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Preface

The following report presents a general pictureidrian restoration in the Santa Cruz river
basin, analysing how and why various restoratiangets were undertaken. It is also a first
step towards an answer to the question of how iloghiogether the stakeholders of the
different projects in order to build a common visiaf the river and a restoration plan.

This report is built upon a previous study publdshie April 2006 by the Water Resources
Research CenteProjects to Enhance Arizona’s Environment. An Exation of Their
Functions, Water Requirements and Public Beneditsompilation of information concerning
environmental restoration projects in Arizona. fheject descriptions in Appendix A were
taken from this study. A few projects that were imothe original report were added (Martin
Farm, Cochie Spring, Arroyo Chico, El Rio Medio, rAvRiparian Restoration, Big Wash,
Cortaro Mesquite Bosque). For the other projetis,driginal report was the primary source
of information; each project was updated with infation from the internet and/or interviews
and visits on site. Some projects were hardly medli(El Rio Antiguo, Santa Fe Ranch, San
Xavier) as very few information was found. In otltases more modifications were made in
order to insert the updated information.

The updates and interviews for this report wereiedrout between November 2008 and
March 2009, as a part of our internship at the Brsity of Arizona.

We would like to thank all those who helped ushis project, the sponsors of the restoration
projects who took time to answer our questionsy&@hdegdal who advised us and guided us
during our work, as well as Joanna Bate for hep agth editing the report.

We would also like to thank Graciela Shneier Madgarmobert Varady and the members of
the UMI CNRS/University of Arizona « Water Enviroemt and Public Policy », who made it

possible for us to come at the University of Ariaprand who supported us during our
Internship, and once again Sharon Megdal and th&R@/Rtaff, who welcomed us at the

Water Resources Research Center during our stag atniversity of Arizona.

Claire Cayla and Julie Fabre
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I ntroduction

The Santa Cruz River is a river in southern Arizomaich flows southward into Mexico, then
turns westward before it re-enters the United Stpist to the east of Nogales, and then flows
north. The Santa Cruz River is usually a dry rieerthrough most of the year; the only water
in the river comes from effluent discharged fronstesvater treatment plants and storm water
runoff. Riparian ecosystems have been heavily diegtaalong the Santa Cruz River.
Combined effects from groundwater pumping, floodtosl measures, water diversions and
other human activities have damaged or destroyad/rohthe cottonwood and willow trees
that used to thrive along portions of this riveipd&ian areas provide many benefits: they
provide critical habitat for many wildlife specieand they also enhance groundwater
recharge, improve water quality by filtering runafid offer opportunities for hiking, birding
and other recreational activities. Given these magryefits to both humans and animals, we
can understand why more and more environmentadreggin projects are undertaken along
the Santa-Cruz River to protect this unique andipus resource.

Over the past fifteen years, approximately twenpanian restoration projects have been
undertaken on the Santa Cruz river basin, demdimgjrne growing interest in protecting the

river, its tributaries and aquifers, especiallyunbanized areas. An environmental restoration
project on this river basin is never undertakerohly one entity. There are always at least
three different stakeholders, federal, local, orQy@&ho each have specific interests in taking
part in a restoration project. Most of the projeate undertaken independently from one
another. Even if some sponsors are involved inrs¢peojects, it does not seem that there is
a real comprehensive plan for riparian restoraiotie entire river basin. Each project seems
to be led according to the goals and interestshefengaged sponsors and only within its
designated area along the river without taking adoount the rest of the basin.

This report draws a general picture of riparianaiedion in the Santa Cruz river basin, and
explores the possibility for a sustainable rehtdiibn strategy for the Santa Cruz River basin
as a whole by characterizing the current state mgamization and dialogue between
stakeholders.

Methodology

This study is built upon a previous study publisiedipril 2006 by the Water Resources
Research CenteProjects to Enhance Arizona’s Environment: An Exwtion of Their
Functions, Water Requirements and Public Benefiteaven of the projects analyzed in this
study were reviewed in thBrojects to Enhance Arizona’s Environmesttidy, and seven
others were added in an effort to develop a thdmamgerview of riparian restoration projects
in the Santa Cruz river basin. Project informatiees gathered and updated through on-line
resources and, if possible, interviews and sitisvis

The first goal of this study is to describe the @ng and completed riparian restoration
projects, utilizing the questionnaire set up Rnojects to Enhance Arizona’s Environment
The information gathered on each project is symtkesnto a standardized project summary,
which includes information on the location, spossdristory, phases, planning objectives,
planning, maintenance, funding, water demand andcses, land ownership, public outreach
and challenges/lessons learned.



The second part of the study aims to characteheedifferent types of stakeholders, their
interests and goals, and the existing cooperatietwden them. Key actors in riparian
restoration projects were interviewed in order &firce opportunities and conditions for
cooperation.

- Project summaries and summary analysis

Nine project sponsors were interviewed, coveringt®en of the studied projects. For four of
the projects (Cortaro Mesquite Bosque, San XavieselR/ation, Big Wash Restoration and
Santa Fe Ranch) updates were conducted with intmavailable online, therefore some
information may be incomplete. Three projects wesited: Ed Pastor Kino, Sweetwater
Wetland and Esperanza Ranch.

Project Contact Meeting date
North Simpson Farm Kendall Kroesen (TAS) iwiew, Jan.13
Martin Farm Kendall Kroesen (TAS) Interviedgn.13
Esperanza Ranch Kendall Kroesen (TAS) IndevyiJan.13
Cochie Spring Kendall Kroesen (TAS) Intervjedan.13
Swan Wetland Andrew J. Wigg (PCRFCD) Intenyidan.30
KERP Lawrence E. Robison (PCRFQD Intervieawn.30
Arroyo Chico Lawrence E. Robison (PCRFCDnterview, Jan.30
Tres Rios del Norte Ann Audrey (City of Tucson) | Interview, Jan.15
Jennifer Becker (PCRFCD) emalil
Paseo de las Iglesias Jennifer Becker (PCRFCD)| emaill
El Rio Medio Ann Audrey (City of Tucson) érview, Jan.15
El Rio Antiguo Franck Postillion (PCRFCD) dma
Sweetwater Wetland Joaquim Delgado (Tucson W\aketerview, Feb.13
Bruce Prior (Tucson Water)
Avra Riparian RestoratignFranck Postillion (PCRFCD) Interview, Jan.27
Marana High Plains Franck Postillion (PCRFCD) | Interview, Jan.27
Santa Fe Ranch no answer
Big Wash Rehabilitation no contact found
San Xavier possible phone contact
Cortaro Mesquite Bosque no answer (no time)

Figure 1: Sponsorsinterviewed regarding each project

This first part of the study is an analysis of thiormation found on the projects. It focuses
specifically on project locations, main objectivéise different phases of the projects, and
their source of water. A typology of the projectasabuilt with the results of this analysis.

The summaries of the projects can be found in AgipeA.

a) Location



The eighteen projects are located on the Santa @Gver basin, and occur between the
Mexican border in the south to north of the TowrMafrana. Ten projects are located directly
on the Santa Cruz River; the others are eithergabtributary of the Santa Cruz River or
around detention basins inside Tucson. Eight ptejace within the City of Tucson, which,

interestingly, shows that many of these environalengstoration projects take place in

urbanized areas.
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Figure 2: Map of thelocation of the projects

Within the City of Tucson (8)

Outsidethe City of Tucson (8)

On the Santa CrudNot on the Santa Cru@n the Santa Cri@n the Rillito Rivef Oro Valley Tortoh.ta
Mountains
4 projects 4 projects 6 projects 2 projects 1 project 1 project

Figure 3: Table of the location of the projects

b) Phases

Each riparian restoration project goes throughetiiferent phases:
- Planning phase: feasibility studies, design pfaa
- Restoration work in the field
- Monitoring and maintenance
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Figure 4: Project phases

Figure 4 shows that the length of these phasevana lot from one project to another. In
the studied projects, the planning phase lastexl\fears on average. However, for the seven
projects that are still in the planning phase,dams cases there is no final plan yet (Tres Rios
del Norte — started in 2000), others have beeroputold (El Rio Medio, El Rio Antiguo),
and still others have a final plan but cannot statk because of a lack of funding (Arroyo
Chico). Among studied projects, the working phakéhe projects has lasted on average 3.7
years. In the last one or two years of the workpiwgase, there is usually little actual
restoration work being done, as projects at thasptusually only require temporary irrigation
for the establishment of plantings.

Seven of the projects analysed have been complatedmonitoring and maintenance on the
sites are ongoing. The intensity of this last pheesges according to the objectives of the
projects: for Marana High Plains, where researcAnismportant component, monitoring is
very active, whereas for some projects, like Co8peing, maintenance is minimal once the
restoration is done.

New projects have been initiated regularly sinc@5l9ndicating that there has not been a
downturn in interest for riparian restoration imsthrea.

c) Planning objectives



The studied riparian restoration projects are yameldertaken with the only goal to enhance
riparian habitat: one can note an average of tierent planning objectives per project.
Figure 5 shows the ten different planning objeie¢ the projects and how many projects
guoted each one of them.
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Figure5: Project abjectives

The environmental aspect, present in every casepedinked with a more technical aspect
(aquifer recharge, flood control) and/or with pablinvolvement. Most projects are

multipurpose projects, with up to five differentjettives for a single project. This can be
linked to the variety of sponsors involved in orreject and their different reasons to take
part in a project. Multiple objective projects malgo be more likely to obtain grants.

d) Water sources

The projects make use of six different sources afew Eight of them rely on effluent, but
none of these have a contract that secures thisesdny guaranteeing allocation of effluent
for the project. The projects take advantage ofathter released by the treatment plant which
flows in the river or is recharged to enhance l@b&torm water is used in six projects, either
because the project is located near a wash whees flaws when there is a flood event, or
because the project is linked to a storm water niiete basin. Reclaimed water and
groundwater are used, but only for temporary itragafor the establishment of the plantings
(generally for the first two or three years). CARuter is only used at the San Xavier
restoration project. Rainwater harvesting is a y@ogular water source and is used in eight
projects. It is never the sole source of water poagect, but when new vegetation is planted it
is often in a rainwater harvesting basin.
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Figure 6: Water sourcesfor each project

e) Typology

Using information discussed above, projects weessified into six categories (or types)

according to their water sources, drivers and goals

Type Number of |Projects
pr oj ects
A : Effluent flow for riparian enhancement 4 Espwa Ranch, Martin Farm,
Cortaro Mesquite Bosque,
North Simpson Far
B : Effluent recharge for riparian 3 Sweetwater Wetland,
enhancement Avra Riparian Restoration,
Maran High Plains
C : Multi purpose flood control facility for| 4 Arroyo Chico, Swan Wetland,
riparian enhancement Ed Pastor Kino, El Rio Antiguo
D : Habitat restoration San Xavier Restoratig, Wash
Cochie Spring
E : Erosion control and riparian restoration 1 nt8de Ranch
F : Feasibility studies along the Santa Cru3 El Rio Medio, Tres Rios del Nort
for Paseo de las Iglesias
urban riparian restoration

Figure7: Typology of the projects




A: Four projects take place along a river (the §abtuz or one of its tributaries) where
effluent water is flowing. These projects take adage of this water source to restore
riparian habitat.

B: For three projects, effluent water is recharged facility surrounded by riparian habitat.

C: Four projects are located at flood control fde# such as detention basins or
channelization of a river, where environmental oegtion is linked to flood protection
purposes.

D: Three projects were created for habitat restmmgtwithout any other « technical » aspect)
and do not rely on effluent water. They are locatear washes where water flows only
during flood events.

E: One project aims both to control erosion andaechk riparian habitat (however little
information was available for this particular piije

F: Three projects are still in the planning procdksy will rely on effluent water, with or
without a recharge component. All three projecespzart of an effort to restore riparian areas
in an urban context.

This review of riparian restoration projects raiadsost of water issues specific to Arizona.
First of all, the rule of prior appropriation statihat water right seniority is determined by the
time at which a given amount of water was put todbieial use. When the water flowing in
the Santa Cruz was appropriated, no water wasatdidcto the river and the environment.
Instream appropriation rights were confirmed asl&dweneficial use in the 1976 McClellan
v. Jantzen case. Rights for instream flows can ltaimed through new appropriation, but
these rights require collection of flow data forcertain number of years (one year for a
temporary permit, four additional years for thetieam flow right to be issued). While water
rights can generally be transferred between usersransfers for instream flows have been
attempted, although the law states that watergighdy be” transferred for use for... wildlife
purposes, including fish”. Several temporary leasestored water have been secured to
augment stream flows. These instream flow rightsehanior priority and have not been used
widely for riparian restoration.

