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Salt River Project

Salt River Valley Water Users
Association

*Established 1903

* A Federal reclamation project

*Private corporation

*Delivers approximately 987 million
m? (800,000 acre-feet) per year

. SR Agricultural Impovement and Power
District

*Established 1937-operates power side
*Over 35,500 million kWh sold

*Over 1,000,000 accounts
I
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Salt and Verde
Watersheds

Wilkams KEY MAP

EAST CLEAR CREEK
WATERSHED
C.C. Cragin
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Salt River Project Reservoir System
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Tempe Town Lake



Roosevelt Lake

Horseshoe Dam and Reservoir
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Roosevelt Storage:

« 1,634,391 af Conservation
» 556,196 af Flood Control

« 1,223,169 af Safety of Dams

G
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SRP Reservoir Status
May 15, 2019

Total System Storage: 1,851,689 af (81%)

Verde River: 194 cfs

Verde Storage: 230,199 af (80%)
. C.C. Cragin Dam
14,657 af

Salt-River/Tonto Creek: 851 cfs
o
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Salt Storage: 1,621,490 af (81%)

Horseshoe Reservoir w

’ Theodore
Roosevelt
Dam

Bartlett Reservoir
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Mesa

Mormon Flat Dam
Dam

Bartlett Release: 492 cfs

Stewart Mtn Dam
Stewart Mtn Release: 566 cfs

Flow over Granite Reef: 0 cfs



Seasonal Streamflow Forecasts

Future Weather

Precipitation
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Salt + Tonto + Verde Inflow
CY 2019 vs CY 2018
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Streamflow Forecasts Chase the Weather

April 1,2019 - Salt, Tonto and Verde Streamflow Forecast
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Verde Rainfall and Snowfall Liquid Equivalent

February
2019
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ECMWF EPS anomalies initialized Jan. 14 2019

Feb 3-7 Feb 1-7
500 hPa Height Anomaly (m) Precipitation Anomaly (in)

ECMWF EPS 500 hPa Geopotential Height [dm] & Anomaly [m] | 5-day Ensemble Mean 00Z03FEB2019 & 00Z08FEB2019 Day 20 - Day 25 ECMWF M-EPS Precipitation Anomaly [inch] | 7-day Ensemble Mean 00Z01FEB2019 & 00Z0SFEB2019 Day 18 - Day 25
Init: 00Z14JAN2019 -- [600] hr --> Valid Fri 00Z08FEB2019 MIN|MAX: -94.5|100.7 m Init: 00Z14JAN2019 -- [600] hr --> Valid Fri 00Z08FEB2019 MIN|MAX: -4.56 | 3.49 INCH
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ECMWF EPS anomalies initialized Jan. 14 2019

Feb 22-26
500 hPa Height Anomaly (m)

ECMWF EPS 500 hPa Geopotential Height [dm] & Anomaly [m] | 5-day Ensemble Mean 00Z22FEB2019 & 00Z27FEB2019 Day 39 - Day 44
Init: 00Z14JAN2019 -- [1056] hr —> Valid Wed 00Z27FEB2019

MIN|MAX:-112.3]|139.4 m

150
120

7}

)
7

ﬂ/'/.
(74,
/7

L/

i

i
]

PRZY Y

Delivering water and power™

Feb 20-26
Precipitation Anomaly (in)

ECMWF M-EPS Precipitation Anomaly [inch] | 7-day Ensemble Mean 00Z20FEB2019 & 00Z27FEB2019
Init: 00Z14JAN2019 -- [1056] hr —> Valid Wed 00Z27FEB2019

Day 37 -Day 44
MIN|MAX: -1.98 | 2.26 INCH
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CPC’s Experimental Week 3-4 Forecast
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Forecast Skill from Snowpac
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Decision Support with the UA / SWANN model P Rkt SRR

* In a prototype decision support system, snow maps are visualized (along with other
snow / precipitation products) using web mapping as well as watershed analytics

UA / SWANN SWE
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SWANN
/// Snow-Water Artificial Neural Network
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Snow Mapping with the SWANN model

* ANNSs are trained to reproduce LiDAR snow
distribution using various input predictors

