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International Osoyoos Lake Board of Control 

 

2019 Annual Report to the 

International Joint Commission 

EXCECUTIVE SUMMARY 
 
This report documents the activities of the International Osoyoos Lake Board of Control 
(IOLBC or Board), hydrologic and climatic conditions of the Okanagan/Okanogan and 
Similkameen basins, and compliance of the Applicant to the International Joint Commission 
(IJC or Commission) Orders of Approval for Osoyoos Lake during 2019. The Board, comprised 
of ten members with equal representation from Canada and the U.S., was established on 
September 12, 1946, by the IJC to carry out the provisions of the Commission's Order of 
Approval. In 2019, 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. 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 
(WADOE). 
 
During 2019, the Board held quarterly teleconferences, hosted annual Board and Public 
meetings, and briefed IJC Commissioners during semi-annual meetings to fulfill its mandate 
from the IJC to oversee the IJC Orders for Osoyoos Lake. The Board also oversaw several 
special projects including the installation of a webcam at Zosel Dam, the distribution of the 
documentary film titled “A River Film,” the construction of high-water monuments in Canada 
and the U.S., and the development of a proposal to fund a hydrologic model of the 
Similkameen Basin to plan for the effects of projected climatic changes on the IJC Orders of 
Osoyoos Lake. In 2019, the Board also responded to a request from the Applicant to operate 
under an expanded range of water levels under Condition 10 of the IJC Orders in response to 
near-drought conditions. 
 
Low precipitation during the 2018-2019 winter resulted in low snowpack within the 
Similkameen and Okanagan/Okanogan basins. Drought criteria defined by Condition 8 of the 
IJC Orders were met for Similkameen River flow volume but were not for the level of or net 
inflow volume to Okanagan Lake; therefore, the Board did not make a drought declaration 
under Condition 8 in 2019. In response to concerns about meeting instream flows for fish and 
irrigation in Washington State, WADOE requested a Condition 10 variance to operate under 
the Condition 8 drought rule curve until September 30. The Board recommended approval of 
WADOE’s request to the IJC Commissioners who approved it in early June. In September, 
WADOE requested, and was granted, an extension of the Condition 10 variance to allow for 
additional flexibility in ramping down to winter lake level. The Board supported a proposal by 
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WADOE to release additional water stored in Osoyoos Lake due to the Condition 10 variance 
to mobilize spawning gravels downstream of Zosel Dam. 
 
The Applicant remained in compliance of lake levels mandated by the Orders of Approval 
except for three periods of exceedance in July and August of up to 0.09 feet. These 
exceedances resulted from storm runoff to Osoyoos Lake. The Applicant returned the level of 
the lake back to compliance within several days for two of these events but remained out of 
compliance for a 20-day period in August before returning lake levels to within the rule curve. 
The Board sent the Applicant a letter detailing these exceedances and requested that the 
Applicant make every effort to return lake levels to allowable levels more promptly in the 
future. 

LIST OF ACRONYMS 
 
IJC  International Joint Commission 
IOLBC  International Osoyoos Lake Board of Control 
OBWB  Okanagan Basin Water Board 
USGS  U.S. Geological Survey 
ECCC  Environment and Climate Change Canada 
USACE  US Army Corps of Engineers 
WADOE Washington State Department of Ecology 
BCFLNRORD BC Ministry of Forest, Lands and Natural Resource Operations and Rural 

Development 
OTID  Oroville-Tonasket Irrigation District 
 

LOCATION OF OSOYOOS LAKE 

Osoyoos Lake is a 10-mile (16-km) long by 1-mile (1.6-km) wide lake that spans the 
international boundary between Canada and the United States in southcentral British 
Columbia and northcentral Washington state (Figure 1). The Okanagan River flows into 
Osoyoos Lake north of Osoyoos, BC, and is largely regulated by Okanagan Lake Dam 
operations. During normal hydrologic conditions, outflow from Osoyoos Lake into the 
Okanogan River is controlled by the operation of Zosel Dam about 1.6 mi (2.6 km) 
downstream from the outlet of Osoyoos Lake. During periods of high runoff, the Similkameen 
River may cause backwater of the Okanogan River at which point the stage of the 
Similkameen River controls outflow from Osoyoos Lake. The Similkameen River’s watershed is 
mostly within Canada, but two of its headwaters tributaries, the Pasayten and Ashnola Rivers, 
originate in the United States. 
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Figure 1 - Location of Zosel Dam, and the Okanagan/Okanogan and Similkameen 
watersheds. 

