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‘Water needs

-Monitoring and modeling
-Changing times
-Management measures
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« Astounding biodiversity
values

- Migratory pathway of
hemispheric importance

 First Riparian National
Conservation Area

Why does it established in 1988
* International river
matter?
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How much?
Where? When?

Water Needs




Riparian Health and Water Needs

U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

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. ENVIRONMENTAL PROTECTION AGENCY

Hydrologic Requirements of anc
Consumptive Ground-Water Use
by Riparian Vegetation along
the San Pedro Rive

Scientific Investigations Report 2005—5163

ZUSGS

science for a changing world

Functioning Condition Analysis 97
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Ground water

EXPLANATION
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Figure 41. Schematic diagram depicting the three major hydrologic reach types and corresponding vegetation patterns along the
Upper San Pedro River, Upper San Padro Basin, Arizona.
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Figure 4. Riparian ecological condition classes for 14 raaches and streamflow presance for June 2002 within the San Pedro Riparian
National Conservation Area, Upper San Pedro Basin, Arizona.
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Wet reaches

Intermediate
reaches
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Dry reaches
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Monitoring and Modeling



http://www.uppersanpedropartnership.org/

Regional Hydrologic Monitoring Framework

=USGS

Prepared in cooperation with The Nature Conservancy, the Bureau of Land Management,
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

Scientific Investigations Report 2016-5114
Version 1.3, April 2019

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

https://uppersanpedrowhip.org/



Participatory Citizen Science

Volume 47 ¢ Number 3 March 2011

ENVIRONMENTAL
MANAGEMENT

An Intern: al Journal for Decision Makers, Scientists, and Environmental Assessors

Upper San Pedro River
2020 Surface Water Extent

Mpme Wet River

#Ame= Dry River

-~~~ 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 and
Fire Management. Fort Huachuca. Friends of the
San Pedro River, National Park Service.
~| and The Nature Conservancy.

ST Mapping by The Nature Gonservancy.

Fort Huachuca

Forvm

Flexibility in

Conservation Practices

PROFILE
Climate Change
Impacts on Species

RESEARCH ™

ARIZONA
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caiabie 4 ) Springer Lo
267 ISSN 0384-15: San Pedro Community Monitoring Network I-’.‘:L‘l?«'. re G
47(3) 315-518 Surface Water Map, 2020 g =
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https://www.conservationgateway.org/collections/arizona/gis-data-maps/san-pedro-river-wet-dry-maps/
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June 2007

2% wet
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Upper San Pedro River
Surface Water Extent
ans~ \\et River
"~ Dry River
& USGS Streamflow Gage
Unsurveyed Stream or Wash

33.0 mi (49.4 km) of wet river (+/- 0.07 km)
87 wet segments
Longest wet segment 11.8 mi (18.9 km)
Surveyed length 49.6 mi (79.8 km)
61.9% of total stream length wet
Data Collected: June 16, 2007
Stream lines based on the USGS
National Hydrography Dataset.
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2% wet
June 2015
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Upper San Pedro River
2015 Surface Water Extent

"= Dry River
- Unsurveyed Stream or Wash
& USGS Streamflow Gage

35.6 mi (57.4 km) of wet river
Longest wet segment 16.8 mi (27.2 km)
Surveyed length 49.8 mi (80.1 km)
72% of total stream length wet
San Pedro data collected: June 20-21, 2015
Tributary data collected: June 15-23, 2015

Data collected by the Bureau of Land Management,
Borderlands Habitat Restoration Initiative,

Friends of the San Pedro River, National

Park Service, and The Nature Conservancy.

Mapping by The Nature Conservancy.
Stream ines are based on the USGS National
Hydrography Dataset, and may not exactly
match the cumrent channel alignment.

Funding prowided by e Walton Famiy Foundation.
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Area -7
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Surface Water Map, 2015
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8% wet
June 2023
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Upper San Pedro River
2023 Surface Water Extent

Unsurveyed Stream or Wash
& USGS Streamflow Gage
79 oy River
G viet e

53 Avizona state Boundary

29.0 mi (46.7 km) of wel river
Longest wet segment 12.9 mi (20.8 km)
Surveyed length 49.6 mi (79.8 km)
58% of total stream length wet
Data collected: June 12-17, 2023
Also surveyed: 39.6 miles of tributaries,
15.6 miles wet (39.5%)

Data collected by the US Bureau of Land
Management, US Fort Huachuca, US National
Park Service, and The Nature Conservancy

Mapping by The Nature Conservancy.
Stream lines are based on the USGS National

Hydrography Dataset, and may not exactly
match the current channel alignment.

