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Presentation Outline
• Motivation 

• What is a Reclamation Basin Study?

• Reclamation Basin Studies in Arizona
West Salt River Valley

Lower Santa Cruz

Eloy-Maricopa Stanfield

• What could an Upper San Pedro Basin Study look like?

• Questions and Discussion

5 min.

10 min.

15 min.



SECURE Water Act of 2009

• Directs the Secretary of the Interior to 
establish a climate change adaptation 
program to:

Assess risks to water supply

Analyze the impacts of changes in water 
supply on a variety of demands 

Develop adaptation strategies in 
consultation with non-Federal 
participants

Presenter
Presentation Notes
The Study supports long-term basin-wide water resources planningIt also sets the stage for future Reclamation grant applications



Reclamation Basin 
Studies in Arizona

• West Salt River Basin Study
• Lower Santa Cruz River Basin Study
• Eloy Maricopa-Stanfield Basin Study

Presenter
Presentation Notes
There have three Basin Studies underway in Arizona.  Each of these studies were tailored to the needs and concerns of the non-Federal Partners.



Four elements of a Reclamation Basin Study

Evaluate risks to 
infrastructure & 
other systems

Element 2 Element 3

Develop & 
investigate 
adaptation 
strategies

(structural and 
non-structural)

Perform trade-
off analysis of 

strategies

Element 4

Project future 
supply & 
demand 

imbalances, 
including 
effects of 

climate change

Element 1
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Presentation Notes
The purpose of the Basin Study is to set a foundation for comprehensive basin-wide water resources planning.  Reclamation has specific grant opportunites for areas that have completed a basin study.  By definition, a Basin Study must contain four elements.  In the first element, we project the Basin’s future supply and demand imbalances, specifically incorporating climate change.  Because we do not know exactly what the future will hold, we typically use a scenario planning approach, looking at a range of project climate factors.  Partners play a key role in developing the assumptions used for the scenarios.Once projections have been developed under each scenario, this information can be used to evaluate risks to the basin’s water infrastructure and other systems, including the environment.After evaluating risks, the partners formulate adaptation strategies to address these risks.  Reclamation assists in the technical development of these strategies, typically coming up with a planning level estimate of the costs and benefits of each strategy.Finally, the partners develop a set of rating criteria for the strategies and perform a trade-off analysis.  I will be providing more detail on this later in the presentation.Scenario planning – we use a range of assumptions – looking at the bounds of possibility.Ability to predict is not as good as it used to be.   Climate is becoming more variable.Does not “select” a project, creates a knowledge base.



West Salt River Valley Study Area

Presenter
Presentation Notes
This is the area for the West Salt River Valley Basin Study, in the Phoenix metropolitan area.  This area has been growing very quickly in the past decade and has an urgent need to provide water for current and new residents.



Historical, 1950-1999
Basin Mean

Temperature 
(°F)

Precipitation 
(in)

Baseline 59.3 15.9

Climate Change Scenarios, 
2060s (2045-2074)

Projected Change in Basin Mean
Temperature 

(°F)
Precipitation 

(%)
Hot Dry (HD) + 6.9 - 12.9
Hot Wet (HW) + 6.6 + 10.0

Central Tendency (CT) + 4.6 - 0.6
Warm Dry (WD) + 3.6 - 10.2
Warm Wet (WW) + 2.8 + 8.8

Climate Change Analysis
Climate Change analysis performed by Reclamation TSC. 

Change factors were provided for key locations and ET for groundwater modeling

Projected Change in Mean Annual Basin-wide Temperature and Precipitation for the Climate Change 
Scenarios Based on CMIP5 BCSD Projections; Historical Period, 1950- 1999; Future Period, 2060s (30-year 
range, 2045-2074).
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Presentation Notes
The West Salt River Valley Study analyzed 5 climate scenarios, comparing the periods of 1950 – 1999 to 2045-2074.  You can see that in all cases, the temperature is projected to rise.  On the precipitation side, there are projections of both increases and decreases in precipitation.



Population growth projections varied based on location and rate

Presenter
Presentation Notes
Besides modeling changes in climate, the Study also modeled a range of future demands, using State of Arizona population projections and a tool developed by the Central Arizona Project, called CAP:SAM, to look at growth patterns.



•Groundwater model 
results show increased 
groundwater pumping to 
meet the 2060 demand 
will lead to water level 
declines. Those declines 
vary by location and the 
amount of pumping 
associated with each 
scenario.

Summary of findings (groundwater model)

Presenter
Presentation Notes
The climate and demand models provided input into a groundwater model of the area. This is an example of one of the scenarios that were modeled.  The results show where groundwater levels will decline in absence of adaptation measures.



Strategy All Criteria Economic & 
Financial

Environment & 
Sustainability

Social & 
Administrative Team Survey Overall

(1) Demand 
Management 100% 100% 92% 94% 100% 100%

(2) Regional 
Effluent – Direct 
Potable Reuse

61% 45% 82% 51% 61% 62%

(3) Regional 
Effluent – Direct 
Non-Potable Reuse

81% 61% 79% 99% 79% 81%

(4) Local Effluent 
Reuse/Recharge –
Potable or Non-
Potable

88% 63% 100% 96% 86% 88%

(5) Regional 
Effluent Recharge 89% 64% 97% 100% 86% 89%

(6) Poor Quality 
Groundwater 
Treatment

62% 60% 51% 70% 59% 61%

(7) Ocean 
Desalination 67% 70% 72% 50% 71% 68%

(8) Inland 
Desalination/Bracki
sh Water Treatment

41% 34% 43% 46% 41% 41%

(9) Groundwater 
Transactions/ 
Exchanges

54% 58% 41% 57% 51% 53%

(10) Surface Water 
Transactions/ 
Leases/Exchanges

79% 79% 79% 70% 78% 79%

Presenter
Presentation Notes
This slide depicts the results of the Trade-off Analysis for the West Salt River Valley Study.  The trade-off analysis summarizes the evaluation of adaptation strategies by the partners.Partners formulated the adaptation strategies listed along the leftmost column of the table.  Technical information on these strategies was provided by Reclamation.  The Partners also developed the evaluation criteria (displayed across the top of the table).  Each strategy was evaluated with respect to each criterion, and the results are presented in this table.    



