Lower Santa Cruz River
Basin Study:

Using scenario planning to
assess changing risks to
all water sectors
(including the environment)

Eve Halper
Water Resources Planner ;
Bureau of Reclamation, Phoenix Area Office | L] cumtperten
Pima Association of Governments ——
Environmental Policy Advisory Committee
October 5, 2018

RECLAMATION



Key Terms

A Scenario i a set of assumptions used to help understand potential future
conditions

A Representative Concentration Pathways - Scenarios that include time series
of emissions and concentrations of t hi

A Risk - threats to life, health and safety, the environment, economic well-being,
and other things of value

A Adaptation - Adjustment in natural or human systems to a new or changing
environment that exploits beneficial opportunities or moderates negative effects

Source: U.S. Global Change Research Program,
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http://www.globalchange.gov/climate-change/glossary

Lower Santa Cruz River (LSCR) Basin Study Summary

I Addresses the impacts of changing climate, population
and other factors on water use through 2060

I Focuses on spatial distribution of water resources in the
Tucson basin (Tucson Active Management Area)

I Includes analysis of environment (riparian areas)

I Employs a scenario approach to explore range of futures
(with and without adaptation measures)

I Uses multiple climate projections as input to groundwater
and surface water models

I Incorporates Input from Public and Stakeholder Advisors
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Tucson Area Groundwater
Level Changes

LSCR Basin Study Objectives

1) Identify Where Physical Water Resources are
Needed to Mitigate Supply-Demand Imbalances

2) Develop Adaptation Strategies to Improve
Water Reliability for Municipal, Industrial,
Agricultural and Environmental Sectors
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Other organizations with participating staff include:

ATohono 006 o0dham ANatershediManagement Group

A Pascua Yaqui Tribe A Community Water Coalition
A Vail Water A Coalition for Sonoran Desert
A Tucson Electric Power Protection
A Pima County Flood Control A Sky Island Alliance

District A Tucson Audubon Society
A Sonoran Institute A The Nature Conservancy
A AZ Land and Water Trust A American Rivers
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Scenario Planning

Benefits and Costs

RECLAMATION



RCPA.5
RCP4.5
RCP2.6

=
©
©
=
o
r.]
=2
o

Temperature Change (°F)

2000 2020 2040 2060 2080 2100
Year

Source: USGCRP, 2017: Climate Science Special Report: Fourth
National Climate Assessment, Volume I[[Wuebbles, D.J., D.W.
Fahey, K.A. Hibbard, D.J. Dokken, B.C. Stewart, and T.K.
Maycock (eds.)]. U.S. Global Change Research Program,
Washington, DC, USA, 470 pp, doi:

Representative Concentration
Pathways (RCPs)

A Scenarios that include time series of
emissions and concentrations of the full
suite of greenhousega s e s € .

A Used to compare results of climate
models

A Climate model projections available for
RCP 4.5 and RCP 8.5 only

A RCP45-iLovRsk/ Best Casc
A RCP85i i Hi gRisk/WorseCa s e 0
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http://doi.org/10.7930/J0J964J6

Scenarios Focus on Risk
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Key Metrics: Streamflow Permanence, GW Depth, GW Fluctuation

Dry (Class 1)

Condition Streamflow Streamflow Average flood-plain ground-water depth in Annual ground-water

class regime class permanence (percent) dry season, in meters fluctuation, in meters

Perennial 100 Less than 2.5 Less than 0.5

Intermittent-wet  Between 100 and 60 Between 2.5 and 3.5 Between 0.5 and 1.0

Intermittent-dry  Less than 60 Greater than 3.5 Greater than 1.0

From:
Leenhouts JM, Stromberg JC, Scott RL. Hydrologic Requirements of and Evapotranspiration by Riparian Vegetation along the

San Pedro River, Arizona. 2006. USGS Fact Sheet 2006-3027 RE( j I AMA I ION



CAP Service Area Model (CAP:SAM)

A Tool for projecting supply and demand in

CAPOs three

A Accounts for complex legal and physical
characteristics of users and supplies

A Can simulate a wide range variations of
f orceso
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Supply, Demand & Uncertainty

Some of the major factors that affect water

supply, demand and reliability:
AGrowth —
AShortage
AClimate
ASocioeconomics L s pri vi n g Forces
ASector Trends
APolicy Changes
ABehavioral Shifts |
AX @
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Growth Rate

AZ Department of Administration (Low, Med, High Series)
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Growth Location

Outward Growth

Infill

Redevelopment
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