Secondly, the groundwater in the Tucson area wagdnio the extent that water tables fell
too low to support a perennial flow in the rivehelgroundwater likely will not return to its
original level through natural recharge, and, bseaof water quality concerns, local water
managers do not want the water table to reachilendfig in along the river.

These restoration projects are taking place iver thasin whose main river, the Santa Cruz,
does not flow perennially anymore. Project managdersot seek to restore the water flow but
to take advantage of the water that is availabtejeBts seek all kinds of « alternative »
sources of water, such as effluent, which has dmma being considered waste to being a
precious resource and rainwater harvesting teclesigRiparian restoration can also be linked
to recharge projects, which are found throughoatdfate. Some projects are also linked to
flood control facilities, because of the flood etgeaccurring in Arizona.



- Stakeholder issues and cooper ation

a) Sponsors interviewed

The 18 projects included in this study had a tof&l9 different sponsors, with an average of
4 sponsors per project. There are many differgmégyof sponsors: federal agencies, state
entities, county departments and districts, citied towns, NGOs, tribal government entities,

and private entities. The different sponsors isted in the figure below.

Federal (5) | State (2) County (5) City (2 NGO (1) | ribal (1) Private
entities (2)
US Fishand | Arizona Water |Pima County City of Tucson San Xavier Devon Energy
Wwildlife Protection Regional Flood | Tucson Audubon District
Services Funds Control District Society Community Private
US Army Corpq Arizona Pima county Town of
of Engineers | Department of Marana
Environmental | Pima County

Natural Quality Natural Resources
Resources Parks and
Conservation Recreation
Services Department
Bureau of Pima County
Reclamation Waste Water

Management
Environmental
protection Pima County
agency Regional

Reclamation

Department

Figure 8: Project sponsors

The following bar chart shows the number of timashecategory of sponsors was cited in the
projects: federal agencies and services were iedol® times (single projects may have more
than one federal sponsor).

Project sponsorship
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Figure 9: Project sponsor ship by category
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Interviews were conducted with representatives fforof the sponsor categories, with 9
people interviewed in total:

- 1 at the Bureau of Reclamation

- 4 at Pima County Regional Flood Control District

- 2 at Tucson Water

- 1 at the City of Tucson

- 1 at Tucson Audubon Society.

Interviews were conducted with representatives fribb@ federal, county, city, and NGO

categories. Unfortunately, the U.S. Army Corps afigeers is not included in this list, so

their perspective may not be well-represented. dawmh sponsor, the following questions
were discussed: their goals and interests in tlogeqts, the reasons for which they were
involved, and the challenges they saw in completipgrian restoration in the Santa Cruz
river basin and in undertaking stakeholder coopmnat

b) Goals and interests

Each sponsor is involved in riparian restoration ddgferent reasons. Most of the entities’
missions lead them to participate in environmergsioration projects, but their primary goals
and interests vary considerably:

- Tucson Water is a water provider. Their primaoglgs to guarantee a secure, clean
water supply to their service area and to secuwtuse supply to meet the growing demand.
This entity got involved in riparian restoration evha water quality issue led them to build
the Sweetwater Wetlands.

- The Pima County Regional Flood Control Distriailds flood control facilities such
as detention basins, drainage channels for storterwatc. These flood control facilities
concentrate water in a given area, and the Distiactducts habitat enhancement projects
around some of these areas.

- The U.S. Army Corps of Engineers is involvediparian restoration through the Water
Resources Development Act of 1986. The Corps’ mis$s to provide public engineering
services. The Water Resources Development Act dmdsothe agency to participate in
restoration projects that attempt to repair envimtental damage done by previous Corps
projects. The USACE also oversees Clean Water éatia 404 in-lieu mitigation projects.

- The U.S. Bureau of Reclamation (BOR) is resdaedior the Reclamation projects built
during the 28 century to enhance Arizona’s surface water supphey are involved in
restoration in the Santa Cruz river basin becafise@different issues: the Santa Cruz River
is a potential recharge site to serve the Town afavla its allocation of CAP water, and the
BOR owns 28,000 acre feet of effluent from Tucsonbehalf of the Tohono O’Odham
Nation.

- The Tucson Audubon Society is a non-profit orgafion whose primary goal is to
protect avian diversity. Their involvement in rifgar restoration projects is directed by their
interest in improving the quality of the environrhand maintaining ecosystems for birds.

- The Arizona Water Protection Fund distributesdsifor environmental projects and
sets conditions for project management such assle¥gublic involvement.

Riparian restoration is rarely the main goal of $pensors in the projects, and the goals and
interests involved in one project can be very défe. Therefore cooperation can be difficult,
because agreement on objectives and plans forraésto can take a very long time to be
reached for each project.
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c) Issues brought up

During the interviews, the main issues (points gfeement and disagreement) that were
brought up by the sponsors were:

- The cost and scale of projects

Some stakeholders think that it would be bettdotois efforts on work that can be done now
with the little money available (for example remamgasive species, a very threatening and
urgent problem). To them, some projects seemedsnaded and poorly adapted to the actual
problems of the area. The money and time put itdomng large project sites can be a point
of disagreement. For example, the planning phasthéPaseo de las Iglesias, Tres Rios del
Norte and El Rio Medio projects began in 2001, &lasady cost millions of dollars and no
plan has been finalized. The areas studied foethegects are greater than 2500 acres, which
is much bigger that the average size of all othmjepts. Restoration work is never
undertaken on the whole area studied in feasilstitglies, but all areas included in the project
study area are environmentally protected. Considathie number of different sponsors with
different interests involved in each project, aggianning stage may be necessary to bring
all the actors to common goals and objectivess lalso sometimes argued that extensive
planning and expensive work may avoid high maimegaosts in the future.

- Insecure water: problems with effluent, reliancegroundwater

Effluent flowing in the riverbed is not a securet@rasupply. Projects must not rely on it too
much; it cannot be taken for granted that efflugilit always be flowing in the river. Many
project managers underline the need to considewtioertain nature of this water supply
when designing projects, for example by plantingetation that is not too water-demanding
(xero-meso riparian) and that will survive eventhe flow of effluent is interrupted (see
project descriptions, Appendix A). But this woutt/olve planting vegetation that may not be
as valuable for habitat as some more water-demgrickes (like cottonwood and willowin
the Army Corps cost/benefit analysis, water demagngiants such as cottonwood and willow
earn more points. Some interview respondents disagith this valuation because of the
possibility of the effluent being put to anothereusn which case the trees would die or
require permanent irrigation.

Many stakeholders insist on the need for restangpimjects to be sustainable. Sustainable
projects do not rely on ground water for long ternigation and must be resilient enough so
that the wildlife and bird habitat will survive the effluent present on-site goes to another
use. Prioritizing projects that are sustainable nmaplve giving up very valuable areas for

habitat.

The future of effluent flow in the Santa Cruz Rivgcrucial to riparian restoration. Although
the environmental value of effluent is recognizedali interview respondents, the need for
future water supplies to support human uses andfeaguecharge may overpower
environmental needs. The two main owners of effluenthe Santa Cruz (Bureau of
Reclamation and Tucson Water) will have key roleslétermining this future. They must
deal with many questions, such as making the chafigeterrupting effluent flow in the river
or leaving a certain volume in the river bed, whiah involve weighing their responsibility
for the environmental state of the river while ifiliig their primary goals as water
management agencies.

12



- Local vs. Federal

Many projects involve a partnership between locadl dederal sponsors. In some cases,
funding is provided by federal sources with locatitees leading projects; in many cases, a
cost sharing agreement divides funding betweenré@ad local sponsors (75%-25% (Swan
Wetlands), 65%-35% (Arroyo Chico), etc. depending the projects). Sometimes the
restoration work is performed and funded by fedagancies, with monitoring and mitigation
under the responsibility of the local sponsors. g@md expensive work usually leaves less
mitigation to be done, whereas if the federal spohspend less money and time on the
project, more work is left to the local sponsors.

Among the five categories of project sponsors,féteral sponsors are quite different from
the local sponsors, which constitute the largestgmay. The relationship between federal and
local sponsors can sometimes be contentious, madstyto differing views on the scale and
timing of projects. Federal agencies tend to pkmgd-scale projects with longer planning
phases, which can be a source of tension with Ispgahsors who prefer to see restoration
done at a smaller scale, with visible progress m@uade continuity. Another issue between
federal and local sponsors is that local problemacific to Arizona’s environment are
sometimes not perceived by sponsors at the fedeval. Finally, the physical distance
between the sponsors can cause communication prsble

However, stakeholder issues on riparian restoradiom not limited to local vs. federal
disagreements; there are also many points of disaggnt between the local sponsors,
particularly when they have different reasons &birtg part in the restoration project.

- The perception of the river

In certain areas (particularly highly urbanized as)ethe Santa Cruz River is no longer
perceived as a potentially enjoyable place foraaton. Development has not taken place
around the river, and the river bed is often leéterMany landfills were placed along the river,
and the effluent that flows in it may be perceiasl wastewater. Interest in restoring the
original riparian habitat in these areas is geheradt as strong as it is for stretches of the
river that have been more accessible to the palplicare still used for recreational purposes
(as is more common in Santa Cruz County).

- Public involvement

Projects must gain strong public support: the AGalente project was abandoned for lack of
public support. Public outreach is often a requeetrfor AWPF grants. In some cases, when
the project site is on private property or notednegpassing (Esperanza Ranch for example),
public outreach is done by organizing volunteer kvdays or birding days. Some sites offer
guided tours, and public involvement also includesblic lectures and community
participation off-site (which is the case for manycson Audubon projects). At multi-purpose
facilities, sites include walking and/or bikingitsawhere possible; however, it can be difficult
to include such features at sites with limited ascer in fragile areas that may be subject to
degradation by the public.

Also, public meetings and neighborhood involvemardg an important component of the
planning process but must be managed with cauitiotite case of very long planning phases
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as for Tres Rios del Norte or Paseo de las Iglepiaislic meetings were held a number of
years ago, and the public is frustrated with thejgmts since they cannot see any
advancement in the restoration work.

d) Opportunities and barriers to a plan for ripariastoration

All the project sponsors interviewed during thiadst agreed that having a common vision
and a plan for the Santa Cruz river basin as onea@mmental entity would be very useful

and helpful. However such a plan would most liketyextremely time-consuming to develop
and would need a force behind it in order to sudcesech as a leader in power with an
interest in the river.

To date there is no global vision for the riveribaand no unifying goal. Some efforts were
started in that direction:

- the Santa Cruz River Alliance started early 2800 faded away after some time.

- the Friends of the Santa Cruz River in Santa @oanty have regular communication with
the County and have mapped the vegetation alonguéein their area.

- the Sonoran Desert Conservation Plan could beoa gtarting point for a plan but is not
specific to the Santa Cruz River.

- The Sonoran Institute, who do not currently sporeny restoration projects, is however
trying to develop an overarching vision for rivameervation and are interested in crediting
the EPA with recognizing the Santa Cruz as an itapbresource and providing two fairly
substantial grants for conservation. Indeed the B&\recognized the Santa Cruz River as an
important resource and has devoted recent fundsupport restoration and conservation
activities. EPA grants include a Wetlands Gramtriparian mapping in Santa Cruz County
and a Targeted Watersheds Grant to support mamitorestoration, water harvesting, and
conservation policy for the river.

These efforts and some others not listed here ghewinterest in ramping up restoration
efforts at a larger scale.

A plan would include a set of strategies and valmes perhaps a way to prioritise sites for
restoration. Of course, the plan would have to eskithe question of water supplies for
restoration projects and bring the sponsors toesgeat on this crucial question.

There are different ways to prioritise sites fa@togation, including:

- According to ecological needs. for example, enhance an important migration dorior
selected washes that are connected to natural sjpaces. Even if the focus is only on
ecological needs, a decision needs to be made arhi¢ils more important to first put efforts
on trying to maintain one part of the river wheme habitat is in jeopardy (mainly because of
the proliferation of invasive species) or to fifgstus on areas adjacent to the river that have
very low to no current habitat value.

- According to the level of the water table, particularly in the Tucson area: efforts could be
concentrated in areas with particularly low wagdiés.

- According public needs for parks and recreation.

- Select places where a multi-purpose project is possible (recharge, storm water harvesting)
to guarantee sustainability.