R-Square of Prediction

PR Y

Performance using Different Input Data Combinations .
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Elevation
Only

Elevation +
SFI

Elevation + Elevation +

Elevation +

SFl + Cover SFl + Cover + SFI + Cover +

SkyView

SkyView +
Wind Indices

SWANN
Snow-Water Artificial Neural Network

-»0

Elevation, Solar Forcing Index
(SFI), and Canopy Cover tend
to be most important for our
AZ field sites

These variables (mapped
across the entire model
domain) used to generate
adjustment factors, which
are applied to the coarse
SWE data

20



ALY Y

Delivering water and power™

I

March 1, 2019
Snow Water Equivalent (SWE)
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Snow Coverage
Average Watershed SWE
Maximum SWE

Volume Stored

Salt and Verde Watershed Snow Conditions
March 1, 2019

T

Legend

AZ Hydrology Major
HUC- Salt & Verde
Snotel Gages (SWE)
Other Roads
Interstate

No Snow
< 4"

4" - g"
8"-12"
12" -16"
16" - 20"
20" - 24"

w “&/'E
Sl

Salt Watershed Verde Watershed Combined

56.8 % 372 % 46.6 % \/’ 5§

1.28 in. 0.88 in. 1.07 in. i\

159 in. 20 in. 20 in. | A
342,388 AF 276,251 AF 618,640 AF

SWE: Snow Water Equivalent

Source: University of Arizona: Snow-Water Artificial Neural Network (SWANN)
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Regression Predictors:

Antecedent temp, precip,
streamflow

Future temp and precip

Current SWE:
SNOTEL

or
SWANN
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Additional Discharge Through May 31 (af)

SWANN vs SNOTEL

Salt near Roosevelt Discharge Prediction at Feb 15
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SNOTEL is more
unrepresentative of basin
SWE in some years than
others
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SWANN vs SNOTEL

Salt near Roosevelt Discharge Prediction
3/15/1985 (no weather forecast included)
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SNOTEL SWE fairly
representative of
distributed SWE in 2019
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SWANN vs SNOTEL

Salt near Roosevelt Discharge Prediction
3/15/2019 (no weather forecast included)
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Forecast Skill for Additional Salt River Discharge through May

—No Weather Forecast

Forecast Date
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Forecast Skill for Additional Salt River Discharge through May

—No Weather Forecast

With Perfect 1-month
Weather Forecast

Forecast Date
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Sub-seasonal
weather
forecasts
potentially have
most value in
January
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Forecast Skill for Additional Salt River Discharge through May

Forecast Date
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Potential Forecast Informed Reservoir Operations

Roosevelt Dam
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Modified Roosevelt Dam

Storage Allocations (1995 Silt Survey)

Cumulative
Volume

3.432,408 AF

2,209,239 AF

1.653.043 AF

1,366,966 AF

18,652 AF

2218 FT

2175 FT

211 FT

2136.97 FT

1989 FT
1963 FT

Elevation

Incremental
Volume

Safety of Dams
1.223,169 AF

Flood Control
556,196 AF

New Conservation Space

286,077 AF

SRP Conservation Space

1,348,314 AF

1989 FT

Dead Storage
18,652 AF
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Water Surface Elevation (Feet)

Modified Roosevelt Dam
Temporary (Joint) Use of Flood Control Space

2180

Top of Flood Control

2175

N
—
~
=]

Proposed Elevation of ——

\
1

// Temporary Storage \

Water Control / Temporary Storage Area \
Manual
1-Nov to 1-Feb

/

Top of Conservation

N
—
S
O

2140 |

i

t t } } 1 t } } 1 t 1

1-Oct 1-Nov 1-Dec 1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct

Time of Year

30



Modified Roosevelt Dam
Temporary (Joint) Use of Flood Control Space
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Average
35 KAF yr
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Summary

 SRP delivers about 800,000 AF yr-1 to the Phoenix Area.

« Seasonal Streamflow Forecasts
« Snowpack provides predictability
« 1-month forecasts potentially highly valuable

« Potential to store late season Roosevelt spills (35 KAF yr)
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