 



 

4 

 

ORDERS OF APPROVAL 

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. These criteria 
are summarized within the rule curve presented in Figure 2. 

The gray area in Figure 2 shows the authorized range of normal operating elevations: an 
upper range of 911.5 ft (277.8 m) on January 1; 911.5 ft (277.8 m) on March 1; 912 ft 
(278.0 m) on May 1; 912 ft (278.0 m) on September 15; 911.5 ft (277.8 m) on November 1 
and 911.5 ft (277.8 m) on December 31; 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 January 1; 909.0 
ft (277.0 m) on March 31; 910.0 ft (277.4 m) on April 1; 911 ft (277.7 m) on June 1; 911 ft 
(277.7 m) on September 15; 910.0 ft (277.4 m) on October 31; 909.0 ft (277.0 m) on 
November 1 and 909.0 ft (277.0 m) on December 31. Elevation limits are linearly interpolated 
between dates.  

The area between the red dashed lines in Figure 2 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, or such as in 2019, when a Condition 10 variance is 
approved. During such conditions, the elevation of Osoyoos Lake may be raised to 912.5 ft 
(278.1 m) from April 1 to September 15, after which the lake level shall be decreased to 
reach an elevation of 911.5 ft (277.8 m) by November 1. 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 April 1; 910.5 ft (277.5 m) on June 1; 910.5 ft (277.5 m) on September 15; 
and 910.0 ft (277.4 m) on October 31. 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.  

 
 
Figure 2 – 2013 Osoyoos Lake Supplementary Order of Approval rule curve. 
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BOARD MEMBERSHIP 

In 2019, the number of Board members remained the same at a total of ten members with 
equal representation from Canada and the U.S. (Figure 3).  There were two changes in the 
Board’s membership in 2019; U.S. section Member Ford Waterstrat resigned in June, resulting 
in the nomination and appointment of Arnie Marchaud in November. Second, the term of 
Canadian section Chair, Bruno Tassone ended in October following the IJC Ottawa semi-
annual appearances. He was succeeded by Dave Hutchinson who was nominated by ECCC and 
approved by the IJC Commissioners. 
 
Canadian Section 
 
Dave Hutchinson (Chair) 
Environment and Climate Change Canada 
National Hydrological Services  
 
Ted White (Member) 
B.C. Ministry of Forests, Lands, Natural 
Resource Operations & Rural Development 
 
Brian Symonds (Member) 
B.C. Ministry of Forests, Lands, Natural 
Resource Operations & Rural Development 
(retired) 
 
Anna Warwick Sears (Member) 
Okanagan Basin Water Board 
 
Sue McKortoff (Member) 
Mayor of Osoyoos 
 
Martin Suchy (Secretary) 
Environment & Climate Change Canada 
National Hydrological Services 
 
 

