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Section 2

Conservation Tools
Options to Protect Working Rivers Alongside Working Landscapes

Opposite:
Looking West Across the 
C6 Ranch Towards the 
Santa Rita Mountains 
(Photo: Arizona Land 
and Water Trust)

Left:
Horseback on the A-7 
Ranch (Photo: John 
Sullivan, Pima County 
Natural Resources, Parks 
and Recreation)

Arizona’s ranchers and farmers face many 
challenges.  Some of these challenges result from 
outside pressures on lands, rivers, and aquifers.  
Several conservation tools and incentives have 
emerged to address these challenges.  The source 
of water, management jurisdiction, and type of 
water right frame options to protect and enhance 
the many values provided by healthy working 
rivers and aquifers.  

No two ranches are alike and no two 
landowners have the same goals and needs.  
With access to more information, resources, 
and options, landowners may be able to make 
better, more informed decisions for themselves 
that suit their distinct needs.  The options below 
are not intended as an exhaustive list of all the 
possible tools that can be used to protect both 
working landscapes and the working rivers on 
which they depend.  Instead, this list may provide 
useful information for landowners who want 
to connect their water with benefits that can 
come from small, incremental changes in use and 
management.  In the end, what is best for the 
long-term health of the ranch is often what is also 
best for the health of the river, aquifer, floodplain, 
or watershed.  Hopefully, a greater understanding 
of water rights and the connections between 
water use and river health will lead to win-win 
outcomes for landowners and conservation values 
protected by the working farms and ranches that 
comprise our vast western landscapes.

Rivers and aquifers have always been integral 
to the state’s economic, cultural, and ecological 
well-being. A growing commitment to steward 
and enhance Arizona’s rivers and streams has led 
to the creation of several conservation programs 

and incentives that encourage willing landowners, 
conservation groups, and government agencies to 
partner to conserve desert streams and rivers alongside 
family farms and ranchlands.  Several federal, state, 
and local programs provide incentives for landowners 
to conserve land and water resources.   Agricultural 
programs, habitat conservation plans, and private 
entities may also offer financial and professional 
resources to carry out conservation agreements.  For a 
detailed compilation of federal, state, local, and private 
conservation programs, please contact Arizona Land 
and Water Trust or review our website:  www.alwt.org.

Before entering into any of the agreements listed 
below, we suggest you seek out competent legal advice 
whenever possible.  Experienced attorneys may be able 
to help you make important decisions regarding legal 
and tax consequences.  Hydrologists, ecologists, and 
agricultural management professionals may be able 
to help you more clearly determine how these tools 
will benefit your land.  Learning about the potential 
benefits of these tools is only the first step in crafting 
an agreement that will benefit your unique land and 
your personal circumstances.
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riparian vegetation is supported and may also 
dictate the reliability of established water uses as 
new uses proliferate.

Baseflow (top picture, opposite) is the portion 
of streamflow sustained by discharge from the 
surrounding aquifer.  The water table is higher 
than the stream channel, and the gradient causes 
discharge into the channel.  When baseflow is 
present, the stream is gaining water from the 
surrounding aquifer and is considered a “gaining” 
stream.  The top image depicts a gaining stream 
with perennial (year-round) discharge into the 
stream channel from the surrounding aquifer.   
The steady winter rains can provide a special kind 
of baseflow known as “recessional baseflow” that 
supports gaining reaches even after winter rains 
(or monsoon flood flows) recede.  

An ephemeral stream is often called a “losing” 
stream (bottom two images) where water tables 
are below the surface water elevation.  Ephemeral 
streams convey surface flood flows only from the 
water and sediments mobilized during winter and 
monsoon rains.

These conditions—gaining or losing streams—
are important in the riparian conservation 
context because desert rivers are dynamic, 
bouncing back and forth between these two 
states in response to natural and human stressors, 
such as prolonged drought or new wells in fully 
appropriated rivers.

In the context of desert rivers, voluntary 
conservation agreements are designed to maintain 
or modify water use patterns to:

• Conserve gaining reaches of healthy working 
rivers,

• Reverse or slow the rate of water table decline in 
losing reaches (for formerly gaining stretches),

• Slow the rate of water table decline throughout 
the watershed,

• Rewater wetlands, and
• Generate flood pulse flows through coordinated, 

temporary reductions in water use.