There are many different landowners along the riitecan be an issue to tie up land for
restoration projects. The County buys flood-prosmedl and some local sponsors own land
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(City of Tucson, Town of Marana), but a large pafrthe land is owned by different private
entities.

The USACE and Pima County have a history of worlanfjaboratively with one another.

When working with the USACE, federal funds conttédo local project planning and/or
construction. Also, USACE oversees submission gfieations for some permits, easing that
burden for local sponsors. This type of collabamatcould be an important part of the
restoration plan.

The Tres Rios del Norte project demonstrates oamleehbblder cooperation problem: 2% of
the project area is located within the city of Tartsbut 90% of the water belongs to the city.
Tucson Water might want the ability to recover thater they send to the county and to
Marana.

The answers to the questions: « What environmestaiad of the river do we want ? How to
reach this goal? What water will be used ? Whemilshour efforts be focused? » are far
from being obvious or agreed-on by everyone. Théiptigity of sponsors involved makes
the time to reach agreement on each project veny, land if the river were considered as one
environmental entity and the different sponsorsadron common goals, this time could be
considerably reduced.

According to the interviews that were conductedneaodriver that is common to all the
sponsors for an agreement on a restoration platinéoriver as a whole would be necessary to
incent them to participate in a planning process.tide goals and interests of the sponsors
vary widely, this common necessity is not obvicars] no urgent problem has brought all the
stakeholders together on the subject of the enwiemal state of the Santa Cruz River and its
tributaries.
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Conclusion
What future for the Santa Cruz River?

The restoration situation today seems to be béen a few years ago but remains very
fragile. When people involved in riparian restavatare asked how they see the future of the
Santa Cruz River, answers vary considerably. Fanespeople interviewed, the picture is
quite dark: they think that we keep losing grouddg(to development and invasive species)
because nothing is really being done. To themrithex that has been the heart of human
settlement and a main wildlife corridor in the wgis dying. However, most of the sponsors
point out the fact that the situation is better nihan few years ago; interest in riparian
restoration seems to be growing, which is a caoseoptimism. More restoration work is
being done, and even if those initiatives needetstoengthened, there is hope for improved
environmental quality of the Santa Cruz in the cuynyears.

Although some people have a very pessimistic visiotie future of the river, many sponsors
have new project sites in mind, and all knew alhmaoming projects. This shows the interest
is not dying off and a better environmental sitoiatbn the Santa Cruz river basin is possible.

Places with good opportunities for riparian rediorg mentioned by some sponsors as
possible sites to start new projects include:

- projects along the Rillito, within feasibility (PG D)

- Tanque Verde Valley, with very good habitat on Tamd/erde Wash (TAS, City of

Tucson)

- Cienega Creek (City of Tucson)

- Canada del Oro (west side of the Santa Cruz), @r&rgve road (PCRFCD, TAS)

- Agua Caliente (City of Tucson)
PCRFCD is looking for multi-purpose sites with storwater harvesting or recharge
possibilities. Rio Nuevo has also brought somenttia to possible project sites: this project
for “Downtown redevelopment” in Tucson could invelgome riparian enhancement along
the Santa Cruz.

One of the main concerns regarding the Santa Ciuzr & whether or not effluent will be
available in the future for riparian restorationjay the fact that it is a precious resource for
municipalities facing growing demand. However, watice that the entities that own the
effluent (City of Tucson, BOR) seem more and moreratty involved in environmental
matters, they recognize that they have playedeaimthe deterioration of the river, and that
they should be part of the restoration of the S@ntez and keeping water in ecosystems.
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Appendices

Appendix A: Project descriptions

This report is built upon a previous study publdhe April 2006 by the Water Resources
Research CenteProjects to Enhance Arizona’s Environment: An Exwtion of Their
Functions, Water Requirements and Public Beneditsompilation of information concerning
environmental restoration projects in Arizona.

The project descriptions in Appendix A were takeonf this study. A few projects that were
not in the original report were added (Martin Fai@achie Spring, Arroyo Chico, El Rio
Medio, Avra Riparian Restoration, Big Wash, Cortaviesquite Bosque). For the other
projects, the original report was the primary seust information; each project was updated
with information from the internet and/or intervievand visits on site. Some projects were
hardly modified (El Rio Antiguo, Santa Fe Ranchn Savier) as very few information was
found. In other cases more modifications were madeorder to insert the updated
information.
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ED PASTOR KINO ENVIRONMENTAL RESTORATION
PROJECT (KERP)

Multi purpose flood control facility with ripariaenhancement

Noh impson Martin Fam L ocation and Size:
B“i“;:\'ja":hH'g“ Pers | Within an urban area of Tucson north of Ajo Way avebt
Tres Rios refiabiitation of Country Club Road, along the Tucson Diversiora@iel.
del Norte €I Rio Antiguo and This project includes:
Avra ¢ N Ln Swan Wetlands . .
narian Sweetwater wetlands - 28 acres of riparian and open water
restoration Arroyo Chico .
San Xavier 4 pasior Ko - 21 acres of grassland, mesquite bosque
Restoration .
oo gt s - a 120 acre area with marsh.
Esperanza/Ranch fg SpOI’lSOI’ S. . . .
iy - Pima County Regional Flood Control District
i (PCRFCD)
- United States Army Corps of Engineers (USACE)
e¢> . f - Pima County
/ N anta re Rach - Pima County Wastewater Management
Santa Cruz Basin Projects

History:

The Tucson (Ajo) Detention Basin was constructe@966 along with the Tucson Diversion
Channel by the USACE. The basin was built as adfloontrol element, which intercepted
and reduced peak flows from the Tucson Arroyo aailféad Wash drainage areas. The basin
had a flat earthen bottom and levee with scrulstees grasses along the edges. In 1981, the
USACE and Pima County developed a master planHerdiversion channel called The
Tucson Diversion Channel Recreation Developmengfra. The plan called for improving
the recreational opportunities on the land. With eélception of the construction on Sam Lena
Park in 1986, little progress was made on the masi@ between 1981 and 1995.

In 1999, the United States Congress authorizedtizart®n of the Ajo Detention Basin
Environmental Restoration Project, to develop waterses, marshes and riparian habitat
under section 1135 of the Water Resource developAmn

Chris Bartos, MLB Complex Manager, Pima County &tadDistrict reports that the Army
Corps of Engineers awarded the 2006 Chief of Emgshédward of Excellence to the Pima
County Stadium District. This Environmental Catggaward cited the Ed Pastor Kino
Environmental Restoration Project as an exceptipngject. Judges summarized the project
saying, “This is truly an exceptional project. dkes an existing mud flat in an arid area and
creates aesthetic landscapes, recreation feafiloed, control, and is a prototype for water
harvesting. It is technically sophisticated whilppaaring natural. It (also) has proved
sustainable over the recent drought years.”

Planning Objectives:
Turn the Ajo Detention Basin into a detention bakisit was more environmentally sensitive
and aesthetically pleasing to the community whikgintaining its existing flood protection
capacity:

- create native ecosystems (representing Arizonaighg@st riparian environment)

- detain and store urban storm water and reclaimeeriw@reduce groundwater use

- preserve the basin’s functionality as a flood colntacility by controlling drain

flow in the basin to minimize flood impact downstne.
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Phases:

Early 1997 The Corps initiated a Preliminary RestorationnP[@RP) to determine the
feasibility of modifying the basin features for t@stion of riparian habitat.

April 1998 An Ecosystem Restoration Report (ERR) was apgatov

June 1998Plans and Specifications were initiated.

1999 The United States Congress authorized construotib the Ajo Detention Basin
Environmental restoration project under section51d8 the Water Resource Development
Act.

July 2000 Construction was awarded.

2002 Modifications were completed.

Current Phase and Future Plans:
Operation and maintenance, construction was compie2002.

Recommended or | mplemented Plan:

The new KERP facility covers 125 acres, with a 66tfdeep lake covering 7 acres, 20 acres
of water courses and hills. Areas have been planii¢hl native species to create marsh
habitats, mesquite bosques, grasslands and open &atironment that will support wildlife
and bird habitat.

The project also includes an extensive pumping\aide system designed to circulate and
mix reclaimed and storm water within the basin.

A recharge element was originally considered, bas wejected due to issues with obtaining
permits; since a large amount of runoff was derifiemn industrial areas, water quality
became an issue.

Monitoring/M anagement:
Pima County is responsible for the operation anchteaance of the site.
The site is managed to achieve a series of obgscticluding:

- maintain the flood control capacity of the basin

- maintain an ecosystem habitat

- maximize the use of harvested storm water

- minimize the use of reclaimed water

- minimize the mosquito population

- maintain water quality.
Audubon Society is monitoring bird life. Arizona @a and Fish is monitoring the
establishment of a Burrowing Owl population.

Funding and Cost:
Funding and authorization for this project camerfrihe USACE Section 1135 of the Water
Resource Development Act of 1986.

- Project Modification for Improvement of the Emmrment Total cost of this project was
approximately $12 million (planning, design and stoaction costs). The two funding
participants were USACE, who contributed a $5 wnillfederal share, and Pima County.
The local share match included $5 million in 1998r System Revenue Bonds and
$1,282,459 in other funds from the wastewater Manant Department and the
PCRFCD.

- Total construction award cost: approximately $8,244.

- Operation and maintenance cost: $280,000 in FYOWQ6including approximately
$180,000 in personnel costs.
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- Water cost is estimated to be $265,000 a year.

Land Owner ship:
The Basin is owned by Pima County.
A small parcel adjacent is owned by Pima Countyi®&eg Flood Control District.

Water:

From February 2003 to March 2004 the complex ugsdi0®, 718 gallons of reclaimed water.
During the same time, KERP harvested 28,313,282mmbf storm water. With 1.35 inches
of rain in February 2005, approximately 18,246,424lons of water were harvested. The
entire complex was irrigated with that water utité end of May.

Total water demand is estimated to be 574 acrepieeyear.

The project provides the ability to harvest andeststorm water as well as reclaimed water.
Storm water is harvested from the highly urbanmedgershed around the Davis-Monthan Air
Force Base. KERP was designed to retain and sppexmately 1,800 acre-feet of storm

water.

The water is stored and circulated through thenbasd then is moved into the irrigation

ponds to be used to irrigate the basin’s re-estadti vegetation, Kino Hospital grounds and
the Kino Sports Complex ballpark and practice Beldpproximately 84.5 acres are irrigated
with water from KERP.

Harvested storm water provides a low cost alteveat purchasing and using groundwater or
reclaimed water as well as the beneficial use ofnstwater that would otherwise have

evaporated or infiltrated into the original Ajo Bation Basin.

During the dry seasons, the harvested water is useldit is gone. The habitat is kept alive

with the use of reclaimed water, purchased fromsdaocWater, until more water can be

harvested.

Due to intergovernmental agreements between Pimatg@nd the City of Tucson, the less

costly operating rates apply to the effluent tisadelivered through Tucson Water’s reclaimed
lines but treated by Pima County.

Strom water harvesting combined with reduced rewd water rates resulted ina 76%
saving in water cost in 2004 and 97% in 2005.

Public Outreach:

A school program was developed at a local elemgrdahool, where students created a
model to present to the community. Audubon has igeal outreach, as has Pima County
Natural Resources, Parks, and Recreation.

Public access to the site is limited; however, ltees are allowed to take classes into the
riparian areas. The site is also being used by dru@sudubon for Saturday morning bird
walks, and a jogging trail that goes around theénbiasopen to the public.

L essons L ear ned/Challenges:

One challenge of this project was working throupk tegulatory issues surrounding the
commingling of reclaimed water with storm water.tAg¢ present time changes in regulatory
approaches to this issue continue. In addition ube of a “Waters of the U.S.” posed
challenging regulatory hurdles.

Several permits were required for activity withire tbasin, including:
. Arizona Pollutant Discharge Elimination SystenZ PDES) permit (including a
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Management Plan as well as current testing reaangs)

. An Arizona Aquifer Protection Permit (APP) (inding an Emergency Response Plan
that necessitated training of personnel within sgvety and county agencies)

. A 401/404 permit for upkeep and reconstructiothefbasin after flood events

. An Arizona Reclaimed Water Reuse permit for areseding irrigation outside the
basin

. A Pima County Industrial Wastewater Permit foly amet well sediment disposed of
within the wastewater conveyance system

. Arizona Water Rights appropriation (for storm @rabarvesting and use)

. Fifra and TSCA regulations on the applicatiorpesticides within “a Waters of the
u.s.”

