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International Osoyoos Lake Board of Control 

 

2017 Annual Report to the 

International Joint Commission 

The International Osoyoos Lake Board of Control (Board) was established on September 12, 
1946, by the International Joint Commission (IJC or Commission) to carry out the provisions 
of the Commission's Order of Approval. In 2017, the Board operated under the authority of 
the Commission’s Supplementary Order dated January 29, 2013. 
 
To fulfill its mandate, the Board’s efforts are focused on water-level management issues 
related to the operation of Zosel Dam, located on the Okanagan (Canadian 
spelling)/Okanogan (U.S. spelling) River about 1.6 mi (2.6 km) downstream from the outlet 
of Osoyoos Lake, a water body that straddles the international boundary between Canada and 
the United States (Figure 1). Zosel Dam is owned by Washington State, which is referred to 
as the Applicant in the IJC Orders and this annual report. The dam is operated by the 
Oroville-Tonasket Irrigation District under authority of the Washington State Department of 
Ecology. 
 

ACTIVITIES OF THE BOARD IN 2017 

In 2017, the Board saw no change in the number of Board members, with a total of ten 
members with equal representation from Canada and the U.S.  There were some changes to 
the Board’s membership in 2017. Two board members, Col. John Buck (U.S. Section) and 
Glen Davidson (Canadian Section) resigned (associated with retirement from their home 
agency positions) and Col. Mark Geraldi (U.S. Section) and Ted White (Canadian Section), 
respectively, were appointed to take their places. 

In 2017, the Board continued holding quarterly conference calls (as initiated in 2015); 
summaries of these calls are posted on the Board’s public website (http://ijc.org/en_/iolbc). 
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Figure 1 - Location of the Okanagan/Okanogan and Similkameen watersheds. 
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The IJC funded installation of a webcam at Zosel Dam to provide real-time observation of flow 
conditions. The webcam is scheduled to be installed in spring 2018. The IJC also funded 
installation of two staff gages at Zosel Dam (forebay and tailrace) to provide data toward 
further development of an operational hydraulic model for Zosel dam (with assistance of the 
US Army Corps of Engineers). The staff gages were installed by the USGS in March 2018.   

The documentary film, “A River Film,” which highlights collaborative transboundary water 
management in the Okanagan/Okanogan Basin was finalized in September 2017 and 
premiered at the October 2017 annual Board meeting. The International Watershed Initiative 
Program of the IJC funded filming and production of “A River Film”. The film was also shown 
in Oliver, BC and at the reception to the 2017 IJC Fall Semi-Annual Meeting in Ottawa, ON. A 
proposal to fund distribution of the film was submitted by the Board to the IJC’s International 
Watershed Initiative (IWI) program. The Board also submitted a proposal to fund the 
construction of two high-water mark monuments in parks on the Canadian and U.S. 
documenting the elevation of elevation of Osoyoos Lake during the floods of 1894, 1972, 
1974, and 1997. 

On May 8, 2017, the mechanism controlling the operation of Gate 1 at Zosel Dam became 
inoperable and Gate 1 became stuck at a partially submerged position. The Applicant 
determined that the gears within the mechanism needed to be replaced, but sourcing for the 
parts was not immediately available. On June 12, a contractor for the Applicant disconnected 
the gate mechanism and raised it completely out of the water. Gate 1 became fully 
operational in March 2018 after a contractor replaced the broken mechanism. The three other 
gates at Zosel Dam were fully operational during 2017. 

The Board held its annual meeting on October 17, 2017 in Osoyoos (BC), which included 
presentations on 2017 hydrologic conditions for Osoyoos Lake and the Okana(o)gan Basin by 
Brian Symonds (Canadian Board member) and Shaun Reimer (BC FLNRO – Water Resources 
Engineer, Penticton, BC), as well as a presentation on a detailed channel bathymetry survey 
of the Okanogan River, upstream and slightly downstream of Zosel Dam, by George Kaminsky 
(Washington State Department of Ecology).  The survey demonstrated the applicability of a 
range of different boat-mounted and manual survey techniques as well as highlighting 
challenges imposed by conditions along the Okanogan River.  Survey technology included 
boat-mounted single and multi-beam bathymetry, GPS topography (manual) and boat-based 
topographic LIDAR.  A high level of bathymetric detail and accuracy was achieved through this 
combination of techniques. 