Just as the preceding paragraphs describe 
the connections between groundwater and 
surface flows, the following section offers actual 

mechanisms and tools that can impact physical 
systems and cause rivers and aquifers to recover.  
While voluntary conservation agreements can be 
initiated at a local ranch and stream level, their 
reach can potentially extend into the community, 
watershed, and region, especially when local 
efforts are multiplied. A strong portfolio of local 
conservation projects can deliver incentives to 
rural communities that ensure broad benefits for 
local and regional conservation.

Tools 
Cooperation between landowners, land trusts, 
conservation groups, and governments is 
essential to the planning and implementation of 
water management and conservation strategies 
and agreements.  Efforts to conserve Arizona’s 
riparian heritage have expanded significantly in 
recent years.  Nongovernmental organizations, 
government agencies, and landowners have 
partnered on several innovative approaches 
to balance human and environmental needs.   
Citizen groups have been working simultaneously 
to craft local approaches to riparian and resource 
conservation based on a combination of the 
best available science with unique cultural and 
economic priorities.  These partnerships and 
community efforts reflect the growing range 
of conservation tools available to protect and 
restore riparian habitat while providing a benefit 
to willing landowners, without sacrificing the 
flexibility of private property rights.

Cattle at Lake on the 
Babacomari Ranch 
(Photo: Frank 
McChesney, Babacomari 
Ranch)



Case Study: Cienega Creek Instream 
Flow Permit 
Instream flow rights can ensure that a minimum 
baseflow is retained in a particular reach of a 
stream channel.  By securing baseflows, instream 
flow rights can help restore and protect a more 
diverse and robust stream system.  Healthy 
working stream systems should allow for 
greater aquifer recharge and flood protection 
downstream.

Instream flow rights may protect senior water 
rights downstream by ensuring that water remains 
in the stream to reach pumps and diversions.  By 
protecting senior water rights in a stream, we may 
be able to protect agricultural rights, municipal 
supplies, and riparian habitats simultaneously.

Cienega Creek is one of only two remaining 
perennial streams in the Tucson basin.  Cienega 
Creek drains an area of over 400 square miles 
and enters Tucson from the southeast.  The 
creek supports some of southern Arizona’s best 
remaining examples of native mesquite-bosque 
and cottonwood-willow riparian habitats, once 
typical along the major streams that flowed 
throughout southern Arizona.  Cienega Creek 
also supports both municipal and agricultural 
uses along its path toward its confluence with the 
Santa Cruz River.

In order to protect Tucson from downstream 

floods and to ensure a healthy system that 
supports groundwater recharge, Pima County 
Regional Flood Control District acquired nearly 
2,000 acres along Cienega Creek just north of 
Interstate-10 in 1986.  The former landowner had 
filed an application for an instream flow water 
right in 1983.  The instream flow appropriation 
application was transferred to Pima County 
Regional Flood Control District, and the County 
completed the application process by collecting 
and reporting the necessary streamflow data 
to ADWR.  The right was formalized—or 
certificated—in 1994.  Pima County now holds 
an instream flow right for Cienega Creek within 
the Cienega Creek Natural Preserve for 985.36 
acre-feet per year.  

Pima County and the City of Tucson have 
gained valuable flood protection from the 
preservation of instream flows along Cienega 
Creek and the protection of the surrounding 
floodplain.  The Cienega Creek Natural Preserve 
provides a haven for bird watchers and hikers.  
Neighboring users have been protected from 
surface flow depletion because baseflows must 
now remain instream due to this water right 
certification.  The municipal and agricultural 
water supplies in the region will also benefit from 
the increased aquifer recharge that will occur 
along the protected reach of Cienega Creek.
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From top:
Cienega Creek Before Pima County Instream Flow Permit and Restoration 
(June 1988) (Photo: David Scalero, Pima County Regional Flood 
Control District)

Cienega Creek After Pima County Instream Flow Permit and Restoration 
(July 1995 and June 1998) (Photos: David Scalero, Pima County 
Regional Flood Control District)

Opposite: 
Cienega Creek Above the Confluence with Spring Water Creek (Photo:  
Kelly E. Mott Lacroix, Arizona Department of Water Resources)

Surface Water Tools
New Permit: Appropriation for Instream Flow 
A landowner can apply for a new surface water 
permit to benefit fish, wildlife, or recreational 
use.43  Surface water permits to appropriate 
water for fish, wildlife, and recreation are known 
as instream flow permits.  Water subject to 
instream flow permits is not diverted away from 
the stream but kept in the channel.  Among the 
earliest tools for river protection in the state, 
instream flow permits are frequently combined 
with other land acquisition and conservation 
strategies to restore riparian areas, allow for 
more efficient groundwater recharge, and ensure 
that water is available for senior, downstream 
surface water rights. 