Arizona

Surface Water Map, 2023

San Pedro Community Monitoring Network
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1% wet
une 2025
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Upper San Pedro River
2025 Surface Water Extent

Unsurveyed Stream or Wash
& USGS Streamflow Gage

2% Oy River
2 vierriver

[ Arizona State Boundary

14.8 mi (23.8 km) of wet river
Longest wet segment 7.9 mi (12.7 km)
Surveyed length 48.2.6 mi (77.6 km)
30.6% of total stream length wet
Data collected: June 18-21, 2025
Also surveyed: 39.4 miles of tributaries,
4.8 miles wet (12%)

Data collected by the US Bureau of Land
Management, US Fort Huachuca, US National
Park Service, and The Nature Conservancy

Mapping by The Nature Conservancy.
Stream lines are based on the USGS National

Hydrography Dataset, and may not exactly
match the current channel alignment.
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2023-2024
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Web-based Hydrologic Information Portal for the Upper San Pedro Basin
(Established 2020)

The WHIP makes 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,
in formats they can use.

— BUREAU OF —

RECLAMATION

https://uppersanpedrowhip.org/

Funded By:

WaterSMART Applied Science Grant,
Cochise County, AZ Department of Water
Resources, Sierra Vista, The Nature
Conservancy, the Upper San Pedro Partnership

Upper

SanPedro
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Predictive Groundwater Modeling

Prepared 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

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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Figure 2. Geology and saturatad thicknass of the regional aguifer, Upper San Pedro Basin, United States and Maxico.
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roundwater Management
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MIKE SHE Modeling

Courtesy of Lacher Hydrologic Consulting
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Changing Times
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“Warming is having a profound effect on the
hydrologic cycle in Arizona, increasing losses to
evapotranspiration, reducing soll moisture and
decreasing recharge.

Statewide, total water in storage is declining over
time. Recharge is critical to reliable water
supplies..”

AZ Tri-University Recharge and Water Reliability
Study, 2026 (ATUR)

22
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What to expect:

-Higher temperatures
-More evaporation
-Extreme drought
-Extreme floods
-Extreme wildfire
-Reduced soll moisture
-Reduced recharge
-Reduced groundwater
storage

Protecting and Sustaining the Upper San Pedro River

24
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USGS Raster Hydrograph (Daily): [USGS] SAN PEDRO RIVER AT CHARLESTON, AZ
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1 g -Fewer monsoon flood flows
1940 - 0.5
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1920- . ‘ I " -Drier winter baseflows
1910- . 7 -Some big fall hurricane events
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Management
Measures
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USGS
Water
Budget

2002-2020

o

-2,000

-4,000

-6,000

-8,000

-10,000

-12,000

Protecting and Sustaining the Upper San Pedro River

Sierra Vista Subwatershed Annual Water Budget Balance

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2020

27
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Mission: -
C\n-‘

To implement a regional Cochise Conservation
network of land and water o ESEITS NaOHIX
management projects that |
result in a healthy
watershed, flowing San
Pedro River, conservation
of water resources, and a
vibrant local economy.
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Protecting and Sustaining the Upper San Pedro River

CCRN Memsers

&

SierraVista
A RIZONA

Hereford Natural Resource
Conservation District

29



EXPLANATION
& USGS Stream Gage

BLM Federal Reserved
@ WaterRights
Monitoring Wells

[ Current Projects
[ Future Projects

2024 Surface Water Extent

CCRN Project Sites

@ Babocomari Floodplain Protection Site 22t s
“\a" a [ Class 3: Wet .

