Salt River Project
Sixi- Water Resource Management
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President Theodore Roosevelt

Salt River Project Structure

 Salt River Valley Water Users Association
* Established in 1903
* Private Corporation
* One of the first reclamation projects under the Reclamation Act of 1902

* Salt River Project Agricultural Improvement and Power District
* Established in 1937
 Political Subdivision of the State of Arizona
* Allowed for the growth of power generation and service
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SRP manages seven reservoirs
on the Salt (4) and Verde (2)
rivers in Arizona for a 13,000
sqg. mile watershed (plus 1 on
East Clear Creek), operates
canals and groundwater wells
in the 250,000 acre service
area, and currently delivers
nearly 800,000 acre-feet of
water per year.
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SRP Reservoir System Capacity in Acre-Feet

VERDE TOTAL SALT TOTAL
Horseshoe SRP STORAGE: SRP STORAGE:
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SRP Water Delivery System
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Creating Dependability from Variability
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Water Resource Planning in the 1980s and 1990s

Planning Assumptions

e 950,000 AF Full Demand

* 325,000 AF Maximum Pumping

* Historical Drought Of Record 1898-1904
 Allocation/Pumping To Manage For Drought Of Record

* Allocation Setting Process Used to Manage Demand
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Water Resource Planning in the 1980s and 1990s
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Water Resource Planning in the 2000s
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What Can Tree-Ring Analysis Tell Us About Pre-20th Century Droughts?

1996 and 2002: Long-term Extreme Lows
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How Vulnerable Are We?

What is minimum annual inflow that allows SRP to maintain carryover storage
in perpetuity? (i.e., the reservoir system does not dry up)

Examined:

 Historical, instrument-era record (110 years)

e Tree-ring record (1,000 years)
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Water Resource Planning in the 2000s

Pla nning Assu mptions SRP Storage, Pumping & Water Allotment Planning
e 900,000 AF -- full demand Producion (<)
e 325,000 AF -- maximum o f\ // /\\ “"/°:‘<a"'""°w
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Water Resources Planning Environment

* Inflow Variability (Climate Variability)
* Sedimentation

* Changing Demand and Customer
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Change in Agricultural Water Use
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Water Resource Planning Environment

100
Longer Period Of Sustairjed
90 Drought . .
| Reservoir Planning Model (RPM)
80 7 Years | Developed by HydrolLogics
1942 - 1948 N
70 62% 4 Years

7?%

1974 - 1977 23*Years
60 5 Years 52% 1995 — 2018? . ; . .
1953 2957 Climate Analysis and Uncertainties
50 7 Years
189:;5- ;904 Streamflow Forecasting
40 i
30 -
20 -
10 =
0 r ' '

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 000 2010

ALY )

% Average

Year

Delivering water and power™



Streamflow Projection ALY S
— S
Reservoir Planning Model
an application of OASIS

5400 Total Reservoir Storage for Dry Models - Future
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Running the RPM

* Monthly time-step
e Can run through GUI

e Batch run

e SRP Python script used to
batch inflows into dss

* Hydrologics executable for
batch run

* 64 runs takes less than 10
minutes
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‘ basedata.dss - HEC-DSSVue

File Edit View Display Groups DataEntry Tools Advanced Help
o) e L \
AVESV RN

File Name: Q:/Projects/SECURE/RPM_SECURE_Summer/Basedata/basedata.dss
Pathnames Shown: 487 Pathnames Selected: 0 Pathnames in File: 7081 File Size: 35.49 MB

basedata.dss X

Search A ~ | E
By Parts: p. o v| F
Number Part A Part B Part C Part D / range Part E Part F
1 100_ACCESS1-0_1_RCP45 INFLOW 01JAN1850 - 01JAN20S0 1MON
2 100_ACCESS1-0_1_RCP85 INFLOW 01JAN1950 - 01JAN2090 1MON
3| 100_ACCESS1-3_1_RCP45 INFLOW 01JAN19S0 - 01JAN2090 1MON
4 100_ACCESS1-3_1_RCP85 INFLOW 01JAN1950 - 01JAN2090 1MON
5 100_BCC-CSM1-1-M_1_RCP45 |INFLOW 01JAN1850 - 01JAN2090 1MON
6 100_BCC-CSM1-1-M_1_RCP8S5 |INFLOW 01JAN1950 - 01JAN2090 1MON
Z 100 BOC CQM1 14 4 _DODAS IMEL OBAL N4 LANAGEN N4 LANZOON AMOMN
Select De-Select Clear Selections Restore Selections Set Time Window

A No time window set




RPM Output

* Detailed output for storage, demands, deliveries, exchanges,
losses, spills, etc.

* Variety of standard reports and graphs
* Ad hoc reports and graphs
 Calculates various statistics about output data
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Examples of RPM Output
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5400 Total Reservoir Storage for Dry Models - Future

Purpose of the RPM

e Current and future shortages
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e Future groundwater supply

 Effect of physical changes to
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conservation storage)
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Challenges With Uncertainties

Paleo-
climate data

(a) boundary
(5) conditions

Climate

Land
S. downscaling

surface

Management
Impact

I Vano et al. (2014, BAMS)
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Challenges With Uncertainties

Temperature
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Challenges Witﬂh Uncertainties
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Challenges With Uncertainties

Simulation Mean (CMIP5 - 32 RCP 4.5, 32 RCP 8.5)
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Challenges With Uncertainties
VRBTC Mean Accumulating Daily Discharge
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Challenges With Uncertainties

Runoff Efficiency Runoff Efficiency
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