2395 ft (730 
m) year round. 
 

Alt 4 TT Mica Environmental/Recreation (TT) - same as above except no Treaty constraints 
 

Alt 5 TT Fisheries hydrograph #1- Flushing flow (TT) – Provide flushing flows of 200 kcfs (5663.4 cms) at 
Birchbank for 5 days.  
 

Alt 6 TT Fisheries hydrograph #2 – Sturgeon (TT) – Provide flows of 185 kcfs (5238.6 cms) at Birchbank for 
4 weeks starting ~ mid-June in at least 60 % of the years. The ramping up rate doubles the 
discharge in about 2 weeks, and the ramping down rate reduces flows to 55% of the peak flow in 4 
weeks. 

Notes: 
1) TC = Treaty Continue; TT = Treaty Terminate 
2) Alt 4  TC  -  There were 16 out of 70 yrs where maintaining the minimum was not possible and the  reservoir was drafted deeper to 

meet domestic load.  
3) Alt 6 TT – in years when the peak could not be sustained for 4 weeks the operation was the same as the reference case (Alt 2 TT) to 

minimize cost of the alternative. 



 
Table 2: Performance of Alternatives in Kinbasket Reservoir 

 
 
Table 3: Performance of Alternatives in the Mid-Columbia River 

 
 
Table 4: Performance of Alternatives in Arrow Lakes Reservoir 

 
 



Table 5: Performance of Alternatives in the Lower Columbia River 

 
 
Table 6: System Wide Impacts 

 
 
Table 7: Summary of Systemic Trade-offs 

 Treaty Continue Treaty Terminate 
 Ref TC 3TC 4 TC Ref TT 3 TT 4 TT 5 TT 6 TT 

Kinbasket Rec/ 
Nav / Dust 

NA Rec Days 
(+15-30%) 

Rec Days 
(+5-30%) 

  Rec Days (+0-
20%) 

  

Mid-Columbia 
River Veg / 
Wildlife/River 
Habitat 

 Veg Area 
(+40%) 

Bird Hab. 
(+>100%) 

Veg Area 
(+40%) 

Bird Hab. 
(+>100%) 

Veg Area  
(-38%) 

 
All Bird 

Habitat Lost 

 Veg Area  
(-46%) 

 
All Bird 

Habitat Lost 

Veg Area  
(-38%) 

 
All Bird 

Habitat Lost 

Veg Area 
(+70%) 

Bird Hab. 
(+>100%) 

  River Hab 
(+12%) 

 River Hab  
(-40%) 

River Hab  
(-25%) 

River Hab  
(-40%) 

River Hab  
(-39%) 

River Hab  
(-17%) 

Arrow Rec / 
Dust /Kokanee 
access 

 Rec Days  
(-23%) 

Kok Access 
(-38%) 

Rec Days  
(-26%) 

Kok  Access 
(-17%) 

Rec  range all 
season 

Full Kok Trib 
Access 

Rec range 
all season 
Full Kok 

Trib Access 

Rec  range all 
season 

Full Kok Trib 
Access 

Rec range all 
season 

Full Kok Trib 
Access 

Res drops 60’ 
in summer 

 

LCR Fish    Possibly 
better for 
MW / RBT 

 Possibly 
better for 
MW / RBT 

 Major 
sturgeon pulse 

LCR Flooding       Flow  
>177kcfs 

(5012 cms) 
every year 

Flow  >177kcfs  
(5012 cms) 
every year 

Annual Power 
Value Change 

 -$22m -$180m -$180m -$190m -$350m -$180m -$200m 

Legend 

Better than Ref-TC 
Worse than Ref-TC 

  

 

 



 
Preliminary key findings may be summarized as follows: 

Operating constraints on Kinbasket reservoir have the highest costs (especially if firm energy is impacted), 
regardless of Treaty Termination 
Improvements to recreation, navigation and potentially vegetation/wildlife and the operating cost and cost of 
building new sources of firm energy are similar whether the Treaty continues or is terminated. 

Treaty Continue Treaty Terminate 

Due to the large generation capability at Mica and 
Revelstoke (5700 MW, ~50% of BC Hydro’s capacity), 
changes at Mica are the most costly and provide 
limited gains for interests around the reservoir. 

In Treaty Terminates, more radical changes to 
operations could be developed that could provide 
greater benefits to interests around the reservoir, but 
at an even higher cost. This domestic trade-off 
remains the same. 

