
Drought Management Workshop 
 
 

 
13 August 2015 

12:30pm – 5:00pm 

2015: Okanagan Water Supply 



Host Nelson Jatel 
 

Special guest: Honourable Steven Thomson, Minister FLNRO 
 

OKANAGAN WATERSHED 
• Okanagan Basin Water Board [Anna Warwick Sears]                Context 

 

BC Government 
• BC Drought Plan [Valerie Cameron]     Drought status 
• Okanagan regional drought response plan [Ray Campton]  
• Okanagan River & Upper reservoirs [Shaun Reimer]                  Flow & storage 
• Osoyoos Lake Levels - IJC [Brian Symonds]        Osoyoos Lake 

 

Water Management technical experts 
• Okanagan International Fishery [Peter Waardenburg/Richard Bussanich] 
• Okanagan agriculture panel [Hans Buchler, Lee Hesketh] 
• Okanagan utilities panel [Mitch Moroziuk, Kevin Van Vliet, Renee Clark] 
• Best practices – City of Vancouver [Jennifer Bailey, Amanda McCuaig] 

 

Okanagan Basin Water Board [Anna Warwick Sears]                          Concluding remarks  
           and thank you 

2015 Okanagan Drought Workshop: August 13th  
(Week 33) 

 
Presentation team 



2015 Okanagan Drought Workshop 



Valerie Z Cameron
BC Ministry of Forests, Lands and Natural Resource 

Operations

Okanagan Basin Drought Response Workshop
Kelowna

August 13, 2015



BC Drought Response Plan
 Plan is guiding provincial response for Drought 2015

 Outlines procedure for setting drought levels 1‐4
 Describes roles and responsibilities for agencies, and 
communication protocols

 Establishes strategic, technical and regional drought 
working groups that are responsible for delivering 
drought actions

 Outlines a series of actions to be undertaken by agencies 
and local governments at each drought level

 MFLNRO is the lead for provincial drought response



Drought Levels as of Aug 7, 2015



Provincial Actions to Date
 Strategic, technical and regional working groups 
formed & active 

 Monitoring of streamflow and ecosystem conditions, 
economic and social impacts 

 Community and industry liaison and partnerships
 Angling closures on some streams



Provincial Actions to Date
 Communications – internal and external.  Info 
bulletins, news releases on drought levels and angling 
closures.

 Some regulation of water use under Water Act and 
Fish Protection Act.

 Planning for deteriorating conditions, emergency 
response.



Potential Impacts of Deteriorating 
Drought
 Ecosystem impacts – fish mortalities, wildlife stress
 Social impacts – potential loss of community water 
supplies, lack of water for fire fighting, food supply 
impacts

 Economic impacts – water shortages will affect 
productivity, provincial revenue, employment, 
particularly in agriculture, hydropower, industrial 
users (i.e. pulp mill closures)



Concluding Remarks
 Drought is expected to get worse and could reach 
unprecedented levels.

 There could be significant impacts on society, the 
environment, and economy.

 Provincial and other actions may need to escalate.
 Water conservation makes a difference –it’s everyone’s 
responsibility.

 We’re all in this together.
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Okanagan Lake Regulation System (OLRS) 
Operations 

 
Shaun Reimer, P.Eng. 

Public Safety & Protection 
Ministry of Forest, Lands and   
Natural Resource Operations 

Penticton 



History 
A Joint Board of Engineers: 
• Appointed in 1943 to report out after a major 1942 flood; 
• Recommended the construction of dams, vertical drop structures, and river 

channelization, as well as the establishment of operating ranges;  
Recommendations were implemented after a “Memorandum of Agreement” was 
signed in 1950 between the Federal and Provincial governments; 
 In 1976, the Okanagan Basin Implementation Agreement was signed by the 

Federal and Provincial Governments; 
It set out seasonal targets for main stem lake elevations and river flows.  These 

targets take into account: 
• Anticipated flood and prolonged drought conditions; 
• Water requirements for Sockeye and Kokanee 

Under this agreement, the Province became the operators of the Okanagan Flood 
Control System. 