The public meeting of the Board was held October 17, 2017, in Oroville (WA) and featured the 
premiere of “A River Film,” which was introduced by director Jiri Bakala (Ascent Films) and 
producer Al Josephy (WA Dept. Ecology). Additional presentations were made by Bruno 
Tassone (Canadian Chair) who provided an overview of the IOLBC and the IJC Orders of 
Approval for Osoyoos Lake, Brian Symonds (Canadian Board member) on hydrologic 
conditions of Osoyoos Lake and the Okana(o)gan Basin during 2017, and George Kaminsky 
(WA Dept. Ecology) who presented on the results of a detailed bathymetric channel survey for 
the Okanogan River between Osoyoos Lake and Zosel Dam.  The details of these 
presentations are provided in the meetings minutes, posted to the Board’s public website. 
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Figure 2 –Representative IJC staff, IOLBC members and the representative Applicant near 
Okanagan Lake in Penticton, BC (in front of historic lake paddle wheeler SS Sicamous),  
October 18, 2017. From left to right: Cindi Barton (Board Co-Chair, U.S.), Col. Mark Geraldi 
(Board member, U.S.), John Arterburn (Board member, U.S.), Al Josephy (aka “the Applicant” 
WA Dept. of Ecology), Andrew Gendaszek (Board Secretary, U.S.), Bruno Tassone (Board Co-
Chair, Canada), Kevin Shaffer (guest attendee, USACE), Brian Symonds (Board member, 
Canada), Mark Colosimo (IJC U.S. Engineering Advisor), Gwyn Graham (Board Secretary, 
Canada), George Kaminsky (guest attendee, WA Dept. Ecology) Kris Kauffman (Board 
member, U.S.), Wayne Jenkinson (IJC Canadian Engineering Advisor) . Missing: Anna 
Warwick Sears (Board member, Canada), Sue McKortoff (Board member, Canada), Ford 
Waterstrat (Board member, U.S.) 

The Board conducted a field trip to view key elements of the Okanagan water management 
system in BC on October 18, 2017.  The field trip was led by Canadian Board member Brian 
Symonds, who previously worked with the BC Government, including management of the 
Okanagan system.  The trip started in Penticton, BC at the southern end of Okanagan Lake, 
where they toured the Okanagan Dam (primary control for storage and flow release from 
Okanagan lake) and then followed the Okanagan River south, stopping to observe natural 
sections of the Okanagan River (where migrating/spawning sockeye salmon were observed), 
as well as engineered sections of the river, closer to the town of Oliver (where some 
migrating/spawning sockeye salmon were also observed).  There was also a stop near the 
town of Oliver to observe a section of the engineered channel that had been restored back to 
a more natural configuration and vegetation through a program known as the Okanagan River 
Restoration Initiative (a partnership approach including government funding, local non-profit 
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groups and the First Nations that form the Okanagan Nation Alliance).  The field trip ended 
further south near Osoyoos, where the Okanagan River empties into Osoyoos Lake. 

 

Photo: Naturalized section of the Okanagan River (north of Oliver, BC). Photo by 
Gwyn Graham (Environment & Climate Change Canada), Oct.18, 2017. 

 

Photo: Engineered section of the Okanagan River (north of Oliver, BC).  Photo by 
Gwyn Graham (Environment & Climate Change Canada), Oct.18, 2017. 

 



6 

 

 

Photo: Migrating/Spawning sockeye salmon in the Okanagan River (near Oliver, 
BC).  These fish turn red as they begin their migration from the Pacific Ocean to 
spawn inland in freshwater streams.  The Okana/ogan is the only remaining 
migration corridor for Columbia River salmon in Canada.  The Okanagan system 
operations are managed to optimize conditions for these sockeye salmon.  Photo by 
Gwyn Graham (Environment & Climate Change Canada), Oct.18, 2017. 