U.S. Section 
 
Cindi Barton (Chair) 
U.S. Geological Survey 
Washington Water Science Center 
 
Col. Mark Geraldi (Member) 
U.S. Army Corps of Engineers 
 
John Arterburn (Member) 
Confederate Tribes of the Colville 
Reservation 
 
Kris Kauffman (Member) 
Water Resource Engineer 
 
Arnie Marchaud 
Private citizen 
    
Andrew Gendaszek (Secretary) 
U.S. Geological Survey 
Washington Water Science Center 
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Figure 3 – Board members, IJC Commissioner and staff, Global Affairs Canada and U.S. 
Department of State staff, and Applicant representative near the Penticton Dam, part of the 
Okanagan Lake Regulation System in Penticton BC, September 18, 2019. From left to right: 
Doug Walker (U.S. Department of State), Martin Suchy (Board Secretary, Canada), Kevin 
Shaffer (representative of Col. Mark Geraldi, Board Member, U.S. Section, USACE), Caron 
DeMars (International Joint Commission, U.S. Section), Bruno Tassone (Board Co-Chair, 
Canada), Andrew Gendaszek (Board Secretary, U.S.), Ted White (Board member, Canada), 
Wayne Jenkinson (IJC Canadian Engineering Advisor), Felicia Minotti (Global Affairs Canada), 
Mark Colosimo (IJC U.S. Engineering Advisor), Paul Allen (International Joint Commission, 
Canadian Section), Cindi Barton (Board Co-Chair, U.S.), Brian Symonds (Board member, 
Canada), Adam Greeley (International Joint Commission, U.S Section), Anna Warwick Sears 
(Board member, Canada), Lance Yohe (IJC U.S. Section Commissioner), Dave Hutchinson 
(guest attendee – ECCC). 

BOARD ACTIVITIES 

Board Quarterly Calls 

In 2019, the Board continued holding quarterly conference calls in March, June, September 
and December (as initiated in 2015). Agenda items included discussion of current hydrologic 
conditions, tracking work plan progress, and preparing for upcoming meetings. Summaries of 
these calls are posted on the Board’s public website (https://ijc.org/en/olbc/library/minutes). 

Annual Board Meeting 

The Board held its annual meeting on September 17, 2019, at the Oroville Port of 
Entry/Osoyoos Border Facility, which included presentations and discussions of the history of 
the IJC Orders of Approval for Osoyoos Lake, implementation of the Orders in 2019, updates 
on special projects, and development of the 2020 – 2021 Board workplan. Bruno Tassone 
(Canadian Co-Chair) presented an overview of the Board and the IJC Orders of Approval for 
Osoyoos Lake. Hydrologic conditions during 2019 for Osoyoos Lake and the 
Okanagan/Okanogan were presented by Brian Symonds (Canadian Board member), 2019 
Okanagan System operations were presented by Shaun Reimer (BCFLNRORD – Water 
Resources Engineer, Penticton, BC), and 2019 Zosel Dam operations were presented by Al 
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Josephy (Washington State Department of Ecology, Lacey, WA). The Board discussed a 
request from the Applicant (WADOE) to extend the Condition 10 variance until November 1 
and a proposal by the Applicant to release water in September to flush fine-grained sediment 
from spawning gravels in the Okanogan River downstream of Zosel Dam. David Campbell (BC 
River Forecast Center) presented Okanagan Lake inflow and level forecasting. The Board 
discussed several new and ongoing special projects including installation of high-water 
monuments in Osoyoos and Oroville, distribution of the documentary film “A River Film” and 
the production of several short vignettes, the status of an operational model of Zosel Dam 
developed by the USACE, and the development of a proposal by the Board to fund a 
hydrologic model of the Similkameen Basin. Update of the 2020-2021 workplan was 
rescheduled to an October conference call. 

Annual Public Meeting 

The public meeting of the Board was held September 17, 2019, at the Sonora Centre in 
Osoyoos, BC. Bruno Tassone (Canadian Co-Chair) presented an overview of the Board and 
the IJC Orders of Approval for Osoyoos Lake and discussed allowable lake levels under the 
rule curve established under the 2013 Supplementary Orders of Approval. He described the 
system of dams regulating the Okanagan Basin, including Zosel Dam, which controls the level 
of Osoyoos Lake and is operated by the Washington State Department of Ecology. Brian 
Symonds (Canadian Board member), provided a brief overview of the hydrology of Osoyoos 
Lake, the Okanagan/Okanogan River, and the Similkameen River during 2019. Al Josephy 
(Washington State Department of Ecology) presented a plan to release water in September 
that was stored in Osoyoos Lake because of the Condition 10 variance. The objective is to 
flush fine-sediment from gravels used by spawning steelhead and Chinook salmon in the 
Okanogan River downstream of Zosel Dam. 