How it works – Wildlife and fish were 
recognized as beneficial uses in 1941 and 1962, 
respectively.  In 1979, The Nature Conservancy 
filed the first application for an instream flow 
permit in Ramsey Canyon.   The proposed 
beneficial use was to maintain a continuous 
flow for wildlife and fish preservation.  The 
Certificate of Water Right confirms a right for an 
annual flow of 719.8 acre-feet of water along the 
designated reach of Ramsey Canyon.  Since the 
instream flow permitting process is different from 
the more traditional surface water appropriation 
application process, ADWR issued a guide to 
filing applications for instream flow water rights 
in Arizona in 1991.44  A draft update of the 1991 
guide was prepared in 1997.  These guidelines 
outline a seven-step process: (1) a preapplication 
conference with ADWR; (2) data collection to 
document streamflow conditions, availability, and 
need for instream flow; (3) an application filing 
for the appropriation; (4) hydrologic data analysis 
and report; (5) public notice; (6) issue of surface 
water permit; and (7) certificate of water right.  
A final certificate requires at least four years of 
streamflow data.   As with all surface water rights, 
new permits or changes to existing permits are 
subject to an ADWR review to protect existing 
rights, public safety, and public welfare.
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Strengths – Most large rivers are fully 
appropriated. Establishing a new right for 
instream flow with a 2010 priority date might 
have minimal value on a large river. On the 
other hand, chances are good that a right of a 
small stream -- even an ephemeral stream -- will 
have fewer claimants. Therefore, for landowners 
who have small tributary streams running across 
their property, an instream flow permit may be 
a useful tool for local, small-scale protection of 
riparian habitat and regional water resources.  
New instream flow appropriations are likely more 
valuable on small tributary streams due to the 
nature of the prior appropriation system. 

Even within the prior appropriation system, 
meaningful conservation benefits are possible 
from new appropriations, especially if they are 
established downstream from existing users.  
New instream flow permits function as a check 
against later upstream appropriations and help 
ensure that water will be available to other water 
users.  A new instream flow permit can also 
provide landowners with legal standing in water 
disputes initiated by upstream or downstream 
users by protecting the instream right against 
infringement from new permits or changes to 
existing water rights.

Weaknesses – The conservation benefits 
of instream flow permits may be limited by 
a new permit’s junior priority date and the 

requirement that water is physically available 
for appropriation.  Instream flow permits are 
established within the context of the state’s 
prior appropriation system for allocating surface 
water sources, so newly established instream 
flow rights will have very low priority dates.  
New instream flow rights are placed at the back 
of the line behind earlier appropriated rights 
on a given river system. Some of the state’s 
surface water sources were fully allocated or 
overappropriated before riparian systems’ water 
budgets were fully understood.  This indicates 
that it may be too late to file a new appropriation 
by the time conservation priorities have been 
developed.  Drought conditions may also limit 
the opportunities for new appropriations because 
an instream flow permit must demonstrate that 
water is physically available for appropriation.

Scope and examples: Where it works –To 
date, ADWR has granted thirty-three instream 
flow permits.  A private landowner may apply 
for a permit to appropriate water for instream 
flows where water is physically available for 
appropriation, which is often not the case for 
sensitive, high-priority streams.  The application 
process requires extensive biologic and hydrologic 
data to determine beneficial use and water 
availability. Land trusts and other organizations 
may be able to assist landowners as they go 
through the permitting process.

Right:
Herding Cattle on the 
A-7 Ranch (Photo:  
John Sullivan, Pima 
County Natural 
Resources, Parks and 
Recreation)
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Surface Water Tools
Water Transfer: Sever and Transfer
An existing surface water right can be changed to 
benefit fish, wildlife, or recreation while retaining 
its original priority date through a process known 
as sever and transfer.45  Surface water users may be 
able to sever and transfer a right to an instream 
use when such a right is no longer necessary for 
its initial purpose.

How it works – A landowner with a surface 
water right may sever and transfer that right to 
a state agency for instream flow use with the 
approval of ADWR.  Only the State of Arizona 
or a political subdivision thereof may acquire 
and hold a severed and transferred water right 
for instream flow for fish and wildlife use.46  
ADWR will initiate an administrative hearing 
process to ensure the right has neither been 
forfeited nor abandoned and to review objections 
from potentially impacted rights holders.  The 
administrative process involves several steps, 
including an administrative review and public 
notice period, to evaluate whether the proposed 
change will (a) adversely impact existing rights, 
(b) pose a menace to public safety, or (c) 
undermine public interest and welfare.