 

The Board presented progress reports during the semi-annual IJC meetings on May 4 in 
Washington, DC, and October 26 in Ottawa (Ontario). The May meeting was attended in 
person by the chairs of the Canadian and U.S. sections of the Board, supporting in person by 
both Canadian and U.S. Board secretaries. The October meeting was attended in person by 
the chair of the U.S. section of the Board and a member of the Canadian section, and 
remotely (via videoconference) by the chair of the Canadian section, supported by the 
Canadian Board secretary. Other Board members participated remotely via teleconference.  
Participants in the October meeting also took part in a workshop on the IJC’s transboundary 
watershed data harmonization project.  

Throughout the year, the Board posted a number of announcements on the Board’s section of 
the IJC website. 

HYDROLOGIC CONDITIONS IN 2017 

Drought Criteria 

Condition 8 of the Commission's Supplementary Order of Approval dated January 29, 2013, 
provides three criteria for declaring a year of drought (table 1). In a year when the Board has 
declared a drought, the Osoyoos Lake level may be managed within a wider range from April 
through October as compared to non-drought years. (Drought year water-level ranges are 
discussed in the section “Osoyoos Lake Levels.”) Drought criteria within the IJC Order were 
not met in 2017 and thus a drought declaration was not made.  
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Table 1 – Summary of drought criteria and forecast and actual values in 2017. The 
Board declares a drought if condition 8(a) and either condition 8(b i) or 8(b ii) are 
met (ac-ft, acre-feet; ft, feet) 

Criteria for declaring 
a drought 

Numerical 
criteria 

2017 Value 
forecasted in  
(a) Early April 
(b) Early May  

Drought 
criterion 

met? 

 
Actual 
2017 
value 

Condition 8(a) - 
Volume of flow in the 
Similkameen River at 
Nighthawk, WA, for the 
period April through 
July as calculated or 
forecasted by U.S. 
authorities is less than 
1 million ac-ft 

< 1,000,000 
ac-ft 

(a) 1,286,000 
ac-ft 
(b) 1,432,990 
ac-ft 

 
(a) No 
(b) No 

 

1,449,130 
ac-ft 

Condition 8(b i) - Net 
inflow to Okanagan 
Lake for the period 
April through July as 
calculated or 
forecasted by 
Canadian authorities is 
less than 195,000 ac-ft 

< 195,000 
ac-ft 

(a) 462,110 
ac-ft 
(b) 449,136 
ac-ft 

 
(a) No 
(b) No 

 

681,538 
ac-ft 

Condition 8(b ii) - 
Level of Okanagan 
Lake in June or July is 
less than or is 
forecasted by 
Canadian authorities to 
be less than 1,122.6 ft 
(Canadian Geodetic 
Survey Datum) 

< 1,122.6 ft 
(a) 1,123.7 ft 
(b) 1,123.7 ft 

 
(a) No 
(b) No 

1126.14 ft 

Unusual Hydrologic Conditions in the Basin 

Snow accumulation during the early part of the winter of 2016-17 was close to average but 
snow pillow stations showed below average accumulation leading into March and then 
continued late-season above average conditions from April through May (Figure 3).  Rainfall 
was above average from March through May, with Penticton setting a new record for rainfall.  
Provincial Okanagan system management (BC Forests, Lands, Natural Resource Operations & 
Rural Development) had to rapidly adjust lake level plans from storage operations to 
maximum spill, due to the dramatic shift from March forecast to May and June.  A number of 
tributaries to Okanagan Lake posted record discharge rates in May. Flooding was unavoidable.  
BC FLNRO would have had to initiate maximum lake discharge in mid-February to have 
prevented subsequent localized flooding, but the indicators in February were pointing to 
drought storage operations and not lowering of lake levels to reduce flood risks. 



8 

 

Okanagan Lake maximum level was 30 in (76 cm) above full pool (fig. 4).  1.7 million 
sandbags were deployed and 1,500 docks were damaged by the high water.  Late summer 
conditions were extremely dry (record number of days in Penticton with no rain) and 
discharge along the Okanagan River was minimal according to fisheries guidelines. 

Peak water level conditions on Osoyoos Lake were primarily driven by the backwater effect 
caused by high flows on the Similkameen River at the confluence with the Okanogan River 
(fig. 5), downstream of Zosel Dam, but also driven by high inflows to Osoyoos Lake from the 
Okanagan River.  The freshet peak exceeded the maximum rule curve limit for Osoyoos Lake 
in late April and returned within the rule curve by July 26. 