Board Secretary Martin Suchy (Canadian section) presented on several Board projects that 
have been completed or are in process. The board subsequently responded to comments and 
questions from the public. Questions were related to elevated lake levels during drought 
conditions, the desire for a new water science forum, and the potential of a flood control 
structure on the Similkameen River. 

Board Field Tour 

The Board toured the Okanogan River Valley from Okanagan Lake Dam in Penticton to 
Oroville on the morning of September 18, 2019.  The field trip was led by Canadian section 
Secretary Martin Suchy. The trip started at the newly installed Osoyoos Lake High Water 
Monument located near the Osoyoos Memorial Fountain at the Hwy 3 Osoyoos Lake bridge. 
The tour then proceeded to Penticton where Shaun Reimer (BCFLNRORD) discussed 
Okanagan Lake Dam operations and its significance to the overall Okanagan Basin water 
management system. This was followed by a view-point stop of a natural reach of the 
Okanagan River where Bryan Symonds (Board member, Canadian section) discussed fish 
migration, salmon habitat, and international sockeye salmon recovery efforts. The next stop 
was at the Water Survey of Canada (WSC) hydrometric station on the Okanagan River near 
Oliver. At this station, located at a channelized reach, WSC hydrometric technicians discussed 
gauging operations and explained the significance of the station to the Okanagan Lake 
Regulation System and Zosel Dam operations. The last stop was scheduled to be at Zosel 
Dam itself, but muddy road conditions prevented access to the dam and the last stop was 
changed to Veterans Memorial Park in Oroville where the group viewed the proposed location 
of the U.S. High Water Monument and the outlet of Osoyoos Lake. 



 

4 

 

Board Appearances at IJC Semi-Annual Meetings 

The Board presented progress reports during the fall semi-annual IJC meeting on October 22 
in Ottawa, ON, while the spring Washington, DC, meeting was cancelled due to lack of a 
quorum of Commissioners.  The fall meeting was attended in person by the Canadian and 
U.S. section Co-chairs Bruno Tassone and Cindi Barton, respectively, and was supported in 
person by the Canadian Board Secretary. Other Board members, and the U.S. Board 
Secretary attended the presentations remotely (via videoconference). Participants in the 
October meeting also took part in an IJC workshop on communications.  

Public Communications 

The Board posted news releases on its website to keep the public and news media informed of 
Board activities. The first news release on July 24, 2019, updated the public about the dry 
conditions in the Okanagan/Okanogan basin and the expanded range of allowable lake levels 
granted by the Condition 10 variance approved by the IJC on June 7, 2019. The second news 
release on September 4, 2019, informed the public about the Board Public Meeting.  

Special Projects 

The IJC funded installation of a webcam at Zosel Dam in the spring of 2018 to provide real-
time observation of flow conditions. Webcam installation was delayed until the spring of 2019 
to address U.S. Department of Interior security considerations. Live images updated hourly 
are available at the USGS website for the Osoyoos Lake Gage (USGS Station ID 121439000), 
which is linked to from the Board website. 

The Board submitted a proposal in 2017 to fund the construction of two high-water mark 
monuments in lakeshore parks on the Canadian and U.S. side. These high-water monuments 
documented the elevation of Osoyoos Lake during the floods of 1894, 1972, 1974, and 1997. 
Monument design was postponed to include the 2018 high-water mark (fourth highest on 
record) and the inclusion of 1929-1965 lake elevation records as part of the historical range. 
The Osoyoos monument was installed in March 2019, while the U.S. monument installation is 
being coordinated between the USGS and the Town of Oroville. 

IJC’s International Watershed Initiative (IWI) program funded distribution of the documentary 
film “A River Film.” Since its premier at the 2017 Board public meeting, the film continues to 
be screened at film festivals, most recently at the Santa Fe Film Festival in fall 2019. 