Coyote Wash Stormwater Management o & 1 — P
Project P
City of Sierra Vista Effluent Recharge at T
the Environmental Operations Park | 2]
Carr Canyon Recharge Project (future) o

© Three Canyons Conservation Site o

@ Palominas Stormwater Recharge and ::k
Flood Control Project /2

: ' (5]

7} Horseshoe Draw Sediment Control @1
and Stormwater Recharge Project o @)
Border Recharge Project (future) B S
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Natural Floodplain Recharge
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CCRN Cumulative Benefits
(2015 — 2024)

Cumulative Water Benefits in Acre-Feet

m Recharge ™ Retired Pumping ™ Precluded Pumping

60,000
50,000

40,000
30,000
20,000 I I
10,000 l
, m B

20152016 2017 2018 2019 2020 2021 2022 2023 2024

Cumulative Recharge (AF)

Recharge

30,182 AF

Retired
Pumping

16,280 AF

Precluded
Pumping

12,581 AF




Retired Pumping

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

28882338333838§838§883:ﬁﬂ533:328
2222382222833 88888:8:2§EERERRREERE]
S 3 a 3 TSRS S as AR R agsRIRERAE SRS
P = = = S e B B S R - - B S - B B~ S - - e B S - - S S A = A B - |
-15
-17
-19
lSeeA
mage
-21 E‘ below
= —\\inter season highest water level
23 § h w— Summer season lowest water level
a
2
& Palominas Well is an d 8-inch di steel-cased well
-25 é‘ with a reported depth of “200+" feet.
3 Palominas Well is located about 450 feet from the San Pedro
-27 River. High-volume pumping to irrigate alfalfa from 1996-2005
é See occurred more than one mile from San Pedro River.
-] Image B
-29 i helow Measuring point for well water levels: Hole in top of casing
© cover plate, 1.3 feet above land surface.
S
&
-31 | & All 396 water level measurements were made to nearest 0.01
5 foot (~1/8-inch) using 2 chalked Keson fiberglass tape.
Palominas Well Water Level Record, 1989-2019




Conservation Easements

-1 Permanent restrictions relative to
land and water on a property
based on science, to benefit
habitats and regional water
security

11 Can include permanent
retirement of historic pumping,
preclude future water use,
and/or allow for aquifer

recharge facilities



CCRN Recharge Project Criteria

Within project site, near-surface

SUItablllty Of near Surface soils exhibit suitable permeability

h ' d rogeo | ogy rates for potential recharge

The project must meet ADEQ water
quality standards necessary for

Water quality standards | are
project permitting

The project will result in measurable

Measurable hydrologic benefit to near stream groundwater

benefit levels and/or stream flows within the
SPRNCA to sustain riparian health
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=N

Slerra Vista's
Environmenta

Operations
Park

-50 acres of wetlands

T TR IR ST R T T Y T T R

-In operation since 2002
-3,458 acre-feet of recharge in 2024.
-29,303 acre-feet since 2025

7/24/2026
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Future flood-related extremes
provide new opportunities as
well as challenges.

37




Protecting and Sustaining the Upper San Pedro River

O of the rains that falls is lost to
O evaporation and use by plants

of the rainfall recharges our aquifers

7/24/2026 38
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Urban
Enhanced
unoff

Post-Development

Pre-Development

Protecting and Sustaining the Upper San Pedro River

R.21E R 22E

R 20E

7 N ~77] Coyote Wash Stormwater,
s 7 7 Recharge Project (future)

EXPTION ;

G CoRit Brjesiile & \ | ¢ | ok ) :
e AR e |- __[Riverstone (future),
= P e - , : Effluent Project

San Pedro Riparian National Y S
Conservation Area (SPRNCA) 3

R.20E.

3511435,
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R 22E

Courtesy of Geosystems An%ﬂ;éis
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Coyote Was
Stormwater
Managemen
Project

Slowing the flow of
‘urban enhanced runoffX



Coyote Wash
Stormwater
Management
Project

Construction
completed this month

7/24/2026
Courtesy of Cochise County



iment Control

and Stormwater Recharge Project

Horseshoe Draw Sed
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Horseshoe Draw Recharge

Horseshoe Draw: Annual Recharge and Precipitation
300
250

= =
[ TR s TR O o IO |
o o O O

Annual Recharge (AF)

=

2019 2020 2021 2022 2023 2024

Channel ™ Detention Basin @ Precipitation

Protecting and Sustaining the Upper San Pedro River
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Annual Precipitation (Inches)
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Thriving In
uncertainty...

-Tools for Adaptation

A strong foundation of science-based
data sets and tools

45

-Real-world Impacts for Resiliency

A network of projects that work together
at a regional scale to provide water for

SPRNCA where, and how, it's needed
most

-Enduring Partnerships
Over a quarter century of collaboration




More information:
CRNSanPedro.org
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Thank you!

Q&A
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