Zosel Dam operations (Washington State Department of Ecology) confirmed that the 
Okanogan River achieved a maximum discharge of 4,000 cfs during this period of high water 
level of Osoyoos Lake and effectively demonstrated sufficient capacity to convey the minimum 
flow requirements specified in the IJC Orders for Osoyoos Lake.  



9 

 

  

 

Figure 3 – Mountain snowpack conditions in the general area of the Okanagan/Okanogan and 
Similkameen River Basins (area inside purple oval outline) and the Columbia River and US 
Pacific Coastal Basins from Jan to Apr 2017 (US Dept. of Agriculture, Natural Resources and 
Conservation Service, 2017). 
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Figure 4 – Long-term average and 2016 Okanagan Lake water-surface levels 
(Environment and Climate Change Canada, 2017) 

 

Figure 5 – Long-term average, minimum, and 2017 streamflow discharge in the 
Similkameen River at Nighthawk, Washington (US Geological Survey, 2017) 
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Snow accumulation was near average in 2017 for high elevation portions of the Basin, but 
with more prolonged snow accumulation well into spring.  Rainfall was well above normal 
from March through May leading to high water conditions on Okanagan Lake and localized 
flooding, when high rainfall events coupled with snow-melt freshet inflows.  By June, 
conditions had changed dramatically to extremely dry in the Okanagan Basin.   

As shown in Figure 6, the above-normal snowpack and early spring rainfall conditions resulted 
in a relatively early peak to net-inflow to Okanagan Lake (and significantly above the long-
term average inflow conditions).  Early onset of net negative inflow conditions were driven by 
very dry conditions and a record setting zero rainfall period throughout much of the Okanagan 
basin for the summer period (Net inflow is defined as the volume of water released at the 
dam at the outlet of Okanagan Lake plus the change in volume of water stored in Okanagan 
Lake, where positive change represents an increase in volume of water stored and negative 
change represents a decrease). 

 

Figure 6 – Monthly net inflow to Okanagan Lake in 2017, January through August, 
and on average during 1974-2017, January through December (British Columbia 
Ministry of Forests, Lands and Natural Resource Operations) 

 

 

Early peak discharge conditions associated with freshet were observed in early May on the 
Okanagan River at Oliver, BC (Figure 7) and the Okanogan at River Oroville, WA (Figure 8), 
upstream and downstream of Osoyoos Lake, respectively.  
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Figure 7 - Long-term average and 2017 streamflow discharge in the Okanagan River 
at Oliver, British Columbia (Environment and Climate Change Canada, 2017) 

 
Figure 8 – Long-term average and 2017 streamflow discharge in the Okanogan 
River at Oroville, Washington (US Geological Survey, 2017) 
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High natural inflow into Osoyoos Lake, combined with backwater effects from high flows in the 
Similkameen River (at the confluence with Okanogan River), during freshet resulted in a rule 
curve exceedance (Figure 9), but the operators of Zosel dam maintained maximum discharge 
through the dam and thus, the applicant was in compliance with the terms of the Order. Apart 
from the high natural inflow and backwater conditions that resulted in the exceedance of the 
rule curve during freshet, water level management on Osoyoos Lake was within the upper and 
lower bounds of the IJC rule curve and thus there have not been any compliance issues to 
date. 

Osoyoos Lake Levels 

Throughout any given year, Osoyoos Lake levels may fluctuate in accordance with criteria 
specified in the IJC’s Supplementary Order of Approval dated January 29, 2013. Lake levels 
are influenced naturally by discharge in the Okanagan/Okanogan and Similkameen Rivers and 
by the operation of Zosel Dam (Figure 1). 

