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Presentation Overview 

 Colorado’s first “Drought Tournament” 
 September 18, 2012  

 Tournament Background and Objectives 
 Tournament Development and Design 
 Summary of Yesterday’s Events 
 Future Directions and Conclusions 
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Background 3 

A new and innovative approach towards drought 
preparedness and planning  



Tournament Objectives 

 

 Educate participants on the multidisciplinary and multi-
sector implications of drought 

 Encourage collaboration among those with various 
backgrounds  

 Introduce the concept of the “gaming forum” as a tool to  
 Engage stakeholders 
 Develop relationships  

 Collect information for future planning purposes  
 Create an environment that is engaging, competitive and 

FUN! 
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Background 
 

 How did this idea develop? 
 Agriculture and Agri-Food Canada 

 “Society must plan for climatic extremes to avoid 
high social, economic, and environmental costs” 

 Decision-support framework developed 
 Help institutions address drought 

preparedness 
 Use gaming format to identify gaps and 

vulnerabilities in plans 
 Competition drives engagement 
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Background 
 

 Two tournaments developed and held in Canada 
 February 2011 
 March 2012 
 Upcoming Nov 2012 
 
 

 Engaging Preparedness Communities Drought Workshop 
in Chicago June 2011 
 Knowledge sharing workshop sponsored by NIDIS and NDMC 
 Attended by AMEC and CWCB staff 
 Presentation on Tournament by Harvey Hill, Agriculture and Agri-

Food Canada 
 

 
 Pictures provided by: Science and Technology Branch, Agriculture and Agri-Food Canada 
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Background 

 

 What occurred to develop the game in Colorado? 
 Expert Panel/Steering Committee 

 CWCB and NIDIS 
 AMEC 
 Referees  

 Meeting held to review draft materials  
 Simulation Day held where NIDIS, NDMC and Agriculture and 

Agri-Food Canada played the game 
 Materials and gaming process finalized  
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Sponsors and Contributors 
8 

 Sponsors 
 Colorado Water Conservation Board (CWCB) 
 National Integrated Drought Information System (NIDIS) 

 
 

 Contributors 
 National Drought Mitigation Center (NDMC) 
 Agriculture and Agri-Food Canada, Science and Technology 

Branch  
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Players/Teams 

 

 Representing six sectors 
 Agriculture 
 Municipal &Industrial 
 Energy 
 Environment 
 Recreation and Tourism 
 Social 

 Representatives with various backgrounds from all over 
the State 

 Five teams of five persons each representing a “Basin 
Drought Committee” 
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Participants 
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 Colorado River Water 
Conservation District 

 Colorado Tourism Office 
 Colorado Public Utilities 

Commission 
 Colorado Division of Parks and 

Wildlife 
 CSU Extension 
 Denver Water 
 Governor’s Energy Office 
 Tri-State Generation & 

Transmission Assoc. 

 City of Aurora 
 Colorado Springs Utilities 
 City of Thornton 
 Colorado Farm Bureau 
 Colorado Water Trust 
 San Luis Valley Irrigation District 
 Colorado River Outfitters 

Association 
 Western Water Assessment 
 Metro Wastewater Reclamation 

District 
 Colorado Environmental 

Coalition 



Facilitators, Referees and Fans 
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 Facilitators 
 Master of Ceremonies  
 Master Scorekeeper/Tournament Architect 

 Referees 
 NDMC (3),  
 Agriculture and Agri-Food Canada (1)  
 AMEC (1) 

 Fans 
 Observers from States of Texas and Oklahoma 

 Sponsors 
 CWCB and NIDIS staff helped with team facilitation 

 



Key Elements of the Tournament Design 

 

 Fictitious (yet believable) basin needed to maintain 
political neutrality 

 Realistic drought scenario development 
 Realistic water budget development 
 Pre-determined mitigation and response strategies 

 Including associated cost for each 

 Budget framework 
 Scoring framework 
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Key Elements of the Tournament Design 
(Continued) 

 

 Identification of a diverse group of players 
 Make it interesting, fun and engaging 

 Identify incentives for competition(i.e. prizes!) 

 Simulation day 
 Testing with NIDIS, CWCB and Agri-Food Canada 

 Refinement of materials 
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Chance Basin Design 

 

 Features are similar to Colorado watersheds 
 Incorporates multiple sectors  
 Naming of geographic features and water users 

customized for gaming purposes 
 Historic Colorado hydrologic and climate data 

transposed onto the basin 
 Water budget developed using Colorado weather 

patterns (inflows), demands and outflows from the basin 
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Drought Scenario Development 
 
 Used CRWAS stochastic hydrologic sequences for three 

drought scenarios 
 Applied natural streamflows and climate data from the 

Colorado River Basin to Chance Basin 
 Drought indicators 

 Reservoir levels - based on simulated demands in the water 
budget 

 Rainfall – PRISM 
 Snowfall – Snotel Data 
 Drought Monitor, SPI, SWSI, CO Palmer Index etc. 
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Overview of Chance Basin 16 