. Meeting the retention of FEMA 100-year flood etgen

Mosquito monitoring and management is still needrd,one of the lessons learned is that
design can reduce the problem.

Vandalism of irrigation devices and of the Burrogi®@wl nests has also been a problem in
this urban environment.

Drivers:
Create native ecosystems, harvest urban storm waatkecontrol flooding.

Sour ces:
http://rfcd.pima.gov/projects/kerp/

Contact:
Lawrence Robison (PCRFCD)
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Photos: January 2009.

22



ARROYO CHICO MULTI-USE PROJECT

(TUCSON DRAINAGE AREA)
Multi-purpose flood control facility with ripariaenhancement

Norh Simpson Vartn Farm L ocation and Size:
- 4 mennatighains | This project runs along 6 miles of the Arroyo Chisash

Big Wash

renabiltation (also known as Tucson Arroyo) from Alvernon Wayit®
LI confluence with the Santa Cruz River near St. MaRgad.

Swan Wetlands
Sweetwater wetlands
Arroyo Chico

Ed Pastor Kino SpOﬂSOI' S
- Pima County Regional Flood Control District

(PCRFCD)
- US Army Corps of Engineers (USACE)
- The City of Tucson

Tres Rios
del Norte
Avra

riparian
restoration

nnnnn

San Xavier
Restoration

E Spemﬁﬂch
5
N
:‘ Nogales

Paseo de las Iglesias

5&
=

History:
Arroyo Chico is an ephemeral watercourse that draimout
Ranta e fanch 11 square miles of Urban and Suburban Tucson. Summe
santa Cruz Basin Projects thunderstorms cause frequent flash floods. Planssfiucing

flood damage for thousands of residential and coroiale
properties along Arroyo Chico are being undertakesntwo phase project.
A segment of the lower watershed main channel i/&ged through an underground two-
barrel, 10 feet wide by 8 feet high concrete bolvext for approximately 1.7 miles that was
originally constructed in the 1920's. Because efititreased runoffs due to urbanization of
the contributing watersheds, the capacities ofojpen channel/culvert sections are generally
inadequate to convey the peak flows caused by setehunderstorm events, resulting in
frequent and severe flooding of residential, conaiaérand industrial areas along the entire
length of the arroyo.
Flood damages to both private properties and puddtiastructures are estimated by the Corps
of Engineers at $5.3 million annually, resultingaitvenefit-cost ratio of 1.4.

Planning Objectives:
- Flood control
- Environmental restoration
- Recreation project

Phases:

(Phase 1Randolph South Detention Basin which was comgléteApril 1996 by the Pima
County Flood Control District and the City of Tua$o

Phase 2The Park Avenue Detention Basin Complex, congtdiby the Corps of Engineers
beginning in the summer of 2007 and expected camplé four years.

Current Phase and Future Plans:

Phase Il under construction.

The project now has a Phase IIB, which is the dctparian restoration phase. This phase has
been blocked due to a lack of funding.

Recommended or | mplemented Plan:
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(Only the second part of the project deals witlanign restoration.)

Phase 1 Randolph South detention basin complex consttike Phase 1 of the overall
Arroyo Chico Project. It was designed and consadidty the Pima County Flood Control
District and the City of Tucson, and representsldical sponsor’'s contribution to the overall
project under Section 104 Credit Agreement withwh®. Army Corps of Engineers.

The basin complex consists of six interconnectettrden basins that were constructed
within the existing Del Urich Municipal Golf Courggormerly the Randolph South Golf
Course). It intercepts flood flows from a 3.5 s@uarile drainage area of the upstream reach
of Arroyo Chico and its tributaries. The basins snterconnected by weirs and reinforced
concrete pipes, having a total storage capacity36f acre-feet. The basin complex reduces
the without-project 100-year discharge of 3400tof269 cfs. The outflow (269 cfs) from the
basin is conveyed through a concrete box culvedeumandolph Way and discharges into
the existing channel of the Arroyo Chico. The RdpbHoSouth basins have worked
successfully during flood events since its constonc was completed in April 1996,
eliminating flood damages in the downstream ardaSabonia Solana, Broadway Village,
Broadmoor, and Parkway Vista.

Phase 2The Park Avenue Basins complex and the assoc@tadnel/culvert improvements
constitute Phase 2 of the overall project. The 2gsroject includes the following elements:
- Three in-line detention basins, called Basins 1art] 3, located along Arroyo Chico
between Cherry Avenue and Park Avenue.
- An offline basin, called TUSD Basin, located withitdSD's Cherry Field between
Campbell Avenue and Cherry Avenue.
- Realignment of High School Wash box culvert (undeugd) along 3rd Avenue and
8th Street.
- Modified confluence of Railroad Wash and Arroyo €thi
- Larger concrete box culverts under Campbell Avenue.
- Improved channel along Arroyo Chico between CamnipBekenue and Parkway
Terrace, with culverts at existing dip sections.
The Park Avenue Basins 1, 2, and 3 will provide thgportunity for environmental
restoration of degraded riparian ecosystem, prasiervof acceptable existing native habitats,
and recreational improvements for the adjacenthibeigrhood. Currently the basin areas are
vacant with mostly grass.
The inlet to the basin complex is located at theoy@ Chico confluence with Railroad Wash,
followed by Basin 3, Basin 2, and Basin 1 in thevdstream direction. The basins are
interconnected with concrete arch culverts. Thdldepthe basins below the adjacent streets
varies between 16 and 18 feet, with the bottom @pprately at the same depth as the
existing arroyo channel invert or bottom. Flows epaveyed from inlet to the offline TUSD
Basin through a side weir on the north bank atAfreyo Chico-Railroad Wash confluence.
The side weir is designed such that flow enters DUBAsin only for inflows larger than 18-
year events. During the receding phase, flows 60tUsSD Basin are conveyed back to the
confluence through a low-flow drain to Basin 3. [Dgra 100-year flood (or smaller flows),
storage within the four basins reduces the flooakge a level that can be contained within
the existing Tucson Arroyo underground concrete tulxerts and open channel segments.
The maximum time to drain the four basins compjeiel30 hours during a 100-year flow
event, or shorter during smaller flow events.

Approximately 1,048 residential, commercial, andustrial structures will be removed from
the 100-year floodplain by the second phase, coeapaith 241 removed by the first phase.
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The project would provide environmental restoratidrdegraded desert habitat and riparian
ecosystem within the Park Avenue Basins. Envirortalempacts would include preservation
of 2.85 acres of existing riparian habitat, regioraof 12.95 acres of riparian environment,
and 5.55 acres of riparian mitigation. RevegetatainBasins 1, 2, and 3 includes a
combination of native riparian and upland speassyell as turf areas for use by residents of
the local neighbourhoods.

Monitoring/M anagement:
PCRFCD will be responsible for monitoring.

Funding and Cost:

- The total estimated cost (Phases 1 and 2) optbgct is $68 million; 35% of the
funding is provided by PCRFCD, most of this conitibn has been made on Randolph golf
course.

- Cost of phase 11B amounts to $22 million. Onlyréilion are currently available.

Land Owner ship:
The land is owned by the City of Tucson and Pimar®pn

Water:
During establishment, plants will be irrigated witeclaimed water bought from Tucson
Water.

Public Outreach:

The City of Tucson Citizens Advisory Committee (CA@ovided eighteen points that were
adopted in April 1998 by the Mayor and Council tbe development of the Park Avenue
Basins. These recommendations have been used daliges for the design of the Park
Avenue Basins with final construction plans andcdpmations completed in March 2005.

The public will be aloud on the site on a bike patith posts and cables discouraging from
entering the restored area.

L essons L ear ned/Challenges:
None noted at this time.

Drivers:
Create native ecosystems, harvest urban storm waatkecontrol flooding.

Sour ces:
http://rfcd.pima.gov/projects/arroyochico/

Contact:
Lawrence Robison (PCRFCD)
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EL RIO ANTIGUO

Multi-purpose flood control facility with ripariaenhancement

L ocation and Size:

North Simpson Cochie spring HTH H H

Fam Martin Farm On the RIillito River, Pima County, Craycroft Road
::'3;;S:ighp'a‘"s downstream to Campbell Avenue. The study area Her t

st rehabiitaion project is 1,066 acres of land and 4.8 mile of Rikito

El Rio Antiguo and

Swan Wetlands River. The project area will actually cover 284ezcof the

Avra
riparian

uuuuu

resoraon Ao e | study area.
ElRio Medic Ed Pastor Kino
Saﬂ Xavier Paseo de las Iglesias

s Primary Sponsor (S):

el - Pima County Regional Flood Control District

(PCRFCD)
- United States Army Corps of Engineers (USACE).
<¢> oL History:
AR RT In the past, the Rillito River flowed perennialtgeandering

Santa Cruz Basin Projects

and supporting dense vegetation of cottonwood,ows],
mesquite bosques, numerous beaver dams, and wsetland
Flows supported agriculture along the river. Witowging agriculture in the 1930’s, Finger
Rock Wash was cut off from the Rillito River, angbarian vegetation was removed.
Urbanization, along with agriculture, increased aodtributed to a loss in surface water flow
and lowering of the water table. Today much ofriparian habitat is degraded.

Planning Objectives:
- Restore riparian vegetative communities withinrikier corridor to a more natural state
- Increase the acreage of functional seasonal wehahiat within the study area
- Provide incidental flood control through ecosystesstoration to the extent that it does
not adversely impact the restoration objective
- Increase recreation and environmental educatioonrtypities within the study area.

Phases:

September 200Reconnaissance Report completed

October 2003 and May 200Braft Feasibility Report Study published
November 2003Draft EIS

Current Phase:
The project has been shelved for now.

Recommended or | mplemented Plan:

A set of terraces would be constructed in the &neavn as the “Bend”. Cottonwood, willow,
mesquite, shrub and grasses would be planted inchla@nel, tributary mouths, and in
rainwater harvesting basins along the tributaries.

Soil cement will be used to stabilize the streamkbaith a culvert and pipeline from
upstream to allow water to flow behind the soil eminduring severe storm water events
(larger then 2 year events).
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The plan also includes a high and low-flow charanehted to support a mesquite community
and connect the Finger Rock Wash to the RillitoeRiv

Rainwater harvesting basins at each upstream ampumhouth will collect and detain storm
water.

An effluent distribution system would also be ifisthto support the establishment of planted
vegetation during dry periods.

A linear park will be constructed on both the natid south banks of the river

Monitoring/M aintenance:
Project is still in the planning phase. No monitgror maintenance plan exists at the present
time.

Funding and Cost:
The project is funded and authorized through USAC&GEeneral Investigation, Ecosystem
Restoration. Total First Costs are $66,657,000.

It is estimated that annual operation and maintemaosts will be $1.26 million.
This project is funded through a cost share agreemetween the USACE and PCRFCD,
with the USACE covering 65% of the cost.

Water:
Current annual water cost to non-Federal sponsmppsoximately $852,000.
The recommended plan requires a total irrigaticedna 1,490 acre-feet of water per year.

Irrigation for the establishment and maintenanc&ek vegetation is provided by effluent,
rainwater harvesting, and surface water diversimm tributaries of the Rio Antiguo.

Public Outreach:

- El Rio Antiguo Work Group, facilitated by Novakd. and initiated on May 8, 2002,
included seven months of field trips and meetings.

- The final Corps public meeting for the feasilyilttage was held on January 28, 2004.

L essons L ear ned/Challenges:
Project is in early stages, none at this time.

Drivers:
Habitat restoration, returning an area to its presd/War Il beauty.

Sour ces:
http://rfcd.pima.gov/projects/rillitoalvernon/

Contact:
Frank Postillion, Chief Hydrologist, Water Resowdivision, Pima County Regional Flood
Control District.

27



RILLITO RIVER RIPARIAN AREA (SWAN WETLANDYS)

Multi purpose flood control facility with ripariaenhancement

MNorth Simpson
Farm

Martin Farm
Marana High Plains
Big Wash

. : rehabilitation

Tres Rios

del Norte El Rio Antiguo and

cson Swan Wetlands
A Sweetwater wetlands
Arrayo Chico
Ed Pastor Kino

Avra
riparian
restoration

ElRio Medio

San Xavier Paseo de las Iglesias
Restoration

Espemﬁ

AN

Santa Fe Ranch

Santa Cruz Basin Projects

cottonwood, willows, mesquite bosques, numerousvdreaams, and wetlands.