 



Range of Flows and Lake Levels 
Okanagan Lake operational range:1.15 m 

• 341.34 m to 342.48 m geodetic; 
• Under prolonged drought conditions (successive years <247 Million m3), lake 

may be drawn down to 340.4 m; 
Average inflow into Okanagan Lake: 530 Million m3 (1.5 m on lake); 
 
Okanagan River Design Flows range from 60 m3/s in Penticton to 96 m3/s south of Oliver; 
Net difference of  40 m3/s (inflow - outflow) on Okanagan Lake = 1 cm/day. 
Seasonal constraints include maximum flow of 28.3 m3/s in Okanagan River at Oliver until 
Sockeye eggs hatch and emerge from gravel; 

This constraint overridden for large snowpacks; 
Tributary flow downstream of Penticton means that this flow may be much less out of 
Okanagan Lake Dam. 



• Computer Model used for decision making support; 
• Forecasts Okanagan Lake and River levels based on inflow forecasts from River 

Forecast Centre (Victoria) and a release schedule from Okanagan Lake Dam; 
• Uses peak spawning dates and temperature data to inform the water manager of 

fish hatching and emergence; 
• Target levels conform to those developed for the Okanagan Basin Implementation 

Agreement. 

 

Fish Water Management Tool 



2015 
• Warm winter and early snowmelt meant that Lake was higher than target values for 

much of spring; 
• 2015 Peak Net inflow to Okanagan Lake approximately 460 Million m3 (1.33m); 
• Dry summer with warm lake temperatures adding to high evaporation; 
• Expect to be 15 to 20 centimetres lower than September target elevations. 

 



Mission Creek Automated Snow 
Pillow 



 
 United States Section 

Cynthia Barton, Chair 
U.S. Geological Survey 

Col. John Buck 
U.S. Army Corps of Engineers 

Kris Kauffman 
Water Resources Engineer 

Osoyoos Lake Board of Control 
Canadian Section 
Bruno Tassone, Chair 

Environment Canada (retired) 
Glen Davidson 

B.C. Ministry of FLNRO 
Brian Symonds 

B.C. Ministry of FLNRO (retired) 
 
 

 

                                                                Secretariat 
       Gwyn Graham      Marijke van Heeswijk 
             Environment Canada           U.S. Geological Survey  



Okanagan/Okanogan 
&  

Similkameen River 
Watersheds 

Similkameen R. Okanagan R. 

Columbia R. 

Okanogan R. 

Columbia R. 

Osoyoos Lake 

Okanagan Lake Dam 



IJC and Int’l Osoyoos Lake Board of Control 

• IJC issued Orders of Approval 
for managing Osoyoos Lake 
levels  
(1946, 1978, 1982, 1985, 2013) 

• Lake levels are generally 
regulated by Zosel Dam 

 

 

 
Current Zosel Dam, constructed in 1987 
near site of original dam (constructed in 1927) 



Osoyoos Lake Drought Criteria 
8. During a year of drought as determined by the Board of Control in 
accordance with the criteria (a) and either (b i) or (b ii) set forth below 

a) the volume of flow in the Similkameen River at Nighthawk, 
Washington for the period April through July as calculated or 
forecasted by United States authorities is less than 1.0 million acre-feet 
 

     and 
 
b) 

i) the net inflow to Okanagan Lake for the period April through July as 
calculated or forecasted by Canadian authorities is less than 195,000 
acre-feet , or 
ii) the level of Okanagan Lake fails to or is forecasted by Canadian 
authorities to fail to reach during June or July elevation 1122.6 feet 
Canadian Geodetic Survey Datum. 



Osoyoos Lake Operational Rule Curves 
(Normal and Drought) 



Supplementary Order 2013 
Condition 10 

10. In the event of circumstances requiring 
temporary variation from the levels prescribed in 
this Order, the Commission upon written advice 
and recommendation from the Board of Control 
may allow a temporary deviation from the 
levels prescribed in Conditions 7 and 8. 