Chance Basin 
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Municipalities 

South Fork Subbasin 

North Fork Subbasin 
Mainstem Subbasin 

Legend 



Chance Basin Supplies 
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State 

Grand City & Next Door Basin 

Senior Ditch Company 
Junior Ditch Company 

Owners of Reservoirs 

Stable Lake 

Happy  Lake 

Junior Farm Reservoir 

Senior Farm Reservoir 

Sharing  Reservoir 

Well Replacement Import from 
Neighboring Basin 

Transbasin  
Export to  
Next Door  

Basin 

Reservoir Owners

Active Storage 
Capacity

(AF)

Dead Storage 
Capacity

(AF)
Sharing Reservoir Grand City & Next Door B 340,000 30,000
Junior Farm Reservoir Junior Ditch Company 400,000 50,000
Senior Farm Reservoir Senior Ditch Company 950,000 30,000
Happy Lake State 180,000 n/a
Stable Lake State 50,000 n/a

Lee’s Gage 
Inter-State Compact  

(One-third of Natural Inflows) 



Consumptive Use in Normal Year 
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Sectors 
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 Agriculture 
 M&I 
 Environment 
 Recreation and Tourism 
 Energy 
 Social 

 



Irrigated Agriculture 
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Well Replacement Import from 
Neighboring Basin 

Junior Farm Reservoir 

Senior Farm Reservoir 

State Wetland Park 

Irrigated Area 

Legend 

Alluvial Well Area Sharing  Reservoir 

225,100231,300

Irrigated Acres
Senior Ditch Co 

Alluvial Wells

150,100

Irrigated Acres
Junior Ditch Co

96,450

32,150

Irrigated Acres
Leasing

Alluvial Wells



Legend 

Municipal and Industrial 
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Sharing  Reservoir 

Transbasin  
Export to  
Next Door  

Basin 



Environment 
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Municipalities 

National Forest 

Wetland State Park 

Legend 

Stable Lake 

Happy  Lake 

15 mile reach 
listed on 303(d) 
list for Cu 

Instream flow 
water right 

Endangered 
Hermit Toad 

Endangered 
Scarred Fish 

Threatened  
Giddy Fish 



Recreation and Tourism 

24 

Happy  Lake 

Grand City RICD 
for boardwalk 

Instream flow 
water right 

State 

Grand City & Next Door 
Basin 
Senior Ditch Company 

Junior Ditch 
Company 

Owners of Reservoirs 

Stable Lake 

Happy  Lake 

Junior Farm Reservoir 

Senior Farm Reservoir 

Sharing  Reservoir 

Downhill Skiing 

Fishing 

Bird Watching 
Duck Hunting 

Hiking 
Biking 

Horseback  
Camping 

Snowshoeing 

Grand City 
Outdoor Sporting Events 
River Boardwalk (tubing) 

Art Museums 
Breweries 

Hunting 

Powder Hound 
Ski Resort 

Resort 
Wineries 

Agri-Tourism 

Municipalities 

National Forest 

Wetland State Park 

Legend 

Irrigated Agri-tourism 

Flat Water Boating 
Rafting 

Kayaking 

Popular 
whitewater reach 

Wildlife Viewing 

Sunshine Fish Hatchery 

Gold Medal 
Fish Reach 



Municipalities

South Fork Subbasin

North Fork Subbasin

Mainstem Subbasin

Legend

Energy 
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Sharing  Reservoir 

Grand City 
Hydroelectric 

Plant 

Thermoelectric 
Power Plant 

Oil and Gas Producers diversion 
for well production 



Appropriation System 
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Water Rights Priority Year Period Diversion Administration No.
Inter-State Compact 1842 year-round 001.0
Next Door Basin (transbasin diversion) 1850 year-round 002.0
Federal Reserve Right (Stable Lake) 1851 year-round 003.0
Federal Reserve Right (Happy Lake) 1851 year-round 004.0
Direct Flow Rights
Senior Ditch Company 1852 April 1 - Sept 31 005.0
Grand City 1860 year-round 006.0
Oil and Natural Gas Producers Corp 1890 year-round 007.0
Wheatridge 1900 year-round 008.0
Bonjour 1945 year-round 009.0
Junior Ditch Company 1946 April 1 - Sept 31 010.0
Storage Rights
Senior Ditch Company 1950 year-round 012.0
Grand City 1955 year-round 013.0
Junior Ditch Company 1960 year-round 014.0
Well Permits
Well Users Cooperative 1976 year-round 015.0
Snowmaking Rights
Powder Hound Ski Resort 1979 Oct - April 0.16.0
Instream Flow Rights
Wetland State Park instream flow right 1980 year-round 017.0
Grand City RICD 1997 June 1 - Sept 31 018.0



Water Usage in Normal Year 
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Water Usage in Normal Year 
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Playing the Tournament 29 



Tournament Rounds 
30 

 
 
 
 