L ocation and Size:

This project encompasses 60.7 acres and 1.5 mitkeof
Rillito River, with a total of 36 acres of planting

The site is located on the south Bank of RillitovéRi
between Craycroft Road (at the confluence of Tanque
Verde Creek with Pantano Wash) and Columbus
Boulevard.

Sponsors:
- Pima County Regional Flood Control District

(PCRFCD)
- United States Army Corps of Engineers (USACE)

History:
In the past,
meandering and

the Rillito River flowed perennially,
supporting dense vegetation of
Flows

supported agriculture along the river.

With growing agriculture in the 1930’s, Finger Rogkash was cut off from the Rillito River
and riparian vegetation was removed. Urbanizaiso increased and contributed to a loss in
surface water flow and a decrease in the watee tabl

Today much of the riparian habitat is degradedtdueduced water supply.

Planning Objectives:

- Restore riparian vegetative communities withinrikier corridor to a more natural state
- Increase the acreage of functional seasonal weHahiat within the study area

- Minimize the potential for sediment and organic terahccumulation in restored areas
- Increase recreation and environmental educatioonrtypities within the study area.

Phases:

June 1999The preliminary Restoration Plan was approved.
November 2003 Environmental Restoration Report and Environmenfgssessment

(ERR/EA) were completed

February 15, 20Q%A contract between the USACE and Pima County sigised
September to December, 20@onstruction in Area 1 and design of the secdmakp, Areas

2 and 3 (by USACE)

May, 2007 to January, 2008onstruction of the second phase with Area 3
December, 2007 to April, 2008 onstruction in Area 2

Current Phase and Future Plans:
October 17, 2008The Pima County Regional Flood Control District chel dedication

ceremony for the Rillito River/Swan Wetlands Ecasys Restoration Project.
Currently the site is in the one year warranty qériduring which the contractor is still
responsible for monitoring and maintenance.

Recommended or | mplemented Plan:
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The project plan consisted of land recontouringettnance passive water harvesting and
planting of native vegetation. Passive water hdmvgss expected to occur during storm
events in small, created basins and along drainhgenels. A mix of plant species, grading
from mesoriparian (i.e. Mesquite type) to uplandcsgs (i.e. Mesquite/Palo Verde type) was
planted. After planting, each area was hydrosead#d a seed mix of local native plants.
Supplemental irrigation with reclaimed water waovled to vegetation during the
establishment period (five years).
For planning purposes, the project area was dividedfour areas.

- Area 1: small water harvesting basins were ctgatear Craycroft Road north of the
Hill Farm subdivision. Non-native plants and someassive plants were removed to allow
planted native species to become established. iitire @rea was hydroseeded with a native
seed mix. Restoration of plant species is expettedncrease habitat value. During
construction, a biologist was on site to directstanction equipment so as to avoid damaging
existing vegetation.

- Area 2: a small basin adjacent to Alamo Wash,omsurface recontouring of the
basin will result in small water harvesting basiNstive vegetation was planted in the basin
and irrigation with reclaimed water will be provitiduring the establishment period. The area
was hydroseeded with a native seed mix after pigmias completed.

- Area 3: at the north end of Columbus Boulevarmgnent lining in the existing
drainage channels was removed and the channelsra@etoured to create a more sinuous
alignment. This is expected to decrease the walecity, which will allow more time for the
water to move into the banks increasing soil watsilable to vegetation. The channel bank
slopes were flattened and native vegetation waggdaalong the newly constructed channels.
The channels were designed to convey the same dambwater as before construction. In
the area away from the channels, small water hangebasins were created to capture rain
water and native vegetation will be planted. Theaaras hydroseeded with a native seed mix
after planting was completed. Irrigation with reéaciad water will be provided during the
establishment period. The Work Plan and drawingsghefnew channel alignments can be
found under the subheading Reports and Brochuréiseoweb page.

- Area 4: The current maintenance path along thek barotection, will receive
additional vegetation plantings as part of a sepaiger park project that will be completed
by Pima County Parks and Recreation Department.

Monitoring/M anagement:
The PCRFCD will take over monitoring and managenaetivities when the warranty period
ends.

Funding and Cost:

The project was funded and authorized through &ecil35 of WRDA - Modification of
existing USACE projects for Ecosystem Restoration.

The Rillito River Bank Protection Project was coetpd in 1996 by USACE and PCRFCD.

- Project cost amounted to a little over $4 millid his type of ecosystem restoration
project utilizes a cost sharing of local sponsam@ County) 25% and U.S. Army Corps of
Engineers 75%. Pima County expects to pay for tpeition of the costs through Flood
Control District Tax Levy receipts.

- Under the recommended plan, the project requid€sacre-feet of water per year, at
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approximately $230 per acre-foot the total costvater will be approximately $81,000 per
year. The volume of water needed may have beereswaated.

L and Owner ship:
Pima County

Water:

- Reclaimed water from the City of Tucson’s Roger dRidastewater Treatment Plant is
used for temporary irrigation (five years).

- Water will also come from harvesting storm watenafi from Alamo Wash and other
local tributaries.
Total annual water use for the project was estichate349 acre-feet. This use seems to have
been overestimated, this year the project site @&eadcre-feet, with a good rainfall. The
current estimate is approximately 100 acre-feetlyea

Public Outreach:

Jan 6, 2000a public workshop.

March 21, 2003 - April 21, 2003he Draft of ERR/EA was released for public comine
April 17, 2003 and May 2004 CRFCD held two open houses.

L essons L ear ned/Challenges:
None at this time.

Drivers:
Habitat restoration, there are no public use elésnarthis plan.

Sour ces:

2003 U.S. Army Corps of Engineers Rillito River fif@asibility study, restoration report and
environmental assessment

http://rfcd.pima.gov/projects/rillitoswan/

Contact:
Andrew Wigg (PCRFCD)
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EL RIO MEDIO ENVIRONMENTAL RESTORATION

Feasibility studies along the Santa Cruz Riverudyan riparian restoration

North Simpson Martin Farm LOCatIOI’l and S|Z€
e /%/ ManaighPlains | The project site is located along the Santa CruzemRi

Big Wash

refabiltation within the City of Tucson, from West Congress Stree
El Rio Antiguo and downstream (South) to Prince Road (North), between
avemmmenss | Silverbell Road and Interstate Highway 10.

Tres Rios
del Norte

Avra
riparian

EIRt”td Lo This project encompasses 2,675 acres of land d@nthdes
of the river.
Resorston aceo delas asias
EsperanzaRanch Sponsors:
- Pima County Regional Flood Control District
(PCRFCD)
- U.S. Army Corps of Engineers (USACE)
A s, , - City of Tucson (officially joined the study as an
’Q} N additional local sponsor in September of 2005)

Santa Fe Ranch
Santa Cruz Basin Projects

History:

Prior to degradation, the Santa Cruz River flowedryround past San Xavier del Bac to
downtown Tucson, ten miles north. At that time, 8anta Cruz River was a shallow stream
with a wide flood plain containing cottonwoods, lal's, and mesquite bosques.

Today, a riparian habitat nourished by natural peia river flows no longer occurs along the
river within the project area.

Due to past agriculture and current municipal ugeoundwater levels today are
approximately 100 to 250 feet below the surfacdrdmuting to reduced river flows.

In addition, sand and gravel mining, which begaths 1970s and ‘80s near Ina and Cortaro
roads and continues today, has further alteredhbeacteristics of the river course.

Critical riparian and cienega habitats have beext ilo the region due to water resource
changes in Pima County.

Congress authorized the US Army Corps of Engin@é&ACE) to evaluate environmental
restoration potentials along the Santa Cruz Rifrem the north boundary of the Tohono
O’Odham Nation, north to Sanders Road, in Marana.
The USACE has divided this evaluation of the riugo three separate feasibility studies:
Tres Rios del Norte, Paseo de las Iglesias, EM&dio.

Planning Objectives:
- Ecosystem restoration
Water resources improvements : water supply reehfanglater recovery and municipal
use
Flood damage reduction
Groundwater recharge and recovery
Recreational opportunities

Phases:
August 2000 The reconnaissance phase of the study was edtiat
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January 2001Results indicated interest in continuing the gtirdo the feasibility phase, so
the Pima County Flood Control District, as the rmkaderal sponsor, and the U.S. Army Corps
of Engineers initiated the feasibility phase of siwdy.

December, 2005The City of Tucson formally joined the study assecond non-Federal
sponsor.

2005 An Existing Conditions Report was completed. B Medio study inventories the
character of the river and tributary washes, ntaed uses, summarizes habitat quantity and
guality, reviews recreational demand, and evaluatdtiral, archaeological and historical
resources.)

January 2006The Plan Formulation Phase started with a publan Formulation Kick-Off
meeting hosted by the City and the District.

April 2006. Local sponsors, other stakeholders, and USACHzedi the public input
contributed during a Plan Formulation Workshop.

The draft feasibility report for public review igpgected in 2009.

Current Phase and Future Plans:

The study team is currently analyzing an array #fsihgle purpose ecosystem restoration
(ER) alternatives, and a separate array of fivglsipurpose water supply recharge (WSR)
alternatives. The best ER and WSR alternatives hdliselected and combined into a final
recommended plan using a tradeoffs analysis.

The recommended plan will be presented to the pditicomment as the study progresses.
The project is pending for diverse reasons inclgdick of funding and stakeholder issues.

Recommended or | mplemented Plan:

Twenty seven alternatives were created for conataber. Through various USACE screening
and cost-benefit analysis, a final array of threesgstem restoration alternatives has been
determined. These alternatives are currently ursieggadditional internal review.

Funding and Cost:
The total cost of the feasibility phase is $3,409,0which is being shared equally between
the Corps and the local sponsors.

L and Owner ship:
Multiple public and private owners.

Public Outreach:
For the past two years the Study team used thecpiniplut to create a matrix of alternatives
for both ecosystem restoration and water suppliaese.

L essons L ear ned/Challenges:
None noted. Projectis in early stages.

Sour ces:
Feasibility Studies Along the Santa Cruz River,udam 2006 (pdf)
http://www.tucsonaz.gov/planning/proqg proj/projéehso/

Contact:
Michael Wyneken (City of Tucsonk( Rio Medio Feasibility Study)
www.tucsonaz.gov/planning
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Ann Audrey (City of Tucson, Office of Conservatiand Sustainable Development)
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PASEO DE LASIGLESIAS

Feasibility studies along the Santa Cruz Riverudyan riparian restoration

Big Wash

rehabltaton Tucson, from West Congress Street upstream to #re S
Ei Rio Antiguo ang Xavier District. “Paseo de las Iglesias” means ‘thath of

Swan Wetlands
Sreetiaterwellands the Churches”. The referenced churches include’KiSan
Ed Pastor Kino Xavier Mission, and Mission San Augustin del Tucsbine
project encompasses 5,005 acres in area and &5 aiithe

river.

North Simpson Martin Farm L ocation and size:
Farm %J‘v‘.arana"lghpai"S Santa Cruz R|Ver and West BranCh Wlthln the ley o

Tres Rios
del Norte
Avra

riparian
restoration

uuuuu

ElRio Medio

San Xavier Paseo de las Iglesias

Restoration

Esperanza/Ranch
v& Primary Sponsor (S):
- Pima County Flood Control District (PCRFCD)
- U.S. Army Corps of Engineers (USACE)
*¢‘> e / - City of Tucson

Santa Fe Ranch

Santa Cruz Basin Projects H istory'

Prior to degradation, the Santa Cruz River floweshry
round past San Xavier del Bac to downtown Tucsem,niles north. At that time, the Santa
Cruz River was a shallow stream with a wide flodairp containing cottonwoods, willows,
and mesquite bosques.

Today, a riparian habitat nourished by natural peigd river flows no longer occurs along the
river within the project area. Due to past agriexdtand current municipal use, groundwater
levels today are approximately 100 to 250 feetwelte surface contributing to reduced river
flows. In addition, sand and gravel mining, whiakghn in the 1970s and ‘80s near Ina and
Cortaro roads and continues today, has furtheregltthe characteristics of the river course.

Critical riparian and cienega habitats have beext ilo the region due to water resource
changes in Pima County. Congress authorized thé&ndfy Corps of Engineers (USACE) to

evaluate environmental restoration potentials altmgy Santa Cruz River, from the north
boundary of the Tohono O’Odham Nation, north todgas Road, in Marana.

The USACE has divided this evaluation of the riugo three separate feasibility studies:
Tres Rios del Norte, Paseo de las Iglesias, EM&dio.