Actual and Allowable Lake Elevations per IJC Orders of Approval, Osoyoos 
Lake near Oroville, Washington, USGS Station 12439000 
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Okanagan Drought Workshop, Aug.13, 2015 
Presented by Okanagan Nation Alliance 



THAT WHICH GIVES US LIFE 
 

 
 

The Syilx People have always governed our land according to 

principles that are entrenched in traditional knowledge.  







A SALMON PEOPLE  
• Salmon is a primary 

food for the Syilx 
(Okanagan) People.  

 

• In late summer, as the 
fish returned to spawn 
in the rivers, large 
fishing camps were set 
up.  

 

• When plentiful, Sockeye 
was a valuable trading 
item. 



REVITALIZATION OF AN OKANAGAN 
FISHERY AND THE SALMON PEOPLE 

Conservation, protection, restoration, 
and enhancement of indigenous 

fisheries (anadromous and resident) 
and aquatic resources within 

Okanagan Nation Territory 



OKANAGAN SALMON RECOVERY 
Element Pre-Contact (1800’s) Industrial Era (1830-1985) Current Status (1985 to 

present) 

Okanagan 
Population 

75,000 – 100,000 15,000 to 70,000 15,000 (5,000 CAN/10,000 
US) 

Salmon 
Abundance 

1-6 million 0.2 -1 million 0.005-0.2 million 

Salmon Diversity 
(viable populations) 

Five species (Chinook 
(chief), Sockeye, Steelhead, 
Coho, Chum) 

Sockeye, Chinook 
 

Sockeye 

Salmon 
Distribution 

Osoyoos Lake, Skaha Lake, 
Okanagan Lake 

Osoyoos Lake Osoyoos (Re-intro to Skaha) 

Salmon Timing May to October July to September July to September 

Fishery 
Management 

Salmon Chief 
(tribal/kinship) 

Canadian/US federal 
agencies 

Joint management (ONA-DFO, 
Canada, Pacific Salmon Treaty; US vs 
Oregon (US) 

Fishing 
Camps/Sites 

Kettle Falls (hoop net, dip, 
gaff); Okanagan River Weir 
(Omak), Skaha Falls (OK 
Falls, Fish baskets, gaff/dip) 

Collapse of fishery by 
1960’s (loss of food 
fishery, intertribal trade 
essential) 

Re-vitalize platforms at base 
of Chief Joe, Okanagan 
Weir, Osoyoos Lake, Ok Falls 
trap. 



CHARTER OF RESPONSIBLE FISHING 
• Protection and right of fish, 

and Okanagan title, rights 
and self determination  

• Responsible Trade  
• Food security (safety) and 

distribution,  
• Balance respect with nature 

and environment 
• Enhance the cultural, social, 

and (re) learning values 
• Slow down the fishery (i.e., 

d®ip fishery) to match local 
needs 

• Revitalize fishing camps, 
traditional gears, traditional 
products 
 

 

• Match capital with scale of 
fishery  

• Seven Generations 
Valuation 
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MOVING FORWARD 
• What’s working? 

 
• What needs 

improvement? 
 

• Where are the policy 
gaps ? 

 
• Where are the 

knowledge/science gaps? 
 

 
 



What’s working? 
 Action Outcome 

Engagement at national, provincial, 
and regional levels 

e.g. COBTWG, Pacific Salmon Treaty, 
Columbia River Treaty. 

Engagement in local initiatives e.g. Okanagan Salmon Community Initiative 
(OIB, Okanagan, Guides,  NGOs, Fish Clubs, 
Knowledge Keepers, Business) 

Salmon Recovery •Reintroduction of Sockeye into Skaha Lake 
•Fish Water Management Tool 
•Okanagan River Restoration Initiative 
•Salmon hatchery in Penticton 

Okanagan Nation Fisheries 
Department 

Implementing a fisheries program value 
> $ 3 M annual operation, $10 M 
infrastructure, 35+ FTE staff (80% funds via 
US) 



What needs improvement? 
 Key Questions 

What are the transboundary obligations of international treaties? 