Pre-Drought 
 

Select mitigation 
strategies 

 
 
 
 
 
 
 
 

 
 
 
 

Year 1 
 

Example round 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Year 2 
 

Develop & present 
response plan 

 
Track budget 

 
 
 
 
 

 
 
 

 
 
 
 

Year 3 
 

Develop & present 
response plan 

 
Track budget 

 
 
 
 
 

 
 
 

Response  
Round 2 

Response  
Round 3 

Response  
Round 1 

Mitigation  
Round  



Mitigation vs. Response Rounds 

 

 Drought Mitigation 
 Action taken prior to a drought 
 FEMA definition - Any SUSTAINED action taken to reduce or 

eliminate long-term risk to human life and property from hazards 
 

 Drought Response 
 Actions taken during a drought 
 Temporary in nature 
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Mitigation Round 



Response Rounds 
33 

Jan 

Feb 

Mar 

Apr 

May 

Jun Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

STEP 1 
Drought 
indicators 

STEP 3 
Drought 
conditions 
& impacts 

STEP 5 - Scoring 

STEP 4 
Team presentations 



Scoring Process 

 
 Weighted Scoring 

 50% - Referees scores 
 25% - Team scores 
 25% - Individual player scores 
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Individual
Player Scores

Team
Scores

Referee 
Scores



Scoring Criteria 

 
 Vulnerability and potential impacts 
 Captured impacts 
 Response strategies 

 
 

 

35 

Social 

Municipal 

Social 



Scoring Scale 
36 

5 3 1 

Poor Good Excellent 

2 4 
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Scoring Process 



ROUND 2 OVERVIEW 
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Round 2: End of April 2022 39 



Round 2 News Highlights 

 
 Drought predicted to persist 
 Drought concern heightening among vineyards and 

orchards 
 Powder Hound Ski Resort leasing snow 
 Well replacement supply cut in half 
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Temperature 
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Precipitation 
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Snowpack  
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                          Released: April 30, 2022 
 

April 30, 2022 
Valid 8 a.m. EDT 
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Round 2: Break-Out  48 



Response Strategies 
49 



Worksheets 
50 



Break-Out Session 
51 



Team Response Plan Presentations 52 



Presentations 
53 



Round 2: November 2022 54 
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                          Released: November 1, 2022 
 

November 1, 2022 
Valid 8 a.m. EDT 
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Shortages and the Appropriation System 
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Demands

Water User Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Senior Ditch Co 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Junior Ditch Co 0% 0% 0% 0% 0% 35% 0% 0% 100% 100% 100% 0%
Grand City 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bonjour 87% 100% 100% 100% 0% 0% 0% 0% 100% 100% 100% 0%
Wheatridge 0% 29% 31% 43% 0% 0% 0% 0% 100% 100% 100% 0%
Natural Gas & Oil Prod 0% 0% 0% 0% 0% 0% 0% 0% 100% 100% 100% 0%
Well Users Coop 0% 0% 0% 0% 0% 0% 50% 50% 50% 50% 50% 0%



Key Drought Impacts 
59 

 
 Poor air quality from local and regional wildfires 

 Respiratory ailments 

 Low reservoir levels 
 Marina and boating impacts 
 Reduction in camping 

 Decrease in M&I revenue 
 Increase in water rates 

 Temporary shut-down of powerplant 
 blackouts 

 
 

 



Tournament Results 60 



And the winner (s) is (are)…… 
61 



Tournament Observations and Lessons 
Learned 
 

 

 Excellent collaboration and engagement of players 
 “Interdisciplinary teams can arrive at better solutions” 
 Teams considered drought issues “holistically” 

 Characterization of complexities and issues realistic 
 Consistency of mitigation options chosen by teams 

 drought mitigation fund and leasing arrangements 
 Breakout time limits were challenging, yet focusing 
 When drought conditions worsened is was all about 

tradeoffs and compromises 
 Re-emphasized the importance of planning in advance 

vs. responding during the crisis 
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Future Possibilities/Enhancements 
63 

 Use as basis for drought plan development or local 
drought “boot camp” as a motivator to develop a plan 

 Incorporate lessons learned into next State Drought 
Mitigation and Response Plan update 

 Develop games to engage stakeholders in specific water 
districts, basins, or other states 

 Incorporate “visualization” and technology 
enhancements 

 Link adaptation options to economic benefits 
 Simplify the scoring to referee’s only 
 Use for climate change adaptation planning 

 



Conclusion 
64 

 
 The drought gaming forum strengthens collaborative 

decision-making  
 Framework creates a forum for multi-sector discussion  

 Encourages proactive risk management  
 Scenario planning under uncertainty (climate, political, 

economic, etc.)  
 Provides “safe environment” and to debate politically-

sensitive adaptation options and foster innovation 
 Promotes educational awareness  

 Provides a fun, competitive environment to learn and think 
of new ideas about drought adaptation  

 



COMMENTS, OTHER 
OBSERVATIONS AND 
QUESTIONS? 
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