WATER RESILIENCE:
UPPER SAN PEDRO RIVER BASIN,
ARIZONA




The Upper San Pedro Challenge: Balancing Water Needs
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Fort Huachuca Sentinel Landscape

BUFFALO SOLDIER ELECTRONIC TESTING RANGE
Fort Huachuca, Arizona S.B. 1387
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San Pedro Riparian National Conservation Area

71 The first National Riparian Conservation Area designated by Congress
in the nation in1988, managed by the U.S. Bureau of Land Management

11 Purpose is to protect the riparian area and the aquatic, wildlife,
archeological, paleontological, scientific, cultural, educational, and
recreational resources
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U.S. Groundwater Depletion

GRACE-Based Shallow Groundwater Drought Indicator

October 12, 2020
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Wetness percentiles are relative to the period 1948-2012
Cell Resolution 0.125 degrees
Projection of this document is Lambert Azimuthal Equal Area
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science for a changing world

Groundwater Resources Program
Streamflow Depletion by Wells—Understanding
and Managing the Effects of Groundwater
Pumping on Streamflow




Our Story...

THREE congressionally recognized PARTNERSHIPS. TWO DECADES.

Upper San Pedro Partnership (Data)

Hydrologic science: Monitoring, modeling and research

Sentinel Landscape (Policy planning /implementation)

Landscape scale conservation

Cochise Conservation and Recharge Network(Water Management)

Implementation of groundwater management projects



6
A Planning Policy and
Implementation

A Water Resource
Management Strategies

G Laws and Regulations




UPPER SAN PEDRO PARTNERSHIP (#1)- Science

MISSION AND PURPOSE

The purpose of the Partnership is to coordinate and cooperate in the
identification, development and utilization of science and technical

information to assist in meeting water needs in the Sierra Vista
Subwatershed of the Upper San Pedro River Basin

uppersanpedropartnership.org

Upper
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Upper San Pedro Partnership Members
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Regional Hydrologic Monitoring Framework

=USGS

Prepared in cooperation with The Nature Conservancy, the Bureau of Land Management, S U bwq Te rS h e d

Cochise County, the City of Sierra Vista, and the U.S. Department of Defense

Hydrological Conditions and Evaluation of Sustainable
Groundwater Use in the Sierra Vista Subwatershed, Upper
San Pedro Basin, Southeastern Arizona

Riparian
System

Scientific Investigations Report 20165114
Version 1.3, April 2019

U.S. Department of the Interior
U.S. Geological Survey




articipatory Citizen Science

Volume 47 ¢ Number 3 March 2011

BENSON

Upper San Pedro River
2020 Surface Water Extent

=pme Wet River
A Dry River

ENVIRONMENTAL
MANAGEMENT

An Internatic

Unsurveyed Stream or Wash
& USGS Streamflow Gage

29.4 mi (47.4 km) of wet river
Longest wet segment 10.8 mi (17.3 km)
Surveyed length 49.6 mi (79.9 km)

59% of total stream length wet
Data collected: June 13-20, 2020
Data collected by the Bureau of Land Management.

Cochise County. AZ Department of Forestry

Fire Management. Fort Huachuca. Friends otme
San Pedro River. National Park Servi

and The Nature Conservancy.

nal Journal for Deg 1 Makers, Scientists, and Envirc
Mapping by The Nature Conservancy.
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Funaing provided by the Walton Family Foundation.
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Ecosystem Health and Water Needs

U.S. DEPARTMENT OF THE INTERIOR

U.S. GEOLOGICAL SURVEY Functioning Condition Analysis 97

Prepared in cooperation with the BUREAU OF LAND MANAGEMENT,
ARIZONA DEPARTMENT OF WATER RESOURCES, CITY OF SIERRA VISTA
U.S. DEPARTMENT OF DEFENSE and the U.S. ENVIRONMENT) i
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Scientific Investigations Report 2005—5163 * TAMARISK FREMONT COTTONWDOD RIVERINEMARSH  €—— DIRECTION OF GROUND-
OR GOODDING WILLDW VEGETATION WATER MOVEMENT
Figure 41. ic diagram tha thrae major hydrologic reach types and comesponding vegatation patterns along the

s Uppar San Pedro River, Upper San Padro Basin, Arizona.
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science for a changing world

100  ChapterC

{Cormado
/ \Matiom!
Forest

Basa from U.S. Goohgical Survey
digied data, 1:100,000, 1982
Universal Transvarea Wircator
projaction, Zan 12

0 10 KILOMETERS ) M
0 BMILES j
2 wzgvp (NCIRDBNTRE e o | I -------- -
MEXICO SONORA
NOTE: Number s assignad to each of the EXPLANATION
14 reaches of the San Pedro Rier
Ainthe un Pedro Agaran CONDITION CLASSES: ‘SAN PEDRO RIVER, JUNE 2002:
Istonal Conservation Area E DRY—Class 1 DRY
[ INTERMEDIATE—Class 2 — WET
[ wer—class 3

Figure 42. Riparian ecological condition classes for 14 reaches and streamflow presence for June 2002 within the San Pedro Riparian
National Conservation Area, Upper San Pedro Basin, Arizona.