The Osoyoos Lake Board of Control is developing a multi-year, multi-phase project to analyze 
the vulnerability of Osoyoos Lake and the relevant IJC Orders of Approval to a projected shift 
in the climate and hydrology of the Okanagan/Okanogan and Similkameen Basins. The first 
phase of this project, which is set to begin in March 2020 following the awarding of the first 
contract, is to develop a hydrologic model that estimates historic and future runoff from the 
Similkameen Basin. The deliverables from the first phase of the project include the 
Similkameen Basin hydrologic model and an interim report detailing the model and an 
analysis of changes in the frequency of meeting the Similkameen drought criterion.  

The second phase of the project, to be funded by a future proposal, is to integrate output 
from the Similkameen Basin hydrologic model with hydrologic and hydraulic models of the 
Okanagan Basin to estimate the distribution of future levels of Osoyoos Lake. Output from the 
Okanagan Basin hydrologic model will allow the board to analyze the Okanagan Basin drought 
criteria. The Board will then evaluate the distribution of projected lake levels to evaluate the 
function of the rule curve, drought criteria, and other parts of the IJC Orders of Approval for 
Osoyoos Lake function during projected climate change.  
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2019 HYDROLOGIC CONDITIONS 

Drought Criteria 

Condition 8 of the Commission's Supplementary Orders 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 under the drought rule curve 
specified within Condition 8 that allows a wider range from April through October as compared 
to non-drought years (Figure 2). In early spring 2019, the forecasted hydrologic conditions 
satisfying the drought criteria within the IJC Order were not fully met. As the spring freshet 
progressed, the hydrologic conditions confirmed that the criteria for drought declaration would 
not be achieved. Although a drought declaration was not made under the Condition 8 criteria, 
the Applicant (WADOE) requested a variance under Condition 10 of the Orders to operate 
under the expanded range of water levels specified by the drought rule curve. The Board 
recommended approval of this Condition 10 variance, which the IJC approved on June 7, 
2019.  

Condition 10 Variance 

The Board closely monitored actual and forecasted hydrologic and climatic conditions within 
the Similkameen and Okanagan/Okanogan basins during 2019 to determine if Condition 8 
drought criteria were met. The Board discussed Condition 8 drought criteria during two special 
conference calls in early April and early May after forecasted hydrologic information for the 
Similkameen River and Okanagan Lake was made available by U.S. and Canadian authorities. 
Condition 8 drought criteria for the Similkameen River were met, but were not met for 
Okanagan Lake; therefore, the drought rule curve outlined in Condition 8 was not adopted in 
2019. In response to the Board’s non-declaration of drought under Condition 8 and ongoing 
concerns about meeting instream flow requirements for fish in the Okanogan River and 
irrigation needs in Washington, the Applicant (WADOE) requested a variance under Condition 
10 on May 30, 2019, to operate under the expanded drought rule curve outlined under 
Condition 8 until September 30, 2019. The Board considered the Applicant’s request and 
recommended its approval to the IJC Commissioners who approved it on June 7, 2019. On 
September 11, 2019, the Applicant requested an extension of the request to November 1, 
2019, when the drought and non-drought rule curves coincide. The Applicant requested this 
extension to allow for additional flexibility the ramping down of lake levels, which had 
remained elevated above the standard rule curve throughout most of the summer, to winter 
lake levels. The Board recommended approval of this extension, which the IJC Commissioners 
subsequently approved.  

 

 

 

 

 

 



 

6 

 

Table 1 – Summary of drought criteria and forecast and actual values in 2019. 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 

2019 Value 
forecasted in  
(a) Early April 
(b) Early May  

Drought 
criterion 

met? 