Planning Objectives:
- Ecosystem restoration : Increase wildlife habitaersity by providing a mix of riparian
habitats
Flood control improvements
Reduced bank erosion and sedimentation
Improved surface water quality
Recreational opportunities (river park trail deyateent)

Phases:

2001 The Feasibility Study process began with a 2{ulaylic meeting

July 2005 Final Feasibility Report (evaluating: ecosysteestoration/ flood control
improvements/ river park trail development alongrmile reach of the Santa Cruz River from
Congress Street upstream 7 miles).
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2007 The study was authorized by the House and Seamifgart of the Water Resources
Development Act, enabling future federal fund ajppiattions for design and construction of
the project.

At the numerous meetings, citizens and experts paveided ideas regarding desired plant
communities, visions of what the river banks cdolok like, options for irrigation and water
harvesting, and recreation needs. These ideas w@mrdined in various ways to form
“alternatives”. The alternatives were screened dbase environmental and cost-benefit
analysis, and the Corps suggested several “best hitgrnatives.

Current Phase:
A recommended plan has been selected from anliaitiay of 47 alternatives based on the
USACE'’s analysis and public input. Restoration wibals not started yet.

Recommended or | mplemented Plan:

- The Recommended Plan includes 1,100 acres of uiteshhosques on river terraces and
floodplain, bordered by palo verde woodland ancdeshrubs on both banks.

- A land re-contouring to enhance passive waterdsting.

- Supplemental irrigation will be provided to suppestablishment and as needed to maintain
healthy plant communities. Irrigation is planned feesquite and riparian shrub on terraces
above the low flow channel and in the historic dptain.

- Flood control improvements include erosion protecthat will be limited to at-risk areas.

- Recreation elements will include trail linkagescomplete the Santa Cruz River park trail
throughout the study area. Trails will also link ttte existing Julian Wash Trail. It was
important to develop a passive recreation plan thatld encourage enjoyment of the
environment while recognizing the history of thear The recreation elements will provide
better access to the area for hiking, wildlife vilegy biking, and equestrian use. The plan
includes construction of a portion of the 1,200emiuan Bautista de Anza National Historic
Trail that is planned to eventually connect NogabeSan Francisco.

The plan features are consistent with the desixggessed by public involvement work
groups.

Implementation of the plan is supported by : th&.Urish and Wildlife Service, Arizona
Game and Fish Department, Center for Biologicalesity, Santa Cruz River Alliance,
Tucson Herpetological Society, and others.

Monitoring/M aintenance:

The localsponsors are responsible for monitoring and maame®, which will consist of
periodic channel clearance, control of invasive nplapecies, pumps and irrigation
maintenance, and periodic replanting of habitedisdamaged by flood.

Funding and Cost:
The feasibility study was funded by the USACE anichd County through the USACE’s
General Investigation, Ecosystem Restoration funds.

Total project construction first cost: $92,058,546.

Total operation and maintenance costs excludingrw&807,046.

The Federal share of the recommended plan is $69,68 (65%) and the local cost share is
$32,391,778 (35%). Of the $32 million non-fedetare, $26 million is accounted for by the
sponsor’s land contributions, leaving $6 million the local sponsor's cash commitment.
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Existing local funds include $14 million in dediedt2004 bonds.

Recreation elements are a 50/50 cost share.

100 percent of the costs of providing water will fead by the non-Federal sponsor (Pima
County). These costs are currently estimated @@981175 annually based on the use of
reclaimed water from Tucson Water.

L and Owner ship:
City of Tucson, Pima County, State of Arizona aadaus private owners.

Water:

Rainwater harvesting and reclaimed water were e dources of water looked at for the
feasibility study; however, the local sponsor (PCRIf can use any water source(s) deemed
most practical if the project is approved.

At this time no water source has been determinethfoproject.

The annual water budget for the tentatively reconufed plan is estimated at 1,925 acre-feet
per year. As the local sponsor, Pima County isaesible for providing the irrigation water.

As part of the cost analysis, the Corp’s used asknwater source with a known cost. They
used the current market rate for reclaimed wa@mfifucson Water. Pima County is in no
way obligated to use this particular water sourte fact, there are significantly less costly
irrigation water sources including storm water lesting, use of other secondary or tertiary
effluent, leasing other water, or the use of grouster, although that is not a preferred
source.

Even though the region is in an eight-year droughtcessful storm water harvesting has
already been accomplished at the County’s Kino mvnental Restoration Project near
Tucson Electric Park.

The Paseo project could include a facility likestht the location of the retired S&G pit south
of Valencia Road if that private property can beuaed. At this site water could be
harvested from both the Santa Cruz River, and edjdcibutaries.

Public Outreach:

There have been a series of workshops and publietimys to solicit input regarding
restoration measures and desired outputs, plus nousiestakeholders meeting to gather
technical information and determine planning cansts.

April 2001: Notice of Intent.

March 30 and 31, 200Public Scoping Meetings.

April 1, 2001 tour of site.

March 21, 2002 and April 9, 2008vo smaller workshops were held.

January 22, 2004€pen house by PCRFCD.

October 26, 2004public meeting to present the feasibility stuégults and recommended
plan overview.

Because of the public interest shown during théiainimeeting, further meetings were
scheduled to establish a process for developmerubfic involvement in planning for
restoration of the Santa Cruz River in the studdaaPublic concerns included loss of habitat
& wildlife, water issues, invasive plants, streaank erosion, other destructive influences,
and inclusion of recreation elements in the fidahp
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L essons L earned/ Challenges:
Project is in early stages, none noted at this.time

Drivers:
Reversing the perception of the Santa Cruz Rivea dsimping ground, restoring both the
cultural and ecological heritage of the area.

Sour ces:

- Feasibility Studies Along the Santa Cruz River, January 2006

- http://rfcd.pima.gov/largefiles/pdli2/index.htm
- http://rfcd.pima.gov/projects/paseoiglesias/
- http://rfcd.pima.gov/projects/paseoiglesias/catfehtm

Contact:
Jennifer Becker, Principal Hydrologist, Pima CouRgional Flood Control District
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TRESRIOSDEL NORTE

Feasibility studies along the Santa Cruz Riverudyan riparian restoration

o - L ocation and size:
] impson v . e . .
Farm % mannatighpains | Santa Cruz River, within the City of Tucson, fromnee

Big Wash Road (South) to Sanders Road (North), West MooradRo

: rehabilitation
Tres Rios

del Norte

and West Avra Valley Road.

El Rio Antiguo and

oI S senwetonds | The project encompasses approximately 3,000 aresid
reseranon - Arroyo Chico and 19 miles of the river.
ElRio Medio Ed Pastor Kina
e x rsempm | Primary Sponsor (s): _ o
Eng - Pima County Regional Flood Control District
(PCRFCD)
- U.S. Army Corps of Engineers (USACE)
kb - City of Tucson
ﬁﬁ» ] - Town of Marana

Santa Cruz Bassair:aPFrZ?;:cz H i'StOI' y: . .
Prior to degradation, the Santa Cruz River flowezhry
round past San Xavier del Bac to downtown Tucsen, t
miles north. At that time, the Santa Cruz River washallow stream with a wide flood plain
containing cottonwoods, willows, and mesquite besqu

Today, a riparian habitat nourished by natural peiad river flows no longer occurs along the
river within the project area. Due to past agriexdtand current municipal use, groundwater
levels today are approximately 100 to 250 feet\Wwelte surface contributing to reduced river
flows. In addition, sand and gravel mining, whiakghn in the 1970s and ‘80s near Ina and
Cortaro roads and continues today, has furtherealtdhe characteristics of the river course.

Critical riparian and cienega habitats have beext ilo the region due to water resource
changes in Pima County. Congress authorized tha&td§ Corps of Engineers (USACE) to

evaluate environmental restoration potentials altmg Santa Cruz River, from the north
boundary of the Tohono O’Odham Nation, north todgas Road, in Marana. The USACE
has divided this evaluation of the river into thssgparate feasibility studies: Tres Rios del
Norte, Paseo de las Iglesias, El Rio Medio.

Planning Objectives:
- Enhance riparian habitat for native species

Minimizing the potential for sediment and organi@atter accumulation in restored
wetlands

Recharging and recovering municipal groundwaterpkep that also will facilitate
vegetation restoration

Flood damage reduction

Recreation and protection of cultural resources

Phases:
February-December 200Reconnaissance Report (Sec 6 of Flood ControbA&038)
An array of alternatives describing different levef restoration was prepared and evaluated
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by the local jurisdictions. Several of these aléinres were being reformulated to better
conform to current conditions and economic redalitie

January 2004Feasibility F4A Milestone (AFB)

Summer 2006Draft feasibility report. Once the reformulatiohalternatives was completed,
they were passed through a series of screeningkiding a cost-benefit analysis, which
resulted in a final array of “best buy” alternav@ hese best buy alternatives, along with the
detailed technical analyses of how everything wasuated and the recommended plan is
presented in the Draft Feasibility Report and itsnpanion Draft Environmental Impact
Statement.

The TRDN planning process and timeframe are detexthiby the requirements of the
National Environmental Policy Act (NEPA), the Wat&esources Development Act
(WRDA).

Current Phase:
Planning phase, no final plan yet. The projectesding for diverse reasons including lack of
funding and stakeholder issues.

Recommended or | mplemented Plan:

The Recommended Plan will likely be a combinatidneahancements that provide for
ecosystem restoration, water supply (recharge exalery), and recreation.

Restoration goals are to improve mesquite, cottadawillow, and emergent wetland

habitats to a condition supportive of wildlife, afad the benefit of residents and visitors to
the area.

Additionally several new alternatives are beingftéih including an alternative that reflects
the possibility that all of the effluent currentlyscharged into the Santa Cruz River will be
diverted from the channel for municipal water needs

Monitoring/M aintenance:
Operations and maintenance will consist of:
- Regular monitoring of restoration performance
- Invasive species control
- Maintenance of water delivery system
- Replacement of non-surviving vegetation

The annual monitoring is estimated at $60 per wa4tte control of invasive species costing an
additional $60 per acre.

L and owner ship:
City of Tucson State of Arizona, Pima County, Town of Marana, pridate.

Funding and Cost:

Funding and authorization for this project is fraime USACE General Investigation,
Ecosystem Restoration.

Construction cost: approximately $292 million; Fedeshare of construction is currently
estimated at approximately $170 million, and the-Rederal share at $117 million.

The annual cost of water is estimated to be $135809

Water:
The tentative plan includes piped delivery of testireclaimed water and in-channel effluent
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flows from the Roger and Ina Road Wastewater TreatnPlants. These flows of
approximately 44,000 acre-feet per year would elue sustain vegetated areas. Site work
would include micro-grading for individual tree bas flood irrigation, bubblers, drip
irrigation, and implementation of micro- and masaale storm water-harvesting features.
The revegetated area will include over 3,000 aofes/atered and storm water-nourished
habitat.

Public Outreach:

Public involvement activities are an important aspe the TRDN study and have been part
of this restoration project from the beginning

2001 One public meeting to determine the extent ape tyf work to be done.

2003 Two public meetings to obtain formal public inpahd feedback on proposed
restoration elements of the project.

February 2006Public Open House, to show the relationship bbalhe ongoing USACE
studies along the Santa-Cruz River : El Rio Medlaseo de las Iglesias and Tres Rios del
Norte.

Planned for 2009The Corps is also working on preparing a “ComryuRieport” which will
be a more user-friendly document for the publi¢hwsufficient discussion of the alternatives
and planning process to better explain how valaesvater use and costs were determined.
The report will also highlight groundwater rechabgmefits associated with the project so
that the water use is put in correct context.

Public comments to date demonstrate strong supgqoriparian restoration along the TRDN
stretch of the Santa Cruz River.

Challenges/L essons L ear ned:
Project is in initial stages, none at this time.

Drivers:
Provide mitigation for lost riparian habitat.

Sour ces:

- http://www.marana.com/index.asp?NID=358

- http://rfcd.pima.gov/projects/tresrios/

- Feasibility Studies Along the Santa Cruz Rivanuary 2006 (pdf)

Contact:
- Jennifer Becker, Principal Hydrologist, Pima @guRegional Flood Control District
- Ann Audrey, Office of Conservation and Sustaledbevelopment, City of Tucson
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ESPERANZA RANCH

Effluent flow and riparian enhancement

oS T L ocation and Size:
Farm mannatighewins | Situated in northern Santa Cruz Counbgtween Amado
Big ash and Tubac off the I-19 at Agua Linda Road, the guDj
Tres Rios .
del Norte S encompasses 300 acres of land and both sides &athia
L S swnwetands | Cruz River for 1 mile, and the land of the westesat the
restoration Artoyo Chico channel for another mile, % mile of the Chivas wasd a
ElRio Medio Ed Pastor Kino
10-acre pond area.

