
1.3.1 – Identify current environmental resources

1.3.2 – ID conditions necessary to support 

1.3.3 – Findings, recommendations, needed studies 

Tasks



Components of environmental flows

Quantifying environmental flows 

Data sources

Task 1.3.2 Supporting Conditions



Basin Recharge (inflow) and Discharge (outflow) Components

Source: Montgomery & Associates

Components of Environmental Flow

River baseflow

Groundwater/underflow

High flows

Evapotranspiration



Role of Flood Flows



Example – Upper San Pedro River

Simulated groundwater budget 2002 ‐2003

Average Annual

Water budget component Inflow Outflow

Natural recharge 58,000 0

Artificial recharge 6,500 0

Stream base flow 17,000 26,600

Evapotranspiration 0 27,600

Groundwater underflow 0 2,600

Drains 0 1,500

Wells 7,200 140,000

Source: Pool  and  Dickinson 2007

Outflows



Baseflow – available for subset of state’s rivers

Evapotranspiration – 13 studies in J. Nadeau’s review

Riparian extent – AGFD, ReGap, Pima County

Riparian & aquatic habitat values – AGFD

Shallow groundwater – Pima County, other?



Historic riparian vegetation in 
Verde Valley (S. Masek-Lopez)

Shallow groundwater mapped by 
Pima County



Characterizing River & Riparian Values

AGFD’s Species Conservation Guide

Distribution of native and sport fish

Threatened and Endangered species

Critical habitat

Obligate aquatic and riparian species

Designated recreational areas

Hunting and fishing



Making the Data Clear and Accessible

River/Water 

 
Feature & Map 

 
Reference No.

Environmental  Resource Values
Environmental Flow 

 
Needs 

(annual acre‐feet)

Other Environmental 

 
Attributes

Source Data

1.

Upper San Pedro 

 

River 

Sierra Vista Sub‐

 

Watershed
Cochise Co.

Map Ref:  A1

•

 

40 mi. of river and 57,000 acres designated for 

 

conservation of desert riparian system.
•

 

Extensive cottonwood‐willow and other riparian 

 

habitat types
•

 

Important state watchable wildlife area with 

 

habitat for 84 mammal species, 41 amphibians & 

 

reptiles, 14 fish and over 350 bird species.
•

 

internationally recognized area for recreational 

 

bird watching.
•

 

3 federal ESA listed and candidate species.
•

 

Hunting and fishing permitted.

baseflow = 26,600
ET = 27,600

groundwater =    2,600

Total = 56,800

shallow groundwater 

 

levels of x ft. or less on 

 

primary and secondary 

 

floodplain terraces

2002 riparian 

 

assessment identified 

 

xx,xxx  ac cottonwood‐

 

willow, xx,xxx ac mixed 

 

broadleaf deciduous, 

 

xx,xxx ac mesquite 

 

bosque

Pool and Dickensen 

 

(2007)
BLM
AGFD
ADWR
USGS
Stromberg and others 

 

(2002)

2.

3.

4.



Environmental flow needs can be quantified

Rich information available to characterize resource values 

Feasible within timeframe if we narrow down and focus tasks

Opportunity to develop rich compendium for natural resources
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