Predictive Groundwater Model

science for a changing world

Prapared in cooperation with the
UPPER SAN PEDRO PARTNERSHIP and BUREAU OF LAND MANAGEMENT

Ground-Water Flow Model of the Sierra Vista
Subwatershed and Sonoran Portions of the
Upper San Pedro Basin, Southeastern Arizona,
United States, and Northern Sonora, Mexico
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Scientific Investigations Report 2006-5228

U.S. Department of the Interior
U.S. Geological Survey

6  Ground-Water Flow Model. Sierra Vista and Sonoran Portions of the Upper San Pedro Basin. Arizona and Mexico
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SATURATED THICKNESS OF THE
REGIONAL ALLUVIAL ADUIFER, IN METERS
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Figure 2. Geology and saturated thicknass of the regional aguifer, Upper San Pedro Basin, United States and Maxico.




Groundwater Management Scenarios

Simulated Drawdown - Model Layer 4
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Groundwater Capture Maps

ZUSGS

science for a changing world

Prepared in cooperation with the Upper San Pedro Partnership

Simulated Effects of Ground-Water Withdrawals and
Artificial Recharge on Discharge to Streams, Springs, and
Riparian Vegetation in the Sierra Vista Subwatershed of
the Upper San Pedro Basin, Southeastern Arizona

Scientific Investigations Report 2008-5207

U.S. Department of the Interior
U.S. Geological Survey

12 Simulated Effects of Ground-Water Withd Is and Artificial Rech of the Upper San Pedro Basin, Arizona
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Conservation Area
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Increased streamflow,
riparian evapotranspiration,
and springflow as a fraction
of recharge rate at 10 years
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Figure 54.C il of str riparian evapotranspiration, and springflow that would result for recharge of water to

the uppermost model layer at a constant rate for 10 years. The color at any location represents the fraction of the recharge rate at that
location that can be accountad for as changes in outflow to model boundaries representing streams, riparian vegetation, and springs.



Web-based Hydrologic Information Portal for the Upper San Pedro Basin
(July 2020 - June 2022)

The WHIP will make the wealth of
hydrologic information gathered from the
Upper San Pedro Basin readily accessible
and useful to the decision-makers, project
managers, scientists, and general public
who need it and in formats they can use.

— BUREAU OF —

RECLAMATION

Funded By:
Bureau of Reclamation ($99K)
WaterSMART Applied Science Grant
Local Match (S99K)
Cochise County, AZ Department of Water
Resources, Sierra Vista, The Nature Conservancy

Upper
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Fort Huachuca Conservation Projects

Fort Huachuca has pledged to reduce its impact on groundwater
resources through a four-pronged strategy: Reduce, Reuse,
Recharge and Educate. The frend is clear, Fort Huachuca has
reduced its pumping of groundwater. Here are the facts:

« Fort Huachuca has reduced groundwater withdrawals from the
regional aquifer by over 65 percent through aggressive water
conservation measures

« Groundwater withdrawals by the Forf have declined from 3,028
acre-feet per yearin 1993 fo 1025 acre-feetin 2014

« During this period, population has varied by several thousand
people.

« Fort Huachuca accomplished this water conservation by
implementing a wafer conservation policy for all water use on the
installation including on-post residents

SOURCE: hitps://waterwise.arizona.edu/fort-huachuca-conservation-projects




Comprehensive, Subwatershed and Area Plans:

Cochise County Water Policies

Prohibit increases in residential density within two miles of SPRNCA

Discourage lot-splitting in lieu of subdivision process

Thresholds for density requests to not exceed the projected water use under existing
zoning.

Discourage commercial high water uses unless off-set by conservation or re-use measures.
Encourage new development near existing wastewater treatment and water providers

Subdivision Regulations

“Conservation subdivisions” that require a 50% set-aside through conservation easements



Water Codes by Jurisdiction

. - = - Sierra Cochise County Oro Valley Lake Havasu Buckeye
Water Conservation Code by Jurisdiction Viets Bisbee | [\ orporated)| (TCSN Metro) City (PHX Motro) |  Fla@staff
Population 43,585 5192 19 877 44,350 54411 68,453 71,975
Regional Water Supply Stress Index Level 05-06 05-06 05-06 07-08 07-08 03-04 01-02

"Reduced-turf’ policy in commercial, industrial, and multi-family residential zonss

Reduced-turf” policy in single-family residential zones

Mo-turf” policy in commercial and industrial zones

"Mo-turf' policy in multi-family residental zones

Designated Water Conservation Office

Cifers waber conservation rebate/discount programs

EFA WaterSenae Partner City

EPA WaterSense standards officially adopted o code

Automatic shutaff nozzles required for hoses

Car wash facilities required to recycle at least /5% of ther water

Self-closing faucets required in non-office commercial zones

Smart control systems required for imgabion

Mew subdivisions wi landscaping must have xeriscape model option

Water-impermeable ground covers or bamiers shall not be used under landscaping. mulch, or rock