Who are the key decision makers and allies to champion change? 
What  are the costs to society and willingness to pay? 

What are the limiting factors for recovery of aquatic resources in Okanagan 
Lake (Habitat, Predation/Competition, Climate Uncertainty, Genetics/life 
history)? 
 
 

Are there cost-benefits in alternative processes and technologies? 



Where are the knowledge/science gaps? 
 Key Question Goal 

What are the limiting factors for 
salmon recovery to Okanagan Lake, 
Arrow Lake, Kinbasket Lake? 

Fish passage at Upper Columbia and 
Okanagan Lake  

Development of new technologies 
and processes 

Integrated fisheries-aquaculture 
management, using best local knowledge 
and science 

How do we build resilience into 
stock recovery, habitat restoration? 
(2015 extreme event) 

Effective fisheries and ecosystem 
management in the face of climate 
change 



For More Information visit us at  
www.syilx.org  

Save the Date:  
The Okanagan Water Forum 

October 14th, 2015 
Four Points by Sheraton Hotel 

 
For more information contact: 

Peter Waardenburg, Natural Resources Manager 
(250) 707-0095 ext.221 

Or Email: pwaardenburg@syilx.org 

http://www.syilx.org/


Evapotranspiration (ET) for Osoyoos April 15 to August 9 
2015 

ET       624 mm 
Daily average             5.5 mm 
Effective Precipitation          34 mm 
Moisture deficit                  590 mm 
Historical Avg Deficit           93 mm 



Evapotranspiration (ET) for Osoyoos April 15 to August 9 
1999 

ET       302 mm 
Daily average             2.6 mm 
Effective Precipitation         0 mm 
Moisture deficit               302 mm 



• How do plants respond to heat/drought stress 
• Why is agriculture water a priority? 
• Agriculture response to level 4 drought 

– Individual licencees 
• Voluntary reduction 
• FITFIR 
• Section 9 (Fish Protection Act) shutdown 

– Utilities 
• Voluntary reduction (imposed by utility?) 
• FITFIR?? 



Implement voluntary reduction by crop type 

• Tree fruits 
• Grapes and Berries 
• Field vegetables 
• Greenhouse vegetables 
• Livestock forage 

 



 
 Stored water is an insurance policy for food production 

that benefits  all British Columbians 
 

 Water storage is a critical tool for managing water 
flows and drought conditions. Dams and reservoirs are 
the essential for many ranches in BC to provide 
necessary water throughout the growing season.   
 

 Losing this water capacity would have a ripple effect 
on the entire province as there are many non-licensed 
beneficiaries of this stored water. Many dams, while 
built for agricultural purposes, often supply critical 
water for fish habitat, recreation, and fire control.   
 



 Ranchers have a big stake in the ability to use 
water and any restrictions placed on water use 
affects the available forage and winter feed for 
livestock.  The effects may last more than one year.  

 Ranchers know the needs of their individual 
ranches and participating in the mitigation 
strategies will ensure that options can be explored 
to minimize the impact of drought management.   

 In my experience, consultation and collaboration 
by all stakeholders is the key to success.  



 Ranchers with licences are restricted but there 
are users of water that do not have licences and 
therefore fall through the cracks when water 
conservation is needed. 
 

 Enforcement of all unlicensed users should be a 
top priority during drought. 
 

 When needed, FITFIR should be used to 
determine the hierarchy of water use for 
licensed users.  
 



 Ranchers, because they hold water licences, are 
often the first to be asked to conserve water but 
other water users need to increase their 
conservation during drought as well. 
 

 It creates good will when all users of water 
make conservation of the water source a 
priority during drought. 
 



“The pessimist complains 
about the wind;  

the optimist expects it to 
change;  

the realist adjusts the sails.” 