San Xavier Paseo de las Iglesias
Restoration
. - Sponsors:

- Tucson Audubon Society (TAS)

- Devon Energy Corporation

- partnership with the Sonoran Institute to get ahEP

. grant
/ Nogales /
<.5> o
Santa Fe Ranch
Santa Cruz Basin Projects Hi
Istory:

The land is adjacent to the Santa Cruz River. & migratory corridor that has been heavily
disturbed through decades of development and ragdhgtivity, which caused erosion and
allowed invasive plants to thrive.

Devon Energy Corporation, the original owner, bkl 800 acres of land at Esperanza Ranch
to local land owner Mr. Olson requiring, as a cdondi of the sale, to put 300 acres in a
conservation easement, managed by TAS. Tucson Awmdistundertaking habitat restoration,
monitoring and maintenance on the site.

US Representative Raul Grijalva applauded this vatiee agreement saying "This type of
partnership, where the private sector voluntardgrs the burden of conservation, is what will
be necessary to achieve conservation goals indgkefour years. | applaud the parties to this
agreement for their leadership and foresight is #nea."

The Esperanza Ranch Conservation Easement prgeané of many environmental

enhancement efforts Devon has undertaken. "We neogthis as a property with

tremendous environmental potential. It's one ofesal non-producing properties Devon
possesses that could benefit wildlife,” said Daviggmplet, manager of Devon’s

Environmental Health and Safety Department. "We grnageful for the Tucson Audubon

Society’s willingness to team up with us to sees thioject through...Tucson Audubon’s
commitment and dedication will fulfill Devon’s primy objective, the preservation of this
important wildlife habitat,” Templet said.

The program has gained notice in several ways, megsintly helping Tucson Audubon be a
finalist for an Achievement Award from the CommynKoundation for Southern Arizona.

Ann Phillips accepted a plague and a cash awatzebalf of Tucson Audubon in recognition
of having been a finalist in the foundation’s "imation" category.

The flow of the Santa Cruz River is intermitterroiingh the reach that is being restored. Most
of the year the flow comes from effluent releasexinf the Nogales International Wastewater
Treatment Plant about 20 miles upstream.

A pond in the restoration area was created by saddyravel removal during construction of

45



Interstate 19 and has cottonwood and willow alregrdyving on its banks.

Planning Objectives:
- Increase the diversity, density and sustainabdityiparian habitat for the benefit of
birds and other wildlife
- Stabilize erosion prone areas
- Engage the local and regional community in sitevdies and develop a long-range
strategy for stewardship of the site as well asradowment to carry out the plan.

Phases:

December 200%eginning of the project, planning stage.

Spring of 2006 Restoration began, once the ungulate proof fgneizs completed.

The project was scheduled to be completed in 200Bthe strategy was changed due to high
plant mortality and high competition with non-natispecies.

Current Phase and Future Plans:
Restoration work is ongoing. About 20 more yearsusdhbe needed to complete the work.

Mr. Olson, the new owner of the Esperanza Randmspto construct a very low density
residential development on the 500 acres of theefasga Ranch located adjacent to the
easement. In conceptualizing his development, Mso® worked closely with Tucson
Audubon to ensure that his plans were compatibtd Wie easement’s conservation goals.
His goal is to attract conservation-conscious esdisl to the land.

The joint transaction comprises 800 acres abound@s south of Tucson. About 500 acres
will be developed as a low-density residential drealering the 300-acre wildlife easement.

Recommended or | mplemented Plan:

- The global plan for the site is to have a cottondvaad willow area along the river, a
mesquite bosque-type area (xeroriparian specigélehiup, and native grassland farther up
along the west of the site. A mesquite forest sthouh along Chivas Wash.

- The first stage of work on this project was thdafiation of fencing around the 27,226
foot perimeter of the lands designated under timsewation easement, to exclude cattle.

- Once the fence was in place new vegetation wasgqudy seeding and planting around
the river channel, in the ponds, along Chivas Wasl, in the broad floodplain west of the
river. Planting techniques included pole plantifigattonwood and willow, seedling planting
of riparian and uplands species, and seeding dbrthed landscape. All plants were placed in
water harvesting basins and swales to concentnatevater around them until they can access
nearby elevated soil moisture.

- Non-native species are removed and suppressedtygcand applying herbicides.

- Erosion around the pond perimeter and east endhofa€ Wash will be addressed
through a combination of water harvesting and jptgnup gradient of erosion, and soall
stabilization at the erosion points.

- Establishing both a plan for long-term stewardstapd an endowment with

contributions from the property owner and Tucsondéon Society to fund long-term
management of the site.
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Monitoring/M anagement:

- Observing : seedling survivorship, wildlife andaviuse (bird watching 9 times/year )

- Photo monitoring is used to document condition®teefduring, and after restoration
efforts.

- Online real-time data from stream gages and rdimfala are collected on the US
Geological Survey website. USGS has a stream gagakac and one at Amado (upstream
and downstream of the site). Depth to groundwaterréntly 20-35 feet deep) is also
monitored in three locations: two in the easemamd, one in a well at Agua Linda farm.

- The fencing will be monitored monthly throughoue tproject period, within 24 hours
of significant river flows that could take out riverossing fencing, and within 24 hours of
seeing vehicles, cows, or unauthorized people withe conservation. The agreement with
the AWPF indicates that the project sponsors muashtain the fence for 15 years after
installation and operate and maintain the siteeeégetation for a minimum of 20 years.

- A conservation easement has been established oproperty to protect the riparian
area from development and encroachment in pergetuit

Funding and Cost:

- $135,000 from Devon Energy Corporation (to esthblis endowment for long-term
stewardship, not for restoration work), in addittorthe land

- $279,411 from AWPF

- $6,500 in-kind contributions from Stewart Loew ahd Sky Island Alliance

- $151,270 matching and in-kind contributions frora frucson Audubon Society

- $60 000 grant from Environmental Protection Ager{&PA) through the Sonoran
Institute

Land Owner ship:

Devon Energy Corporation, an Oklahoma City-basédmd natural gas producer, acquired
the property through its acquisition of PennzEne@yy in 1999. At the time of the grant
application, Devon Energy owned the Esperanza Ranch

The 800-acre Esperanza Ranch property, includirgg 300-acre conservation easement
portion, is now owned by Mr. James Olson of Greatiey, Arizona.

Water:

- The project takes advantage of intermittentueffit flows coming from the Nogales
International Wastewater Treatment Plant. Themoigontract or agreement in place which
secures these flows and guarantees that they wiilliraie to be delivered. The project is
designed to be resilient and dynamic so that if effeuent flows are removed from the
ecosystem, the vegetation will shift to more mapasian species but will survive with
altered characteristics.

- No water will be pumped from groundwater wellsr miverted from surface water
supplies at the Esperanza Ranch site to use ioraéisin activities due to an agreement
entered into by previous owners that restricts gompere (the FICO Agreement).

Public Outreach:

Esperanza Ranch is an area of sensitive habitaittamadcess is governed by a conservation
easement agreement between Tucson Audubon anahith@Wner. Access to the conservation
easement is strictly controlled and requires esbgrta Tucson Audubon staff member.
However there are opportunities to join Tucson Aatustaff members on birding trips, site

47



tours and volunteer work days. Public involvemeigoaincludes public lectures and
community participation off-site.

L essons L ear ned/Challenges:

The first plan had been done at a large scalefuandd out to be too ambitious. After seeding
and planting over 3000 plants, a high mortalityeratas observed. This plan did not allow
native species to compete with non-native species.

A new strategy has been implemented, working orllsmeensive areas, one area at a time.
The main obstacles to completing restoration woekeathe lack of funding and competition
with non-native species.

Drivers:
Increase and restore habitat, then protect theimgarpetuity.

Sour ces:
www.tucsonaudubon.org/restoration/espintro.htm
http://www.tucsonaz.gov/ocsd/community/nature/ OCSID%ommOppsNatureFood?2

Contact:
Kendal Kroesen (TAS)
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NORTH SIMPSON SITE RIPARIAN RESTORATION

Effluent flow and riparian enhancement

ot Simosn Marin Farn L ocation and Size:
Fam Marana High Plains This site consists of retired farmland with a ripararea
S % ranabiaton along the lower Santa Cruz River in Avra Valley thorest
del Norte T of the City of Tucson and west of the Town of Maan
foan L hen gwnietands | The project encompasses a total of 1,700 acres with
e Aroyo Chico restoration concentrated to date in the northeadionm of
Restoration the site:
Paseo de las Iglesias - 150 acres of seeding funded through in-lieugation
e % fees for Clean Water Act Section 404 permits maddge
the U.S. Army Corps of Engineers (USACE)
- 20 acres of restoration completed through azdha
\'; Water Protection Fund (AWPF) grant
- 25 acres funded through a Phase 2 AWPF grant
<§§ e b —— - 6 acres funded through U.S. Fish and Wildligev&e
Santa Cruz Bassai:aPFreo?;Z: (USFWS)
- 51 acres of intensive planting and erosion rabnt
Sponsors:
- Tucson Audubon Society
- City of Tucson

Arizona Water Protection Funds (AWPF)
US Fish and Wildlife Services (USFWS)
US Army Corps of Engineers (USACE)

History:

Historically, the Santa Cruz River at the North Bgson site was ephemeral, flowing only
during flood events.

Since the 1970s, however, this area has had acoeatant flow of treated effluent released
from regional wastewater treatment plants.

The North Simpson Riparian Restoration project desattempt to recreate the historically-
present ephemeral riparian habitat at the sitdieratit attempts to take advantage of the
effluent flow to expand the cottonwood and willowabitat (hyporiparian habitat) that is
developing at the site and to increase the diwedditmesoriparian, xeroriparian, and upland
habitat to offset habitat losses in other areas.

The North Simpson Site is part of a total of 23,8@0es of Avra Vally farmland purchased
by the City of Tucson during the 1970s and 198Q0shtain associated groundwater rights.

In 2001, the City of Tucson entered into 99-yeghtdiof-entry agreement allowing Tucson
Audubon Society to undertake restoration within th&00 acres of former farmland.
Restoration work had been concentrated to dateeimaortheast portion of this 1,700-are area.
TAS also holds a right to 10 acre feet/year frothezigroundwater or effluent in the river.

The first 150 acres of restoration were funded hiygation fees provided by the US Army
Corps of Engineers, TAS then applied for the AWPR&hgfor more restoration.

Tucson Audubon’s habitat restoration program is mawgional force for the improvement of

wildlife habitat in the Santa Cruz Valley. The pragn has gained notice in several ways,
most recently helping Tucson Audubon be a findistan Achievement Award from the
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Community Foundation for Southern Arizona. Ann Rsl accepted a plaque and a cash
award on behalf of Tucson Audubon in recognition hefving been a finalist in the
foundation’s "innovation" category.

Planning Objectives:
The goals and objectives stated in the original AgPant application submitted by Tucson
Audubon Society were:

- Assess the site to identify favorable areas for AMBDbitat recovery efforts
Enhance the wildlife habitat along one stretchhef fower Santa Cruz River and restore
native vegetation to adjacent abandoned farm fields
Control erosion
Engage local and regional members of the publicgmarnmental bodies in learning
and recovery activities at the site to promoterssef stewardship
Educate and act as a model for other habitat regaféorts.

Phases:

1998-1999 Planning phase

2001 99-year right-of-entry agreement with the City Taicson allowing Tucson Audubon
Society to undertake restoration.

2001-2005 AWPF Phase 1 work

2000-2003 USFW-funded seeding on 6 acres.

In-lieu mitigation work commenced in 2000 and igoimg.

2004-2007 AWPF Phase 2 work

Current Phase and Future Plans:

AWPF and USFWS work is completed.

In-lieu mitigation work is ongoing: TAS has a righftentry on approximately 25 more acres.
Restoration work should take two to three more gjeaalding a few years of irrigation.

Recommended or | mplemented Plan:

- Cattle fenced out in 2001.