MNew pools will be required o have a cover

Mandatory greyeatar-ready plumbing installation in new residential zones

Mistors are prohibited in commercial and industrial 2oncs

Flowing waters used in fountains must be recirculated and'or use non-patable water sources

Construction of fountains prohibited in commertial and industrial zones

Site plans are required to st water usage of proposed land=scaping

Rastrictions on new mresidential air conditioning (no exclusive evaporative cooling systems)

Requires new dishwashera'clotheswashsars to be EnergyStar certiied

Requires whole-house manifold or on-demand hot water recirculating systems

SFR - New water softeners/dnnking water treatment systems must meet NSFANSI efficiency standards
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ADOPTION OF WATER CONSERVATION CODE PROVISIONS

20

18 18
17

16 16

SIERRA VISTA BISBEE COCHISE ORO VALLEY LAKE HAVASU BUCKEYE FLAGSTAFF
COUNTY

mYES mNO



FORT HUACHUCA SENTINEL LANDSCAPE (#2)

MISSION AND PURPOSE...

Preserve the rural and working character of the landscape, strengthen the
economics of farms, ranches, and forests, conserve habitats and natural
resources, and protect vital test and training missions on Fort Huachuca

sentinellandscapes.org /landscapes /fort-huachuca/



Fort Huachuca Sentinel Landscape Members
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San Pedro River, Palominas



Fort Huachuca Conservation Projects

Acres Protected 12,447 43

Acres Enroclled 254 804 6

0 50k 100k 150k 200k 250k 300k

Acres

FORT HUACHUCA SENTINEL LANDSCAPE
PARTNERSHIP (FHSLP) STRATEGIC PLAN
This Fort Huachuca Sentinel Landscape Partnership (FHSLP) Straregic Plan for 2019 — 2024 outlines
objectives to help the Partnership preserve the working and rural character of the landscape, strengthen

the economies of farms, ranches, and forests, conserve habitars and natural resources, and protect vital
test and training missions conducted on Fort Huachuca

SOURCE: hiips://sentinellandscapes.org/media/qsffin2xw/fort_huachuca_strategic-plan.pdf
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Conservation Easements

11 Keep private landowners
managing lands

1 Custom restrictions relative to
land and water use based on

science to benefit habitats and
regional water security

11 Can include permanent
retirement of historic pumping,
preclude future water use, and

allow for construction of aquifer
recharge facilities



Cochise Conservation & Recharge Network (#3)

MISSION AND PURPOSE...

The mission of the Cochise Conservation & Recharge Network (CCRN) is
to implement a regional network of land and water management
projects that result in a healthy watershed, flowing San Pedro River,
conservation of water resources, and a vibrant local economy.

& 2 Bl Cochise Conservation
2L e Recharge Network

ccrnsanpedro.org



Cochise Conservation and Recharge Network Members
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Cochise Conservation and Recharge Network
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Retired Pumping
N

IMPACT OF HIGH-VOLUME PUMPING ON THE WATER LEVEL IN A WELL NEAR THE SAN PEDRO RIVER

388&333*B§$83§8888§883:§Q3535328
2222382223833 8888 8 83zF§EEEEERERRER
S eI E BTN aa g e ne g rad AT RS
b S e S e e = A A e R A A - - B e A A e R S A A e e A B S - A
-15
R, !
17 ' ) i r }
“’A” u" ““ ”r‘
-19 * ( ' See.
| e C
ek e
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- m—\\inter season highest water level
23 .E W— Summer season lowest water level
a
2
§ Palominas Well is an unused 8-inch diameter steel-cased well
-25 ; with a reported depth of “200+" feet.
3 Palominas Well is located about 450 feet from the San Pedro
-27 ’ I River. High-volume pumping to irrigate alfalfa from 1996-2005
é [ See occurred more than one mile from San Pedro River.
s ImageB
-29 i t helow Measuring point for well water levels: Hole in top of casing
° cover plate, 1.3 feet above land surface.
b
£
31 & All 396 water level measurements were made to nearest 0.01
8 foot {(~1/8-inch) using a chalked Keson fiberglass tape.
Palominas Well Water Level Record, 1989-2019




Aquifer Recharge- City of Sierra Vista

San Pedro
Riparian

National Conservation

Area - BLM




The Bottom Line...
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Legal Considerations

Unique habitat and biodiversity attributes of the SPRNCA has resulted in significant
legislation and litigation.

Legal aspects have impacted partnerships direction and work.

Federal reserved water rights for SPRNCA and Gila Water Rights Adjudication address
federal gross need for water. Fort Huachuca and BLM have both completed
claims /extensive trials and awaiting court decisions.

Section 7 of Endangered Species Act has implications for net effect of water usage on
San Pedro River and endangered and threatened species. 5 lawsuits against Fort
over past 25 years. Lawsuit currently pending. Current Fort Biological Opinion has
water credit surplus for Fort.
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