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The CUP - Bonneville Unit Water Supply
Variability Study is an opportunistic,
proactive example of responsible water
system management



PERSPECTIVE & BACKGROUND

« THE CENTRAL UTAH PROJECT IS COMPLEX &
APPROACHING FULL DEMAND
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THE CENTRAL UTAH PROJECT
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PERSPECTIVE & BACKGROUND

« The CUP Supply was planned to have a multi-year carry-over.
Customer agencies are planning on the CUP supplies to carry
them through drought periods

Jordan Valley Water Conservancy District

Drought Year Water Supply Flan
[Wiith 25% Conesrvalion by 20025

300

P Damand Projections and Supply Projects
|Updated April 2014}

e R | LA AR B T e

— LW
L [ —
— 5 | o iy e S
T B FANTAD Sy Tuppdan
Tosinl gprrared or FAATT pvrier prppsen 2% rorpermsding by 553"

208

T-zomn Do o Sl woar s maaarming D00 cwmos rmma -

IE Huioer i [o=pmd
B
a 150 -
'E CUP. —ULS
E . _ gy
- .' "
‘ F..—-
B
CUP -| M&l
¢ ‘.-'IHII'.'I 2008 20 018 2020 2028 2030 2038 2040 2048 2080 fruu L1 2050
Wear

* Dermond projestHons bossd on GOPH 2017 Esaedline Hepart populySon g jecticm

Source: 2014 Conservation Plan Update - JYWCD




PERSPECTIVE & BACKGROUND

CUWCD is one of Utah’s water districts
that established this center
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PERSPECTIVE & BACKGROUND
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http://summitcountyvoice.com/2014/05/04/climate-utah-tree-ring-study-shows-severity-of-historic-megadroughts/
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VARIABILITY IN HYDROLOGIC PERIOD OF RECORD

1979 Municipal & Industrial (M&l) System EIS: 1931 - 1973
Final lemen M&l m EIS: -
1998 CUPCA - Provo River Simulation Model (PROSIM): 1950-1989
2004 Supplement to the 1988 Definite Plan Report for the Bonneville Unit: 1950-1999

Long-term NSIP Station near M&I System Area
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“STANDING ON SHOULDERS”

CUP Bonneville Unit
Water Supply Variability Model
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WHAT ARE THE GOALS OF THIS STUDY?

IMPROVE the reliability of the Central Utah Project water supply
operations by:

1) Evaluating the combinations of meteorological and operational conditions
that stress the system.

2) Understanding the sensitivity to conditions that are more adverse than
those that have been observed.

3) Developing a tool to aid in operating the system in advance of adverse
conditions.
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WHAT ARE THE GOALS OF THIS STUDY?

The goal is NOT to develop the perfect and ultimate
DROUGHT Scenario that will please everyone and stress the
system exactly as the future will! This is not likely to be
possible.

Instead, the multiple scenarios that have and will be
developed, will provide indications of the kinds of Droughts
that might be experienced, and can be adjusted and
tweaked in “What If” scenarios to estimate possible
shortage situations.
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PROJECT PURPOSE

1. Improve understanding of severe drought conditions.

2. Examine the likelihood of future lower inflows

3. Aid in decision making

4. Educate the public about the potential for supply variability

w
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PROJECT PURPOSE

1. Improve understanding of severe drought conditions.

Develop tool and procedures to aid in recognizing and
responding to potential adverse conditions.
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PROJECT PURPOSE
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PROJECT PURPOSE

1. Improve understanding of severe drought conditions.

Develop tool and procedures to aid in recognizing and
responding to potential adverse conditions.

2. Examine the likelihood of future lower inflows

Estimate the kinds of extreme drought scenarios which could
occur.

3. Aid in decision making
Protect the reliability of water supplies by proactive response.
Predict the magnitude of water supply impacts.

4. Educate the public about the potential for supply variability
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STUDY COMPONENTS

Evaluate and Select Model Platform
Develop Conceptual Model
Implement on Selected Platform
Develop Historical Hydrology
Develop Adverse Hydrology

Develop Predictive Model Capabilities




RiverWare® was Selected

General purpose river system simulator
Widely used and accepted

Fully maintained and supported

Allows inclusion of detailed policies
Relatively easy to use
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Water Supply Variability Study

Central Utah Project Simulation Model
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HISTORICAL HYDROLOGY

Inflows and Demands taken from PROSIM Model
plus Bonneville Unit Definite Plan Report, which
extensively verified the M&I System supply

Data Extended to 1950 - 2009 by correlation

15 Inflow Nodes, 20 Demands, 5 Reservoirs (with
up to four accounts each)




ADVERSE HYDROLOGY DEVELOPMENT

Three Datasets Developed - 60
years of ADVERSE Hydrology:

Observed Resampled Approach

Paleo Sampled Approach
Downscaled GCM Projected Approach




OBSERVED HYDROLOGY

Annual Volume in acre-feet
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OBSERVED RESAMPLED HYDROLOGY

Historic and Adjusted Annual Flow - CUPSIM Node 1
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PALEO HYDROLOGY

Weber River Study developed 576 years of naturalized data.

A subsequent Bear River study developed 1,200 years. This has
not yet been incorporated

A study of the upper Provo River is expected soon.




Paleo Simulated Natural Flow 1429 - 2004
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Annual Volume in acre-feet
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Annual Volume in acre-feet
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Annual Volume in acre-feet
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Annual Volume in acre-feet
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Annual Volume in acre-feet
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Annual Volume in acre-feet
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Annual Volume in acre-feet
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PALEO SAMPLED HYDROLOGY

Annual Volume in acre-feet
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GCM PROJECTED FUTURE SCENARIOS

CO, emissions (Gt C)
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GCM PROJECTED FUTURE SCENARIOS

CMIP3 Scenarios: Change in Average Temperature versus Change in
Average Monthly Precipitation - Upper Uintas
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GCM PROJECTED HYDROLOGY
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GCM PROJECTED HYDROLOGY

Annual Volume in acre-feet
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SUMMARY OF ADVERSE HYDROLOGY

Historic and Adjusted Annual Natural Flow - CUPSIM Node 1 - Ordered
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CUPSIM MODEL RESULTS




CUPSIM MODEL RESULTS

CUPSIM Model Simulation
Jordanelle Reservoir Storage: Historical vs. Paleo Sampled
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CUPSIM MODEL RESULTS

CUPSIM Model Simulation
Annual CUP M&I System Demands and Diversions: Paleo Sampled
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CUPSIM MODEL RESULTS

Volume [acre-feet]

CUPSIM Model Simulation
Jordanelle Reservoir Storage: Historical vs. Downscaled GCM
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CUPSIM MODEL RESULTS

CUPSIM Model Simulation

Annual CUP M&I System Demands and Diversions

Downscaled GCM
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QUESTIONS?

Cort Lambson, CUWCD Project Manager
* Phone: 801-226-7100
* Email: cort@cuwcd.com

Steve Thurin, HDR Project Manager
* Phone: 435-659-1872
* Email: steven.thurin@hdrinc.com
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