August 13, 2015  
 

Okanagan Basin Drought Response 
Workshop 

 
 



Drought Workshop – Penticton System 

Ellis 2  
Reservoir 

300 A ft 

Ellis 4 
Reservoir 

700 Aft 

Greyback 
Reservoir 
10,000 A ft 

Okanagan 
Lake 

Water Treatment 
Plant 

100 ML/d North Irrigation System 

South Irrigation System 
City of Penticton 



Drought Workshop – What We Monitor 



Drought Workshop – What We Monitor 



Level 3  
• Water Treatment Plant switched from 80% Lake / 20% Creek Blend to 100% Lake 
• Schedule change on all City irrigation systems to reduce water use by 30%. (NOT Effluent Irrigation) 
• School District 67 requested to reduce water use by 30%. 
• Maintained Penticton Creek and Ellis Creek minimum flows 
• Monitored South Irrigation Area and discussed water use with apparent high water users 
• Hand delivered notices to South Irrigation Area asking them to conserve water 
• Investigated ability to connect Treated Water system to the South Irrigation System as an alternative 
• Signs in the North and South Irrigation Area 
• Signs in high traffic areas in the City 
• RDOS notified of City actions and asked to follow suit (NOTE RDOS uses City Treated Water) 
• The Communication Officer put out information on the drought and the 30% target reduction on: 

– Adverts in the paper  
– Radio spots 
– City web site 
– Utility bill  insert  

 

Drought Workshop – What We Did 



Level 4  
• Connection ready, Treated Water system to the South Irrigation System as an alternative 
• Updated signs 
• Stepped up communication 
• Started enforcement of those not watering correctly 

 

Drought Workshop – What We Did 



Drought Workshop – What We Did 

Level 3 
Level 4 



Drought Workshop – How are we Doing 

Max Temp Plant

This year 15 
day avg 

Plant         
July 1-15  

West Bench

This year 15 
day avg WB 

July 1-15

Randolf Irrg.

This year 15 
day avg 

Randolf Irrg. 
July 1-15

Ellis Irrg.

This year 15 
day avg Ellis 

Irrg.             
July 1-15

C MLd % Change MLd % Change MLd % Change MLd % Change
01/Aug/15 38.0 30.16 -16.75% 2.68 -7.27% 23.23 8.91% 3.32 1.22%
02/Aug/15 34.9 33.92 -6.38% 2.74 -5.19% 21.44 0.52% 3.63 10.67%
03/Aug/15 30.2 34.9 -3.67% 3.08 6.57% 23.01 7.88% 3.33 1.52%

SEVEN DAY 
AVERAGE 34.4 32.30 -10.84% 2.56 -11.37% 20.29 -4.86% 2.97 -9.49%

04/Aug/15 31.4 35.97 -0.72% 2.54 -12.11% 20.99 -1.59% 3.80 15.85%
05/Aug/15 23.7 29.52 -18.52% 1.76 -39.10% 18.05 -15.38% 2.82 -14.02%
06/Aug/15 29.3 25.02 -30.94% 1.6 -44.64% 17.74 -16.83% 1.26 -61.59%
07/Aug/15 29.8 25.9 -28.51% 1.91 -33.91% 18.01 -15.56% 2.48 -24.39%
08/Aug/15 32.4 28.45 -21.47% 2.13 -26.30% 22.21 4.13% 2.71 -17.38%
09/Aug/15 33.0 29.92 -17.42% 2.49 -13.84% 19.83 -7.03% 2.93 -10.67%
10/Aug/15 32.7 34.97 -3.48% 2.55 -11.76% 18.54 -13.08% 3.05 -7.01%

SEVEN DAY 
AVERAGE 30.3 29.96 -17.29% 2.14 -25.95% 19.34 -9.34% 2.72 -17.03%

11/Aug/15 34.1 31.4 -13.33% 2.75 -4.84% 19.85 -6.94% 2.29 -30.18%



Lessons  
• Rewrite Water Use Restrictions, Stage 1 to 4 in the Irrigation, Sewer and Water Bylaw 
• Discsuss with others  valley wide Water Use Restrictions 
• Better mechanism to communicate with water users, especially irrigation users 
• Investigate irrigation water meters further so we can monitor high water use and educate 
• Look at increasing storage capacity on the Ellis 4 system 
• Automate level and flow readings from reservoirs 
• Look at a new Treated Water Rider Fee for the South Irrigation Area 
• Better link between weather and reservoir discharge 
• Switch to more effluent irrigation 