 
Actual 
2019 

value I 

Condition 8(–) - 
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) 793,820 ac-ft 
 

(b) 785,450 act-ft 

(a) Yes 
 

 
(b) Yes 

 
(c) Yes 

 

831,285 
ac-ft 

Condition 8(b –) - 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) 307,263 ac-ft 
 

(b) 345,536 ac-ft 

 
(a) No 

 
 

(b) No 
 

(c) No 

 

206,591 
ac-ft 

Condition 8(b i–) - 
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) 1,123.32 ft 
 
(b) 1,123.69 ft 

 
(a) No 

 
 

(b) No 
 

(c) No 

1,122.60 
ft 

Snowpack and Precipitation 

Snowpack in the Similkameen and Okanagan basins, as measured at the Blackwall Peak and 
Mission Creek snow stations, respectively, was close to or below average during early the 
early 2018-2019 winter (November – December). By the end of January, snowpack at both 
snow stations was about 25th percentile of the historical snowpack for that date (Figure 4). 
This trend continued for the remainder of the season resulting in zero snowpack at each of 
these stations by the beginning of June, more than 2 weeks ahead of the historical mean. 
Snowpack in the Similkameen and Okanagan basins were near normal in early winter like the 
rest of British Columbia, but decreased relative to the rest of the province for the remainder 
of 2019 (Figure 5).  
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Figure 4 – Mountain snowpack conditions for 1) Blackwell Peak, 2) Mission Creek, 
located in the Similkameen and Okanagan/Okanogan River Basins, respectively. (BC 
River Forecast Center, 2019). 
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Figure 5 – Monthly Basin Snow Water Index, indicated conditions as a percent of 
normal. For the period January to June 2019 (Province of British Columbia, River 
Forecast Centre, 2019). 

Precipitation in the Similkameen and Okanagan basins was less than 70 percent of normal 
between from January through June 2019 (Figure 6). Lower than normal precipitation 
contributed to low runoff during the spring freshet from snowmelt as well as low runoff from 
spring rainfall within the Similkameen and Okanagan/Okanogan basins. Low forecasted runoff 
prompted the State of Washington to declare a drought in Okanagan County and adjacent 
counties in the Columbia River basin in spring 2019. July was slightly wetter than the 
preceding months with enough runoff from several rainfall events to temporarily raise the 
level of Osoyoos Lake. September was unusually wet within both the Similkameen and 
Okanagan/Okanogan basins. 
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Figure 6 – Monthly Precipitation in the general area of the Okanagan/Okanogan and 
Similkameen River Basins (area inside black oval outline) and the Columbia River 
and US Pacific Coastal Basins for January to September 2019. 
NOAA, https://www.nwrfc.noaa.gov/water_supply/wy_summary/wy_summary.php?date=10/01/2019&tab=1 

Okanagan Lake Inflow, Okanagan Lake Level, and Okanagan River Discharge 

In contrast to 2018 when near-record snowpack accumulated within the Okanagan Basin, 
runoff into Okanagan Lake was relatively low in 2019. Cumulative net inflow to Okanagan 
Lake during 2019 (Figure 7) peaked on July 31 at 206,591 acre-ft (255 million m3), compared 
to 626,900 acre-ft (930 million m3) in 2018. In order to hold Okanagan Lake within a range of 
seasonal operational targets dependent on inflow forecasts, conservation flows out of 
Okanagan Lake were adopted in May in anticipation of low runoff during the 2019 freshet, 
which resulted in lower than average discharge in the Okanagan River at Oliver from May 
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through October (Figure 8). The combination of low runoff into Okanagan Lake and lower than 
average conservation outflow from Okanagan Lake resulted in a peak Okanagan Lake level of  
1,122.6 feet (342.18 m), which was 1 foot (30 cm) less than the operational target for peak 
lake level of 1123.6 feet (342.48 m) (Figure 9).  

 

 

Figure 7 – Historical monthly mean (1974-2018) and 2019 monthly net inflow to 
Okanagan Lake. 
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Figure 8 - Okanagan River near Oliver, British Columbia. Historical daily mean 
(1944-2018) and 2019 daily mean discharge (Environment and Climate Change 
Canada, 2020). 