Strengths – The major advantage of sever and 
transfer is the ability to acquire a conservation 
interest in high-priority rights to protect rivers 
during periods of low flows or prolonged 
droughts.  If multiple landowners along a stream 
join together to sever and transfer their surface 
rights for instream flow, there is the potential 
for significant conservation benefits.  Arizona 
water law requires that the State of Arizona or 
one of its political subdivisions, such as a state 
agency or local government, sponsor and propose 
sever and transfer projects for fish and wildlife.  
This requirement encourages landowners and 
private conservation organizations to partner 
with government entities to protect the flow in 
these streams.  Landowners may also be directly 
compensated for this sort of protection through 
various state, local, and federal programs or 
through private contractual agreements.

Weaknesses – The chief limitation of the 
sever and transfer tool stems from the lengthy 
and resource-intensive administrative review 
required as well as the inherent legal uncertainties 
surrounding surface water claims.

Scope and examples:  Where it works –
The Salt River Project (SRP), a political 
subdivision of the State of Arizona, has acquired 
ranch property along the Lower San Pedro River 
in order to mitigate—or offset—the impacts 
of the Roosevelt Dam on Southwest willow 
flycatcher habitat, by severing and transferring 
the associated water rights from the property 
to instream flow for wildlife purposes.47  SRP 
partnered with the Bureau of Reclamation 
and The Nature Conservancy on this project 
to maximize the benefits to the river.  In 2003, 
the U.S. Fish and Wildlife Service issued an 
Incidental Take Permit, activating the 2002 
Habitat Conservation Plan (HCP) for the 
Southwest willow flycatcher and prompted 
several sever and transfer projects to accomplish 
the mitigation offset requirements of the 
HCP.48

Looking Northeast 
Towards the Whetstone 
Mountains on the Sands 
Ranch  (Photo: Arizona 
Land and Water Trust)
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Surface Water Tools
Forbearance Agreements (Nondiversion or 
Nonpumping Agreements)
Surface water use can be suspended or 
limited through private party contracts called 
“forbearance agreements.”  These are typically 
short-term contracts and can be structured 
to be initiated during dry years.  Water rights 
holders can enter into cost- and resource-sharing 
agreements with their neighbors to rotate the 
forbearance responsibilities among several 
landowners to preserve the long-term viability 
of farming and ranching operations in the 
community.

How it works – A landowner can enter into 
a contract with a public agency or private 
conservation group to limit water diversions or 
pumping on a property.  The partners must be 
sure to pay careful attention to ongoing water 
use to ensure water rights are not forfeited or 
abandoned through failure to make a beneficial 
use within the five-year statutory abandonment 
or forfeiture period.  These contractual 
agreements should also include specific terms to 
provide for ongoing measurement or monitoring 
activity.

Strengths – Any landowner can choose to 
voluntarily enter into an agreement with a private 
organization or government agency to limit their 
water use without subjecting the water right to 
formal administrative review. Since administrative 
oversight can be time consuming, contractual 
agreements can provide the most efficient and 
timely approach to restoring streamflows and 
riparian habitats.  Landowners who are willing to 
suspend or limit their water use may be rewarded 
in several ways, as even temporarily suspending or 
reducing water use can benefit the land, wildlife, 
and the stream channel itself.  In certain systems, a 
short-term agreement to restrict pumping for less 
than five years may provide a long-term benefit 
for a stream, aquifer, or riparian corridor when 
the initial use is resumed.  A comprehensive 
understanding of the hydrology of the water 
source and landscape is helpful to properly draft 

a forbearance agreement that ensures long-term 
benefits.

Weaknesses – These contractual agreements 
restrict only the participating parties to the 
contract itself.  Therefore, adjoining water 
users are not affected by the agreement, and 
downstream water users may be able to divert or 
pump the unused water.  The short-term nature of 
these agreements may also be a weakness in areas 
where such a mechanism may be used to speculate 
on water rights.