 

With Treaty Termination, Arrow Lakes operational choices become less linked to choices made at Kinbasket 

Treaty Continue Treaty Terminate 

Under the Treaty Continue scenario, there will always 
be a need to balance between Kinbasket/Arrow as 
the border flow releases from Canadian storage are 
set by the Treaty operations. If Arrow is low, 
Kinbasket will be higher and vice versa. 

Under a Treaty Terminate scenario, Arrow reservoir 
levels can change without having the same impact on 
Kinbasket reservoir, thereby creating more 
opportunity to operate Arrow for other interests. 

 
 

Regardless of the Treaty’s future, value trade-offs at Arrow will remain 

Treaty Continue Treaty Terminate 

Alternative 3 demonstrates the trade-off at Arrow 
reservoir under a Treaty Continue scenario where 
significant benefits to vegetation, bird and wildlife 
values in the Mid-Columbia River can be gained by a 
lower reservoir elevation, however these result in the 
loss of power revenues and declines in kokanee 
tributary access and recreation days in Arrow Lakes 
Reservoir 

The de-linking of Kinbasket and Arrow reservoirs 
enables different operations at Arrow reservoir that 
could provide a different (and potentially better) 
balance between the high and low Arrow reservoir 
interests. However, as Error! Reference source not 
found. illustrates, several of the key interests in 
Arrow Lakes reservoir are mutually exclusive, and so 
tough trade-off choices will remain. 

 

Treaty Terminate opens up new trade-off opportunities / constraints between Arrow and the Lower 
Columbia River 

Treaty Continue Treaty Terminate 

Under the Treaty Continue scenario, BC Hydro is able 
to meet Lower Columbia River spawning flows in the 
January through June period, although this does 
result in high Arrow reservoir levels in the spring 
which impacts the Mid-Columbia interests that prefer 
lower levels in the spring but benefits reservoir based 
recreation.   

The potential for different operations creates quite 
different trade-offs between Arrow reservoir and the 
downstream river section that were not investigated 
in the WUP. 
 

 

  



 
Kootenay System 
 
Table 8:  Kootenay River Alternatives 

Alternative  Description 

1 Current Libby Operation - VarQ flood control regime and discharges for fish based on latest 
U.S. Endangered Species Act objectives for sturgeon, bull trout, and salmon. 

2 Standard Flood Control and deep August draft - Libby operates to standard flood control 
regime. Spring sturgeon and bull trout not included; however Libby drafts 20 ft (6.1 m) by 
the end of August for Salmon in US. 

3a Early refill at Libby (1 Jun) – Current Libby operating regime adjusted to target refill of 
Koocanusa by  1 June. 

3b Early Refill at Libby (30 Jun)  – Current Libby operating regime adjusted to target refill of 
Koocanusa by  30 June . 

 
 
Table 9: Comparison of Alternatives 1, 2 and 3b 

Alternative 1: Current Conditions 
Alternative 2: Power & Standard Flood Control 
Alternative 3b: Refill by 30 Jun 

 
 
 
 
  



Deeper Libby drafts provides benefits in Canada over the current regime for some interests while other 
interests perform better under the current regime.  
The Libby Power and Standard Flood Control operating regime that existed prior to 1993 drafts Libby deeper 
than the current regime 
Called Upon operations are expected to cause Koocanusa to draft deeper more often, possibly resulting in an 
operation somewhere between the current regime (Alt1) and the Standard Flood Control regime (Alt 2) 

Benefits  Impacts 

Less flooding on Kootenay Lake, more power benefit, 
less spill, improvements for aquatic health in 
Kootenay River below Nelson, potential benefit to 
vegetation and wildlife on Koocanusa Reservoir.  

May have negative impacts on aquatic productivity 
and recreation on Koocanusa reservoir 

 
 

There is potential that current operations could be altered to benefit a wider range of interests in Canada 
through an operation such as that illustrated in Alternative 3b.  
Alternatives that do not meet the U.S. fisheries requirements that are court ordered under the Biological 
Opinion are unlikely to be implemented 

Benefits  Impacts 

May benefit Koocanusa resident fish and recreation, 
flood reduction at Kootenay Lake, reduced spill in the 
Kootenay River which produces environmental 
benefits and power benefits 

May increase the risk of surcharging Koocanusa 
Reservoir 
Does not meet the current U.S. fisheries 
requirements 

 
 