 

 
 
Figure 9 – Okanagan Lake at Kelowna. Historical Daily Mean (1944-2018) and 2019 
Okanagan Lake daily mean water-surface levels (Environment and Climate Change 
Canada, 2020), and Condition 8bii Drought Criteria. 
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Okanogan River Discharge and Similkameen River Discharge  

Mean daily discharge of the Okanogan at Oroville (downstream from Zosel Dam) ranged from 
a minimum of 127 cfs (3.6 cms) on February 4 to 902 cfs (25.5 cms) on September 21 
(Figure 10). The minimum discharge recorded on February 4 resulted from the development 
of an ice jam created the accumulation of ice flows at the southern end of the lake during a 
period of sub-freezing temperatures and strong northerly winds (Figure 11). The ice jam 
reduced conveyance capacity of the Okanogan River and also caused a concomitant increase 
in the level of Osoyoos Lake. Maximum discharge during 2019 occurred during a planned 
flushing flow intended to mobilize fine-grained sediment from spawning gravels within the 
Okanogan River downstream of Zosel. The maximum instantaneous discharge of the 
Okanogan River at Oroville during 2019 also occurred in association with this flushing flow on 
September 21 at from 10:00 – 15:30 PDT. Discharge during this time was 1,200 cfs (33.9 
cms) with a corresponding Osoyoos Lake elevation of 912.14 – 912.08 ft (278.02 - 278.00 
m).  

Mean daily discharge of the Similkameen River near Nighthawk ranged from a minimum of 
184 cfs (5.2 cms) on February 5 to 10,500 cfs (297.3 cms) on May 18 (Figure 12). The 
maximum instantaneous discharge of the Similkameen River (11,000 cfs; 311.5 cms) also 
occurred on May 18 between 04:30 and 09:45 PDT during the spring freshet. This discharge 
was not high enough to create backwater of the Okanogan at Oroville and therefore Zosel 
Dam operations controlled outflow from Osoyoos Lake during all of 2019. The annual mean 
discharge of the Similkameen River was 1,817 cfs (51.5 cms) in 2019, which was 70 percent 
of the 90-year (1929-2018) average of 2,317 cfs (65.6 cms). From 1929 through 2018, there 
were 23 years when the annual mean flow was less than 2,317 cfs (65.6 cms). The smallest 
annual mean flow of record occurred in 2001, when it was 1,030 cfs (29.2 cms).  

 

 

Figure 10 – Okanogan River at Oroville, Washington. Historical daily mean (1943-
2018) and 2019 daily mean discharge (US Geological Survey, 2020). 
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Figure 11 – Photograph of ice jam formation at the outlet of Osoyoos Lake at 
Veterans Memorial Park (Oroville, Washington) on February 5, 2019. 

 

 

Figure 12 – Similkameen River at Nighthawk, Washington. Maximum, Historical 
Mean, Minimum, and 2019 streamflow discharge (US Geological Survey, 2020). 
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2019 OSOYOOS LAKE LEVEL AND ORDER COMPLIANCE 

In normal years, Osoyoos Lake levels may fluctuate in accordance with criteria specified in the 
Condition 7 of IJC’s Supplementary Order of Approval. Although Condition 8 drought criteria 
were not met, the Applicant requested a Condition 10 variance to operate under the expanded 
Condition 8 drought rule curve during 2019 to maintain instream flows for fish and irrigation 
within Washington. The Board recommended approval of this variance to the IJC 
Commissioners who approved it on June 7, 2019. Figure 13 shows the range of allowable lake 
levels in 2019, which includes the gray shaded area from January 1 to June 6, the area 
between the red dashed lines from June 7 to October 31, and the gray shaded area from 
November 1 to December 31. Mean daily lake levels measured at the USGS Station no. 
12439000 (Osoyoos Lake at Oroville) are plotted in blue. 

The Applicant maintained compliance within the rule curve throughout 2019 except for three 
periods during July and August: July 6 – July 7, July 23 – July 28, and August 8 – August 28. 
These exceedances mostly resulted from inflow to Osoyoos Lake from storm runoff and the 
maximum daily mean exceedance was 0.09 ft (3 cm; August 11 and 12). However, the 
maximum allowable level was exceeded for a period of 20 days between August 8 and 28. 
The Board wrote to the Applicant on October 10 about these exceedances and requested that 
WADOE make every effort to return to allowable lake levels more promptly in the future. 