Scope and examples:  Where it works–
Forbearance agreements are particularly effective 
where a single landowner or small group of 
landowners overlie a shallow, isolated aquifer or 
a full zone of hydraulic connectivity between a 
stream and aquifer.  A forbearance agreement or 
coordinated set of agreements could be devised to 
reduce the cumulative stress on an isolated aquifer 
or portion of a stream where the landowner or 
group of landowners control all or most of the 
water from the source.  For example, consider a 
major water user situated along a tributary near 
its confluence with the mainstem:  if surface water 
diversions or groundwater pumping influence 
the flow in the tributary before it reaches the 
mainstem of the river, this water user could be a 
candidate for a temporary or permanent non-use 
agreement.  Voluntarily limiting diversions or 
pumping may enhance connectivity of sensitive 
riparian or aquatic habitat.  In some situations, 
a significant ecological or cultural benefit can 
be obtained by working with a single landowner 
in a critical location.  Voluntary forbearance 
agreements are also flexible tools for responding 
to acute shortages or droughts.  Drought-year 
agreements have most notably been put in place 
in partnerships with some of the water users 
along the Upper San Pedro River.
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Groundwater Tools
Retirement and Extinguishment
Landowners can stop pumping groundwater 
and retire any associated groundwater permits 
when water pumped from these wells is no longer 
needed or when the water can be replaced with 
an alternative supply from a renewable source.  
Groundwater right retirement can provide a 
conservation benefit by reducing pumping stress 
on shallow aquifers.

How it works – This tool varies significantly 
based on the type and location of the 
groundwater right.  Retiring a groundwater 
right will typically occur through contractual 
agreement as part of a conservation easement 
or acquisition.  In AMAs, grandfathered 
groundwater rights, including irrigation, Type 
1, and Type 2 rights, can be retired permanently.  
Outside of AMAs, reasonable use rights can be 
restricted or retired by contract. 

Strengths – The benefits of groundwater-permit 
retirement depend heavily upon the degree of 
hydrologic connectivity between nearby streams 
and any wells associated with the groundwater 
use.  The impacts of groundwater pumping are 
the cumulative effect of all pumping within a 
system.  When large groundwater rights are 
retired, the previously used water is left in 
the ground to bolster nearby streamflows.  A 
resumption of surface flows can be observed 
relatively quickly once hydrologically connected 
rights have been retired.  For example, 
retirement of rights in a shallow, confined 
alluvial aquifer close to a stream can have a 
strong and rapid impact on water table depth 
and surface flows. 

Weaknesses – The effectiveness of the retirement 
of rights may be limited by the lack of control 
over exempt wells and the potential for 
nonexempt wells to take advantage of higher 
water levels.  Effectiveness can also be reduced by 
the extinguishment credits created through the 
retirement of grandfathered rights in AMAs.49 
These credits can be sold and transferred to 

allow for new development within the AMA.  
Significant benefits are, however, possible in the 
right community and hydrologic location.

Scope and examples:  Where it works – 
Groundwater right retirement can function 
well in localized contexts, such as shallow 
aquifer systems, where only a handful of water 
users impact the aquifer, and in groundwater-
dependent riparian ecosystems.  When a group 
of like-minded neighbors come together to retire 
groundwater rights in a single area, regional 
benefits may be felt by all the landowners 
involved.  Streamflows in the Upper San Pedro 
River, especially at the San Pedro River National 
Conservation Area (SPRNCA), are directly 
affected by nearby groundwater pumping.  In 
cooperation with the Secretary of the Interior, 
a group of federal, state, and local agencies 
came together to form the Upper San Pedro 
Partnership (USPP) in 1998.  The USPP works 
toward sustainable water management and 
restoration along the Upper San Pedro and 
within the Sierra Vista Subwatershed.  Further 
studies have led to the implementation of a 
variety of groundwater management agreements 
along the Upper San Pedro River surrounding 
the SPRNCA.  In particular, the USPP has 
implemented programs to encourage the 
retirement, transfer, or purchase of development 
rights around the San Pedro River to limit the 
impacts of surrounding groundwater pumping on 
surface flows.50

Irrigated Agriculture 
in the Village of  
Supai (Photo:  Kelly 
E. Mott Lacroix, 
Arizona Department 
of Water Resources)

Renewable Source:  
Refers generally to 
water sources other 
than groundwater, 
including CAP water, 
surface water, and 
effluent.  In some 
situations, water users 
may be rewarded for 
replacing groundwater 
with a renewable source 
in order to help curb 
groundwater overdraft.