The gray area in Figure 9 shows the authorized range of normal operating elevations: an 
upper range of 911.5 ft (277.8 m) on 1 January; 911.5 ft (277.8 m) on 1 March; 912 ft 
(278.0 m) on 1 May; 912 ft (278.0 m) on 15 September; 911.5 ft (277.8 m) on 1 November 
and 911.5 ft (277.8 m) on 31 December; and to the extent possible the elevation of Osoyoos 
Lake does not fall below the NGVD 1929 elevation of 909.0 ft (277.0 m) on 1 January; 909.0 
ft (277.0 m) on 31 March; 910.0 ft (277.4 m) on 1 April; 911 ft (277.7 m) on 1 June; 911 ft 
(277.7 m) on 15 September; 910.0 ft (277.4 m) on 31 October; 909.0 ft (277.0 m) on 1 
November and 909.0 ft (277.0 m) on 31 December. Elevation limits are linearly interpolated 
between dates.  

The area between the orange dashed lines in Figure 8 shows the lake elevations authorized by 
the IJC from April 1 to October 31 if drought criterion 8(a) and either 8(b i) or 8(b ii) in table 
1 are declared in effect by the Board. During such conditions, the elevation of Osoyoos Lake 
may be raised to 912.5 ft (278.1 m) from 1 April to 15 September, after which the lake level 
shall be decreased to reach an elevation of 911.5 ft (277.8 m) by 1 November. To the extent 
possible, during the April 1 to October 31 period, the elevation of Osoyoos Lake should not fall 
below 910.0 ft (277.4 m) on 1 April; 910.5 ft (277.5 m) on 1 June; 910.5 ft (277.5 m) on 15 
September; and 910.0 ft (277.4 m) on 31 October. Between dates, elevation limits are 
linearly interpolated. Condition 9 of the 1982 Order recognizes that backwater from high flow 
in the Similkameen River and (or) excessive flow in the Okanagan River may cause Osoyoos 
Lake levels to rise above the authorized range.   
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Figure 9 – Allowable Osoyoos Lake elevations per IJC Supplemental Order of 
Approval dated January 29, 2013, and the actual daily mean lake elevations 

recorded at USGS Station no. 12439000 in 2017 

During 2017, the maximum instantaneous Osoyoos Lake elevation was 914.89 ft (278.86 m), 
which occurred at 11:15 PDT on June 2. The maximum daily mean elevation occurred June 2 
(Figure 9) and was 914.87 ft (278.85 m). The minimum instantaneous elevation was 909.46 
ft (277.20 m), which occurred at 06:30 on December 29. The minimum daily mean elevation 
was 909.49 ft (277.21 m), which occurred on December 27. 

While the maximum instantaneous water level exceeded the standard rule curve by 2.89 ft 
(0.23 m) in June 2, it was due to high inflow event during freshet and the applicant 
maintained compliance with the conditions of the IJC Order during this period by maximizing 
discharge conditions through Zosel Dam and allowing the lake to return to within the rule 
curve limits in a timely manner. Water levels exceeded maximum water elevation of the 
standard rule curve (912.0 ft) from May 5 to July 25. In 2017, there were no other deviations 
from the rule curve that was in effect and thus the Applicant was in compliance with the IJC’s 
2013 Supplementary Order of Approval.  

River Discharges 

The maximum instantaneous discharge of the Okanogan River at Oroville (downstream from 
Zosel Dam) occurred on June 4th 9:15 and was 4,380 cubic feet per second (cfs) (87.2 cubic 
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meters per second [cms]) with a corresponding Osoyoos Lake elevation of 914.60 ft (278.77 
m).  

The maximum instantaneous discharge of the Similkameen River occurred on May 25 and was 
19,500 cfs (552 cms). The maximum daily mean discharge of 18,700 cfs (530 cms) occurred 
on June 1. High flow in the Similkameen River created variable backwater at the Okanogan 
River at Oroville gaging station during the period May 5 to June 26. The annual mean flow in 
the Similkameen River was 2,415 cfs (68.4 cms) in 2017, which is 105 percent of the 88-year 
average of 2,308 cfs (65.3 cms). From 1929 through 2017, there were 46 years when the 
annual mean flow was less than 2,308 cfs (65.3 cms). The smallest annual mean flow of 
record occurred in 2001, when it was 1,030 cfs (29.2 cms).  