 

Figure 13 – 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 for 2019. 
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2019 Minimum and Maximum Lake Levels 

During 2019, the maximum instantaneous Osoyoos Lake elevation was 912.63 ft (278.17 m), 
which occurred at 18:00 PDT on August 13. The maximum daily mean elevation occurred 
August 11 and 12 (Figure 13) and was 912.59 ft (278.16 m). The minimum instantaneous 
elevation was 909.59 ft (277.25 m), which occurred at 21:30 PST on January 8. The 
minimum daily mean elevation was 909.63 ft (277.26 m), which occurred on January 8. 

2019 Backwater Conditions 

Inflows into Osoyoos Lake from the Okanagan River, combined with high flows in the 
Similkameen River (at the confluence with Okanogan River) during freshet may result in a 
stop or reversal of flow across Zosel Dam, and limit the discharge of Osoyoos Lake water 
under certain conditions. Due to a limited snowpack in 2019, the Similkameen backwater 
effect was negligible in 2019. 

2019 Okanogan River Flow Capacity 

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. Discharge of the Okanogan 
River as measured at the USGS gage at Oroville downstream of Zosel Dam (USGS station no. 
12439500) did not reach 2,500 cfs (70.8 cms) in 2019; maximum daily mean discharge 
measured at this location was 902 cfs (25.5 cms) on September 21, 2019. As a result, the 
flow capacity of the Okanogan River was not able to be confirmed in 2019, but was confirmed 
in 2018. 
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APPENDIX: OSOYOOS LAKE LEVELS, INFLOWS, AND OUTFLOWS IN 2019 

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  912.63 ft (278.17 m) – Aug 13 18:00 
Minimum instantaneous elevation  909.61 ft (277.25 m) – Jan 8 21:30 
Maximum daily mean elevation  912.59 ft (278.16 m) – Aug 11 and 12 
Minimum daily mean elevation  909.63 ft (277.26 m) – Jan 8 

 Lake elevation at time of peak daily   912.09 ft (278.01 m) – Sep 21  
mean flow for Okanogan River at Oroville 

D. Okanogan River at Oroville (USGS station no. 12439500) 
 
Maximum instantaneous discharge  1,200 cfs (33.9 cms) – Sep 21 10:00 – 15:30 
Minimum instantaneous discharge  107 cfs (3.0 cms) – Feb 4 00:00 – 00:30 
Maximum daily mean discharge  902 cfs (25.5 cms) – Sep 21 
Minimum daily mean discharge  127 cfs (3.6 cms)  – Feb 4 
Annual mean discharge   440 cfs (12.5 cms) 
 
The annual mean discharge was 64 percent of the 78-year average of 688 cfs (19.5 cms). 

E. Similkameen River near Nighthawk (USGS station no. 12442500) 
 
Maximum instantaneous discharge  11,000 cfs (311.5 cms) – May 18 04:30 – 09:45 
Minimum instantaneous discharge  176 cfs (5.0 cms) – Feb 5 12:00 to 12:30 Maximum 
daily mean discharge  10,500 cfs (297.3 cms) – May 18 
Minimum daily mean discharge  184 cfs (5.2 cms) – Feb 5 
Annual mean discharge  1,817 cfs (51.5 cms) 
 
The annual mean discharge was 70 percent of the 90-year (1929-2018) average of 2,317 cfs (65.6 
cms). Because of below-normal Similkameen River discharges, there was no backwater at the 
Okanogan River at Oroville gaging station in 2019. 

F. Okanagan River at Oliver (ECCC station no. 08NM085) 
 
Maximum instantaneous discharge  776.9 cfs (22.0 cms) – May 17 17:30 – 19:35 
Minimum instantaneous discharge  271.2 cfs (7.68 cms) – Jun 18 10:20 to 11:45 Maximum 
daily mean discharge  736.0 cfs (20.84 cms) – May 17 
Minimum daily mean discharge  282.5 cfs (8.0 cms) – Jun 18 
Annual mean discharge  462.6 cfs (13.1 cms) 