34

Groundwater Tools
Well-Spacing Agreements
Landowners may be able to more efficiently 
utilize their water resources by changing the 
location of their wells or controlling the location 
of new wells.  The location of a well affects the 
timing and intensity of impacts on stream–
aquifer interactions and associated riparian 
vegetation.  Well-spacing agreements can be 
included in a conservation easement, purchase 
agreement, or other private contract. 

How it works – A pumping well creates what is 
called a cone of depression.  When multiple wells 
are located close to each other, the combined 
impact of all the wells will increase the rate 
at which the aquifer is drawn down.  Water 
in aquifers flows downhill into these cones of 
depression.  A falling water table will draw down 
neighboring streams and ponds as surface flows 
discharge into the aquifer and may even cause 
the land to subside.  A single property owner 
or a group of neighboring property owners 
may benefit from entering into an agreement 
to regulate the spacing of their wells.  Such an 
agreement may help to protect surface water 
flows and will slow the rate at which the water 
table decreases around the wells.

Strengths – This tool can provide hydrological 
and ecological benefits without landowners 
reducing their pumping.  Wells that are spaced 
at an appropriate distance from other wells and 
from surface flows should allow landowners to 
maximize the productive potential of their water 
resources and their lands.  Wells that are moved 
away from streams may allow for a resumption 
in surface flows.  With proper hydrologic 
information about the interaction between 
pumping, shallow aquifer systems, and surface 
flows, simply moving a well to a new location can 
sometimes provide substantial benefits.  Wells 
located away from streams are also less likely to be 
pulled into the surface water rights adjudications 
through claims that they are pumping subflow 
rather than groundwater.

Weaknesses – Much like other contractual 
agreements, this tool’s chief weakness is that 
neighboring landowners who are not parties to 
the contract may be able to offset the regional 
benefits.  For example, if the water table rises near 
a stream after one neighbor moves his well away 
from the stream, new wells near the stream might 
reduce the overall benefit of the relocated well. 
In the right context, well spacing may distribute 
groundwater pumping in a manner that reduces 
localized stress on underlying aquifers or sensitive 
stream–aquifer interactions needed for riparian 
health. However, changing well locations may 
only delay impacts on surface water flows, it does 
not eliminate them.

Scope and examples:  Where it works –Well-
spacing stipulations work best in localized 
aquifer systems where a small number of pumpers 
contribute to a significant portion of the 
groundwater use.  Similarly, if the landowner’s 
goal is to protect a particular reach of a stream 
(e.g., a riparian habitat in close proximity to 
the stream), then partnering with neighboring 
landowners along that stretch to enter into a well-
spacing agreement may noticeably benefit surface 
flows.  These agreements are very flexible and can 
be specifically tailored to the needs of a particular 
well owner, region, or aquifer.  Within AMAs, 
well-spacing rules have already been put in place, 
and ADWR monitors new well applications so 
it can manage these wells’ hydrologic impact 
on nearby wells and certain groundwater-
level thresholds.  However, these well-spacing 
requirements are not designed to protect streams. 
If wells are spaced properly, nearby streams 
can recover some of their surface flows, and 
landowners should not have to dig future wells as 
deep in order to reach the water table.
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Groundwater Tools
Contracting Groundwater Use
Incentives may be available to reward landowners 
who limit the amount of groundwater they pump.  
A nonpumping agreement is a private contract 
with landowners or water rights holders to 
temporarily or permanently suspend their water 
use.  This agreement may be incorporated into a 
conservation easement and is crafted to ensure 
the water right is protected.

How it works – The suspension of groundwater 
pumping in a particular area will reduce stress 
on the aquifer and allow the water table to begin 
to stabilize.  Reduced pumping also leads to 
higher surface flows and can help riparian zones 
revegetate more quickly, in turn securing stream 
banks from flood damage.

Strengths – A contract to temporarily or 
permanently suspend groundwater use can 
improve the condition of the aquifer and 
associated river systems. It can also allow riparian 
systems to withstand future droughts.  Since 
groundwater rights are not subject to forfeiture 
for non-use, these contracts can be very flexible.

Weaknesses – If the contract is made with a 
single landowner in an area where there are many 
other substantial water users, then the benefits 
may not be widespread.  Wherever possible, it is 

From Top: 
Riparian Vegetation in 
Edgar Canyon (Photo: 
Josh Shachter)

Travis Nevens and 
Leslie Shannon Covering 
Country on the Sands 
Ranch (Photo: Robert 
Dawson)

best to use this tool either with a group of owners 
in a single basin or sub-basin, or on a large piece 
of property with a large water right.