Lower Santa Cruz River Basin Study
Important contributions:

• Risk-based strategy

• Includes seasonality, variability and extremes analysis 
using advanced methods

• Developed surface and groundwater modeling results 

• Considers effects to streams and riparian areas



LSCR Basin Study ObjectivesTucson Basin Water Level Changes

1950 - 2000

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

2000 - 2014

2)  Develop Strategies to Improve Water Reliability 
for Municipal, Industrial, Agricultural and 
Environmental Sectors

Presenter
Presentation Notes
These two pictures from Tucson Water show the extent that the Tucson aquifer was drawn down between 1950 and 2004, and how it has rebounded in many places, due to the recharge of Central Arizona Project Water. CAP recharge is not distributed evenly throughout the basin, and that there are still areas of significant supply-demand imbalance.  These local supply-demand imbalances are the focus of the study.



 

EMISSIONS 
SCENARIOS

(RCPs)

Presenter
Presentation Notes
Similarly to the West Valley Study, basin-wide climate change and growth in municipal demand are modeled separately, but both provide input to a groundwater model.  Due to the concern in the Tucson area about climate impacts on environmental resources, we included surface water modeling in this study.



Surface Water 
Basin 

Configuration

Presenter
Presentation Notes
The domain of the surface water model was somewhat different than the study area boundary.



But this map is just a 
change in the median of a 
range of possible futures!

Monsoon Season:
Probability 

Distribution of 
Streamflow Change

Presenter
Presentation Notes
This slides portrays the surface water modeling results for the monsoon season under two climate scenarios, for two 30 year time periods.  The colors portray the median value, but each sub-basin was modeled to produce a full probability distribution.



Projected 
Change in 
Groundwater 
Elevation,
2020 to 2060

16

Presenter
Presentation Notes
This slide show the matrix of scenarios used in the LSCR Basin Study and the areas of groundwater level change under each scenario



Evaluation Criteria
Criterion Description Measurement Directionality

(1) Water Supply Reliability Benefit Benefit from reducing future shortages anticipated 
for the study area. Monetized Benefit

(2) Capital Cost Cost of construction or implementation (upfront 
cost). Monetized Cost

(3) O&M Cost Cost of operation and maintenance (ongoing cost). Monetized Cost

(4) Aquifer Benefit
Improvements in groundwater levels to reduce 
pumping costs, prevent subsidence, or improve 
general aquifer condition.

0 to 3 Benefit

(5) Quality of Life Benefit Improvements in recreation, aesthetics, health, 
safety, heat island effect, or cultural resources. 0 to 3 Benefit

(6) Leverage Existing Resources Utilizes or enhances existing investments or 
infrastructure. 0 to 3 Benefit

(7) Barriers to Implementation Obstacles from public perception, regulations, 
administrative complexity, or physical limitations. -3 to 0 Cost

(8) Riparian Impact Changes to riparian habitat and conditions. -3 to 3 Cost/Benefit

(9) Water Quality Impact Changes in the chemical, physical, or biological 
characteristic of water resources. -3 to 3 Cost/Benefit

(10) Flood Risk Impact Changes in flood risk (probability or 
consequences). -3 to 3 Cost/Benefit
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Presentation Notes
The LSCR Basin Study Evaluation Criteria are different than the West Salt River Valley Study.  We specifically included a Quality of Life Benefit as well as impacts to riparian areas and water quality.



Eloy-Maricopa Stanfield Basin Study Area

• Located south of Phoenix 
metropolitan area in Pinal County

• Study area: 1575 sq. mi. 
• Pinal Active Management Area (AMA) 

as defined by Arizona Department of 
Water Resources (ADWR)

• Water demand has historically been 
dominated by agriculture sector

• Agriculture and agribusiness 
contributes $1.1 billion to 
local economy

Presenter
Presentation Notes
The EMS Basin Study is still underway.



Pinal County
Major Water Uses

19

• Agriculture sector

• Rapid municipal growth 



Projected Long-Term Problem

20Projected aquifer change over 100-years adapted from ADWR

“Looking out 100 years, there is 
insufficient groundwater in the 
Pinal Active Management Area to 
support all existing uses and issued 
assured water supply 
determinations.”

Projected Deficit:

8.1 million acre feet

ADWR Presentation to the House Ad Hoc 
Committee on Groundwater Supply in 
Pinal County, October 11, 2019

Presenter
Presentation Notes
The EMS Basin Study is addressing a large projected deficit of groundwater if all of the planned developments for the area are constructed and farming continues as it has in the past.



What would a San Pedro Basin Study look like?

• Would incorporate completed and on-going analyses to the 
greatest extent possible

• Could include an analysis of climate variability, seasonality 
and extremes

• Could include an analysis of environmental impacts

• Would set the stage for future Reclamation or other grant 
opportunities

Presenter
Presentation Notes
These are some ideas for an “Upper San Pedro” Basin Study.



Questions are welcome

Contact information:
Kevin Black
Program Development Division Manager
Reclamation Phoenix Area Office
kblack@usbr.gov, 623-773-6270

Eve Halper
Water Resources Planner
Reclamation Phoenix Area Office
ehalper@usbr.gov, 623-773-6279
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