Drought Workshop – Lessons Learned 



Shape Options 

QUESTIONS 



August 13, 2015



Greater Vernon Water
 Regional Water System – Upland Storage (Duteau 

Creek) and Kalamalka Lake. Partial Agriculture 
separation Upland storage (King Ed and Goose Lake)

 Fully Metered system – Ag, Residential, ICI
 Meters are used for Water Pricing, Incline Block Rate, 

Agriculture Allocation – overuse rate
 Supply and Demand management
 Drought Management Plan 2007
 Drought Response Team formed
 Revised DMP and Response 

in 2011





Duteau Creek Reservoirs are 1000 ML below the 10 year average. Utilizing 
Kalamalka to decrease the pressure on the upland Storage ( Duteau) 
Cumulative annual water use increased from last year but a reduction in water 
use since stage 1 restrictions implemented on July 7th. 



2015 July 1-8 
Average=129 ML

2015 July 9-Aug. 4 
Average=104 ML



Drought Response Actions-Provincial 
Provincial Recommendation GVW Action 
Intensify communication efforts as appropriate 
based on current conditions

GVW has done media releases and targeted 
advertising to advise of watering restrictions, 
encourage conservation, provide updates on local 
water supply status and forecast future conditions 
specific to the community

Provide regular direct updates to key stakeholders Large Water Users updates 

Local governments implement next stage watering 
restrictions to achieve targeted reduction in water 
use; enforce compliance through bylaws. 

GVW moved from Normal to Stage 1

Provide access to waiver for agricultural producers 
seeking to meet minimum production levels to 
maintain farm status for tax purposes

GVAC/RDNO Board approved in 2010

Implement local Drought Management Plan and 
engage Local Drought Management Team

Drought Response Team created as part of 2011 
Drought Management Plan process

GVW has increased communication with the Ministry of Environment and FLNRO for fish flows on Duteau and licence 
questions on Kalamalka Lake ( outflow to Vernon Creek)



City of Vancouver’s Water Restrictions Response 

Jennifer Bailey, Water Quality & Conservation Manager 
Amanda McCuaig, Communications for Engineering & Sustainability 

 
August 13, 2015  



Water Supply 

 
Watershed capacity 

 
 

Climate change 
+ 

Population growth 
  
 



Water Conservation Plans 

 
Greenest City 2020 Action Plan 
(2011) 
 Reduce per capita water 

consumption by 33% from 2006 
levels 

 Aligns with Provincial Living Water 
Smart (2009) 

 
Regional Water Shortage 
Response Plan 
 June 1 to Sept 30 every year 
 Stages regionally invoked based on 

supply levels 
 

 
 



Communication Plan: Setting the Foundation 

There is a “myth of abundance”.  
Being surrounded by abundant water leads 
people to feel that they are doing enough 
to save water.   

Full survey at www.talkvancouver.com 



Water Supply 2015 



Drought Response – Stage 2 and 3 restrictions 


15.699508

eng - 






Affect on Supply 

Regional Daily Consumption Summer 2015 

Regional Target: 
1.2 M litres/day 

Stage 2 Stage 3 



Lessons Learned 

 
 

 
 

• Leadership important – media attention 
on what City is doing 
 

• Effective enforcement requires data 
analysis – ‘heat maps’ 

 
• Positive messaging – counterbalance to 

public shaming ‘grassholes’ 
 
• Coordinated and unified approach –

Externally across municipalities and 
internally across business units, consistent 
interpretation of by-law and messaging 

 
• Communications plan is essential – for 

foundation, to leverage during crisis, and to 
leverage crisis for future reduction 
 
 

“Dirty cars still catch crooks,” 
spokesman Sgt. Randy 

Fincham said in a statement. 

“As they say, brown is the new green, 
for your lawns,” Dobrovolny said. 



 
Questions? 
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