Scope and examples: Where it works –This tool 
is most effective in shallow, isolated groundwater 
systems where a reduction or suspension by a 
small number of water users can have the greatest 
impact.  Contracts can be entered into with a 
group of neighboring landowners or a single 
landowner whose water use is withdrawn near 
streams and rivers.  Assured Water 

Supply:  A requirement 
created by the 
1980 Groundwater 
Management Act.  
Within all of Arizona’s 
five AMAs,  potential 
developers are required 
to demonstrate a 
water supply that will 
be physically, legally, 
and continuously 
available for the next 
100 years before any 
development can begin.  
The applicant must also 
demonstrate that he or 
she is financially capable 
of constructing the 
necessary infrastructure.  
Cities and towns are 
also required to show 
a continuous 100-year 
assured water supply. 
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Land Agreements that Provide Riparian 
Benefits
Conservation easements and grass-banking51 
agreements may also be tailored to provide 
significant benefits to landowners and both 
surface water and groundwater systems.

How it works – Conservation easements and 
grass-banking agreements are extremely flexible 
and can incorporate many water management 
elements.  Both conservation easements and grass-
banking agreements can be set up to reduce water 
use in a localized aquifer, to ensure continuing 
streamflow, or to allow for riparian vegetation 
recovery through land use arrangements.

Strengths – The flexibility of these tools may 
make them especially useful to a wide variety 
of landowners.  Since these tools are focused 
primarily on the land, they are less likely to 
require  water-specific administrative review 
processes.  Conservation easements provide 
opportunities for landowners to partner with 
government agencies or conservation groups, 
and landowners may receive direct financial 
benefits along with the long term-benefits to the 
sustainability of the land itself.  Grass-banking 
agreements may allow for innovative partnerships 
between neighboring ranchers in order to 
provide some localized flexibility in grazing 
rotation and water use.  The coordination of land 
management with water management adds to the 
comprehensive value of these tools.

Weaknesses – Since these tools are primarily land 
based, they may not be as beneficial to conserving 
water resources as the water-specific tools.  
Conservation easements are often permanent 
and may not allow for the on-the-ground 
adaptive management that is necessary to meet 
the changing range management and hydrologic 
needs of a particular landowner and water system.  
Grass-banking arrangements will provide riparian 
benefits only under the right geologic and 
hydrologic conditions.  However, both of these 
tools may still be beneficial for long-term land 
protection and management.

Scope and examples:  Where it works –
Landowners can partner with land trusts and 
government agencies to place conservation 
easements on their lands or with neighboring 
landowners to implement grass-banking 
agreements.  Conservation easements can address 
a variety of concerns while landowners retain 
ownership and management responsibilities 
on their lands.   Creative solutions to on-the-
ground riparian issues can be included within 
conservation easement terms. ■

Left: 
Cocoraque Butte 
(Photo: Arizona Land 
and Water Trust)

Right:
Babacomari River in 
Flood (Photo: Frank 
McChesney, Babacomari 
Ranch)



Effluent: A Third “Source” of Water

After surface water and groundwater, water 
treated for reuse, or municipal effluent, is 
commonly thought of as a third source of water. 
Effluent provides unique opportunities for 
municipalities, conservationists, and ranchers 
alike.

Municipalities treating and discharging 
effluent can own and sell it.  After a wastewater 
treatment facility discharges effluent into a stream 
channel, the effluent takes on the character of the 
receiving water body—a stream or aquifer—and 
is subject to groundwater pumping or surface 
water appropriation.  

Private or public organizations can apply 
to appropriate the effluent released from a 
treatment facility into a stream channel for the 
benefit of fish, wildlife, or recreation use. They 
can also establish contracts with wastewater 
treatment facilities to secure access to the effluent 
for restoration projects, before it becomes 
appropriable as surface water

Water treatment plants in Arizona today 
commonly release treated effluent directly into 
stream beds to simultaneously support riparian 
habitat and to provide for aquifer recharge. 
Riparian habitat can thrive when a wastewater 
treatment plant discharges effluent into a stream 
channel.  

Several examples of effluent-dependent 
restoration exist throughout the Tucson and 
Phoenix metropolitan areas and in Santa Cruz 
County.  In Tucson, the Sweetwater Wetland 
was constructed in 1996 to treat secondary 
effluent as it emerges from the Roger Road 
treatment facility.  The Wetland today is used as 
an educational facility and has become a haven 
for an array of birds, such as migratory waterfowl, 
and other wildlife.  