Conditions 3 and 4 of the IJC Order of 1982 specify that the flow capacity of the Okanogan 
River channel between the outlet of Osoyoos Lake up to and including Zosel Dam be at least 
2,500 cfs (70.8 cms) when the elevation of Osoyoos Lake is 913.0 ft (278.3 m) and there is 
no appreciable backwater effect from the Similkameen River. Hydrologic conditions in the 
Okanogan River downstream of Zosel Dam on July 1, 2017 demonstrated that the channel 
could pass at least 2,500 cfs with no appreciable backwater effect. On July 1, 2017, the daily 
mean discharge in the Okanogan River at Oroville was 2,590 cfs and the elevation of Osoyoos 
Lake was 912.36 ft. Given this situation, the Board has determined that this satisfies 
Conditions 3 and 4 of the IJC Orders. If the lake elevation had risen to 913.0 ft, the Okanogan 
River channel would have been able convey at least 2,590 cfs and likely even greater 
discharge. Therefore, the channel was able to pass at least 2,500 cfs if the elevation of 
Osoyoos Lake was 913.0 ft as required by the Order. 

Data on Osoyoos Lake elevation and relevant river discharges for 2017 are summarized in the 
appendix; the river hydrographs for 2016 and 2017 are depicted in Figure 10 and Figure 11, 
respectively, and demonstrate that discharge in the Similkameen and Okanagan/Okanogan 
Rivers was significantly greater and slightly later in 2017 during freshet compared to 2016. In 
addition, discharges were comparatively greater in January to March 2016, while peak fall 
2017 discharges were greater. 
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Figure 10 – Hydrographs of daily mean discharge for the Similkameen and 
Okanagan/Okanogan Rivers, 2016 

 

 

Figure 11 – Hydrographs of daily mean discharge for the Similkameen and 
Okanagan/Okanogan Rivers, 2017  
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APPENDIX: OSOYOOS LAKE LEVELS, INFLOWS, AND OUTFLOWS IN 2017 

A. International gaging stations in operation throughout the year: 

(1) For Stage Records 
Osoyoos Lake near Oroville, Washington 
Okanogan River at Oroville, Washington (auxiliary gage) 

(2) For Discharge Records 
Okanagan River near Oliver, British Columbia 
Okanogan River at Oroville, Washington (base gage) 
Similkameen River near Nighthawk, Washington 

B. Compliance with the lake levels specified in the Orders of Approval is measured at the 
station “Osoyoos Lake near Oroville,” where elevations are expressed in terms of the U.S. 
National Geodetic Vertical Datum of 1929 (NGVD 1929). 

C. Osoyoos Lake (USGS station no. 12439000) 
 
Maximum instantaneous elevation  914.89 ft (278.86 m) – June 2 
Minimum instantaneous elevation  909.46 ft (277.20 m) – Dec 29  
Maximum daily mean elevation  914.87 ft (278.85 m) – June 2 
Minimum daily mean elevation  909.49 ft (277.21 m) – Dec 27 (also on Dec 28 and 
29) 

 Lake elevation at time of peak flow   914.66 ft (278.79 m) – June 4  
for Okanogan River at Oroville 

D. Okanogan River at Oroville (USGS station no. 12439500) 
 
Maximum instantaneous discharge  4,240 cfs (120 cms) – June 4 
Minimum instantaneous discharge  227 cfs (6.4 cms) – March 2 (also on March 3) 
Maximum daily mean discharge  4,150 cfs (117 cms) – June 4 
Minimum daily mean discharge  228 cfs (6.5 cms)  – March 3 
Annual mean discharge   1,222 cfs (34.6 cms) 
 
The annual mean discharge was 179 percent of the 75-year average of 684 cfs (19.4 
cms). 

E. Similkameen River near Nighthawk (USGS station no. 12442500) 
 
Maximum instantaneous discharge  19,500 cfs (552 cms) – May 25 
Minimum instantaneous discharge  250 cfs (7.1 cms) – Sept 14 (+ Sept 15, 16 & 17) 
Maximum daily mean discharge  18,700 cfs (529 cms) – June 1 
Minimum daily mean discharge  251 cfs (7.1 cms) – Sept 15 (+ Sept 16) 
Annual mean discharge  2,433 cfs (68.9 cms) 
 
The annual mean discharge was 105 percent of the 89-year average of 2,307 cfs (65.3 
cms). 

High Similkameen River discharges created variable backwater at the Okanogan River at 
Oroville gaging station from May 5 until June 26. 
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