Much of the Upper Santa Cruz River in 
Santa Cruz County is also now dependent upon 
effluent flows from the Nogales International 
Wastewater Treatment Plant.  Along the Lower 
Santa Cruz River, three major projects depend 
on water supplied by wastewater treatment 
operations: Esperanza Ranch, the North Simpson 

Restoration Project, and the Marana High Plains 
Effluent Recharge Project. Opportunities to use 
effluent for conservation are increasing.  The 
Marana High Plains Effluent Recharge Project 
is just one example of an innovative use of 
effluent to benefit a rancher, municipality, and 
conservation values along the Lower Santa Cruz 
River.

From top:
Looking south towards the Nogales International 
Wastewater Treatment Plant.  The dry Santa Cruz 
River is on the left and the more vegetated Nogales 
wash borders the Plant to the south. (Photo: Amy 
McCoy, Sonoran Institute - Flight: Lighthawk)

Looking north along the effluent-dominated 
Santa Cruz River from the Nogales International 
Wastewater Treatment Plant.  Note the distinct 
difference between the vegetation north and south 
of the treatment plant.  (Photo: Amy McCoy, 
Sonoran Institute - Flight: Lighthawk)
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Case Study: Marana High Plains 
Effluent Recharge Project

Ranchers and rural landowners may be rewarded 
for partnering with county and municipal 
owners of wastewater treatment plants.  These 
partnerships may provide a variety of benefits 
to both the landowner and the owner of the 
treatment plant, such as reinforcing and securing 
agricultural water rights and providing recharge 
credits for cities, towns, and counties.  Such 
partnerships should be mutually beneficial to the 
parties, as they can benefit urban water supplies 
without sacrificing the ranching heritage or 
productive capacity of the partner landowners.  

The Marana High Plains Effluent Recharge 
Project (MHPERP) was constructed in 2002 
as a result of a collaboration between the Pima 
County Regional Flood Control District, the 
Bureau of Reclamation, Arizona Water Protection 
Fund, Cortaro-Marana Irrigation District, 
and the Town of Marana.  The MHPERP was 
designed to investigate the benefits of releasing 
treated effluent to recharge a local groundwater 
aquifer while simultaneously enhancing riparian 
habitat and pasture productivity. 

Pima County partnered with a neighboring 
rancher in the mid-1990s to place an effluent 
recharge project along a diversion ditch that 
delivered water to his pastures.  The rancher 
agreed to work with the County so long as he 
would be able to continue his ranching operations 
alongside the recharge project.  

Pima County applied for a section 404 permit 
and entered into an agreement with the Ina 
Road and Roger Road treatment plants to release 
treated effluent into the Santa Cruz River.  The 
effluent flows for about 12 miles down the Santa 
Cruz River to a berm that diverts the flow down 
an oxbow channel to the recharge site.  This 
diversion along the oxbow channel supports both 
pasture irrigation and an approximately 1.2-mile 
riparian corridor.  Once the effluent reaches the 
facility, the water is channeled into one of four 
recharge ponds for infiltration into the aquifer 
below.
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The MHPERP provides up to 600 acre-feet 
of recharge to the aquifer each year.  The project 
preserves and replenishes water supplies in 
southern Arizona and sustains a riparian zone 
that supports education uses, recreation, and 
migratory bird habitat.  The neighboring Bridle 
Bit Ranch continues to be operated as a working 
ranch.  The effluent delivery replaces the ranch’s 
surface water right with a more secure contractual 
effluent supply.  In addition, the rancher now has 
a federally recognized right under the section 
404 permit to maintain and repair the earthen 
berm in the Santa Cruz River to ensure that water 
continues to flow down the oxbow channel to the 
ranch.  The recharge has made the landowner’s 
water supply more dependable—the water table 
has already risen over 100 feet—and he continues 
to raise cattle on the ranch.

Opposite: 
Marana High Plains Effluent Recharge Project Stabilization 
Basin and Recharge Cells (Photos:  David Scalero, Pima 
County Regional Flood Control District)

From top:
Brad Despain (L) and Bob Honea (R) on the Bridle Bit 
Ranch (Photo: Dustin Garrick)

Cattle at Pond on the Bridle Bit Ranch (Photo:
Dustin Garrick)

Marana High Plains Effluent Recharge Project Stabilization 
Basin and Recharge Cells (Photo:  Pima County 
Department of Transportation Geographic Information 
Services)
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