- One of the major strategies of the restoratiosigiewas the use of rainwater harvesting
to catch rainwater and focus it around plantingst Bf the project plan was to integrate the
riparian habitat around the river corridor with agnt xeroriparian and upland areas to
provide an integrate habitat.

- Installation of a drip irrigation system to daivgroundwater to plantings for the first
two years after establishment.

- Some eradication has been done to control ingaspecies.

However, because cooperative agreements for coarteohot in place on adjacent properties
and upstream on the river, there is a constanixrdf seeds which make it nearly impossible
to fully eradicate the non-natives.

- The area was planted with native species andqjbekly turned into a dense riparian
habitat. The work started on the east side; usuwalik is done on 2 to 5 acres at a time.

- Each area is irrigated for two to three yearsyesare still being irrigated.

- Another water source on the property has fatddecreation of a second mesoriparian
area in addition to that found on the corridor aebthe river. On the north side of the site,
irrigation tail water released from adjacent adtimal fields flowed into a ditch along the
north property boundary.

The water was initially a nuisance, creating derwenies of tumbleweed. In order to take
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advantage of the water source, a 1000-foot longhderéng trench was dug to pull this water
south into an otherwise barren part of the site.alBrfchicken foot” branches were
constructed periodically along this trench to egtéow out from the main channel.

Monitoring/M anagement:

- Photo monitoring is generally performed annualiying the same month each year.
Additional rounds of photo monitoring are performedrly in grant-funded projects to
document restoration implementation and early piaoivth.

- Vegetation monitoring is conducted to deterntime survival and growth of introduced
plants and to document the changes to habitattguabulting form restoration efforts.
Survival and growth monitoring at AWPF -funded areaconducted monthly at first to track
initial plant growth, then reduced to quarterly,enhfinally to annual measurements.
Vegetation monitoring for habitat conditions is daoted at the beginning and end of AWPF
projects to document changes in habitat due tonasbn efforts and natural system changes.

- Avian monitoring has been conducted quarteniei2001 at multiple locations of the
site and will continue indefinitely into the futurBird surveys have shown increases in the
diversity of bird species at the site. An artiakethe March Vermilion Flycatcher described
work that led to the relocation of twenty four Busing Owls to the Simpson Site.

- Erosion monitoring was preformed initially in @ember 2002 and will be repeated
following flow events of 3,000 cubic feet per sedoor more during the duration of the
AWPEF grants.

- Collection of stream gage data and rainfall gataconducted by downloading internet
data from the US Geological Survey website and Alneona Meteorological Network
website.

Maintenance of grant-supported work will continoe 20 years as required under the AWPF
and USFW agreements.

Funding and Cost:

As of December 2003, total funding amounted to $330.
- In-lieu mitigation fees for section 404 of the Gié&/ater Act
- grants from the Arizona Water Protection Fund
- U.S. Fish and Wildlife Service Partners for Wildligrant.

Land Owner ship:

The North Simpson Site is part of a total of 23,@@fes of Avra Valley farmland purchased
by the City of Tucson during the 1970s and 1980s.

In 2001, the City of Tucson and TAS entered in89ayear right-of-entry agreement allowing
Tucson Audubon Society to undertake restoratiohiwithe 1,700 acres of former farmland.

Water:

- Effluent released into the Santa Cruz River fregional wastewater treatment plants in
Tucson The average daily effluent flows through the siie generally less than 40 cubic feet
per second and are usually present, except durtepdt season when water evaporates prior
to arriving at the site, and during flood eventsewlthe river bottom is scoured and an
increase in infiltration rates allows the effluéatinfiltrate prior to arriving at the site. There
iS no agreement or contract currently in place uargntee that effluent flows will continue
indefinitely at the site.

There is also a small water treatment plant closthé site, which treats water for Marana.
The plant is currently run by the County and reésasmall amounts of water. However the
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Town of Marana is currently in lawsuit to take ovke treatment plant, which might mean
less effluent would flow through the site if it veeio be used by Marana.

- Pumped groundwater: supplemental water is usewtirish plantings during their first
two years after establishment. It is provided by @ty of Tucson through their groundwater
wells on site. Groundwater use has consistently lbes than the 10 acre feet/year allotment,
with an average of 5 acre feet per year.

- Rainwater harvesting was also used extensivelythee site to capture and focus
rainwater around plantings.

Public Outreach:

- Semi-annual articles in the Vermillion Flycatchéhe Tucson Audubon Society’s
newsletter

- Volunteer workdays; restoration workshops for agjutiducational programs with area
schools; site tours and birding field trips; offesiectures and slide shows.

L essons L ear ned/Challenges:

One important lesson learned from the North Sim@fSib@ Restoration project, according to
the Tucson Audubon Society, was the value of hadngartner like the City of Tucson
involved in the project. The city provided fencinggavy equipment and operators when
needed as well as enforcement against illegal efséne property. The city was able to deploy
resources that insured the success of the pr@ecdt,the TAS was able to concentrate on
restoration activities.

Another lesson learned is that periodic safety mgstwith the crew were well worth the
time and expense. They brought the crew togethelismuss safety issues as well as other
topics. They also gave the staff a chance to dsoesponse procedures. This was especially
important because of the large number of volunteerthe site during volunteer days.

Vehicle access to the site proved to be extremalyable. The site is long and narrow. A
narrow dirt road snakes through the site allowiefiveries of irrigation pipes, plants, tools
and other materials to be brought very close torevkieey would be used.

Installation of irrigation piping for over 2000 pis elicited several lessons learned. Pipe
expansion and contraction caused many problemsip@etures on the site fluctuated almost
100 degrees over the four years from 2000-2004pe<Pinstalled at either side of the
temperature spectrum tended to experience separati@glued joints. It was found that
installing pipes when the temperature was betwe®rarl 80 degrees produced the best
results as temperatures changed.

In addition, installing expansion couplings evef0Q feet for above-ground pipes and every
2000 feet for below-ground pipes increased thelitylbo withstand temperature fluctuations.
Flushing and draining the irrigation lines was a&o issue. Drain valves were initially
installed at the end of each pipe run, but it vaas@l that additional drain valve needed to be
installed at low spots and at the end of each Ibréine. The team also found that flushing the
lines to remove scale and ants was required motaHtgep the system functioning properly.
No mechanical timers were used in the irrigatiostey so that human oversight would be
present whenever the system was on. This turnedoobe a very effective strategy for
detecting leaks and reducing erosion from pipeksea

The water from the river clogged the drip irrigatigystem, which led to the exclusive use of
groundwater for drip irrigation.

Use of pole planting was a simple cost-effectivehoeé of facilitating colonization by some
species. The restoration team noticed that cottodw@nd willows along the river corridor
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naturally oriented themselves in lines paralleltie river banks. The most upstream tree
growing in this stringer pattern takes the brunttieé flood impact, reducing impact to

downstream trees from detritus and high flows. eRadlntings were placed in this same
pattern. Trees planted too low got damaged by Hpad well as the irrigation system.

Drivers:
Restoration of a portion of the Santa Cruz Rivepriavide riparian habitat in an area where
much of the historic habitat is degraded or haapieared entirely.

Sour ces:
http://www.tucsonaudubon.org/restoration/scriven.ht

Contact:
Kendal Kroesen (TAS)
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MARTIN FARM

Effluent flow and riparian enhancement

Martin Farm Locatlon and Sze
North S Martin Farm . .
Noth Simpson 4 marnatighpeins | AlONQG the east side of the lower Santa Cruz Rivethwest

Big Wash of Tucson and Marana, just upstream from the Simps#e

s rehabilitation
Tres Rios

del Norte amoamioma | (NOrthern Pima County).
Avia X oo Swan Wetlands The project encompasses 30 acres of land and 05 ol

riparan Sweetwater wetlands .
restoration Arroyo Chico river.

San Xavier Ed Pastor Kino

Restoration

Pasea de las Iglesias Spong)r S

i ) - Tucson Audubon Society (TAS)
NG - City of Tucson
- U.S. Army Corps of Engineers (USACE)
X &} History:
'ﬂ} ek The TAS received in-lieu mitigation checks from the

Santa Fe Ranch
Santa Cruz Basin Projects

USACE while they were working on the North Simpson
site. TAS chose the nearby Martin Farm site for
enhancement of riparian habitat.

Planning Objectives:
Enhance wildlife habitat along the lower Santa GRixzer in northern Pima County.

Phases:
2005 Agreements signed with the City of Tucson (ferdand water).
Fall 2006 Beginning of the work.

Current phase:
Planting is completed, only 3 acres are still undegation.

Recommended or implemented plan:
- Removal of invasive species
- Seeding and planting of native species, not tooymiaes were planted because at the
site the flood plain is very wide and trees plargetitorn out by floods (lesson learned
at the North Simpson site). Most planting is xgvarian. The vision for the site is a
thick mesquite forest with a lot of plant diversity
- Construction of erosion control features.

Monitoring/ M anagement:
Regular monitoring surveys are now being conduetethe restoration site. Avian surveys
already show a good number of southern Arizona ¢peeties are utilizing the site.

In addition to bird surveys, plant monitoring at M@ Farm is showing great early success.
Plants put in by the restoration crew hardly onaryego have a 74% survival rate and a 74%
growth rate. Growth in the former "bosque" areadmha good number of medium sized

velvet mesquites were already present) is partiguéancouraging.

In a few years, this area should provide excelbrmt habitat containing a greater diversity of

plant, shrub and grass species.
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Funding and Cost:
In-lieu mitigation checks managed by the USACE.

Water:

The water flowing at the site is effluent from Taos

There is a drip irrigation system using effluentevagroundwater is cleaner and doesn’t clog
the system, but there is no other choice than wiihgent water here since there is no well at
the site.

L and owner ship:
City of Tucson

Public Outreach:
This site is posted no trespassing, and can bessedenly during official Tucson Audubon
events led by Tucson Audubon staff members.

Challenges/L essons L ear ned:
None at this time.

Sour ce:
www.tucsonaudubon.org

Contact:
Kendal Kroesen, Tucson Audubon Society
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MARANA HIGH PLAINS EFFLUENT RECHARGE PROJECT

Effluent recharge with riparian enhancement

. L ocation and size:
North Simpson Martin Farm . ]
Fam % mannatighpiains | Ne€ar the Santa Cruz River in the town of Marantpbf

Big Wash Moore and Sanders Road in Pima County. The project

: rehabilitation
Tres Rios

del Norte S b encompasses 18 acres of created riparian habaag al

Ava S Swan Wetlands 1.2 miles of an oxbow channel of the Santa CruzRiv
parian b Sweetwater wetlands
restoration Arroyo Chico

San Xavier Ed Pastor Kino

Restoration

Sponsors:
Paseo de las lglesias - Pima County Regional Flood Control District

7 (PCRFCD)
speranza/Ranc Bureau of Reclamatlon (BOR)

Town of Marana

Cortaro-Marana Irrigation District

Mr. Robert Honea

¢ = h—— - Arizona Water Protection Fund (AWPF)

Santa Fe Ranch
Santa Cruz Basin Projects

f

History:

The Marana High Plains Effluent project area histly had an ephemeral flow, and it is
estimated that groundwater depth was never suffic@e support extensive stands of riparian
vegetation. Records from a well near the High Rlaite indicate groundwater depth of over
180 feet below the surface in 1939. Extensivestvek grazing in this area is also a
contributing factor to the historical lack of vegibn.

The Marana High Plains Recharge project began 18 is the Pima County Flood Control
District’s first recharge project.

The Bureau of Reclamation had secured funding foatwvas originally a two-year pilot
project to investigate the feasibility of usingated effluent to enhance riparian habitat while
recharging the underlying ground water aquiferg@ally, the Rillito River Recharge project
had been selected as the demonstration project sitewever, the project failed to gain
political support and was never undertaken.

Planning Objectives:
The first goal of the project was to evaluate andhgare infiltration rates between basins
having side slopes vegetated with riparian vegmtatbasins fully vegetated with native
grasses and bare basins.
But the Marana High Plains project is a multipugesfort, it includes other objectives such
as:
- Characterize wildlife, aquatic macro-invertebratsg vegetative resources associated
with an important effluent-dominated stream.
- Revegetate the area outside recharge basins watttspthat will improve wildlife
habitat value and could survive if recharge actisitease.
- Provide trails, descriptive literature, and intetpre signs that describe the pilot project.
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Phases:

1995 Beginning of the project.

2000 Project initiation. Although the grant for the Maa High Plains project was provided
in 1996, problems with staffing and permitting geld the initiation.

July 2000 Development of a facility concept design; prepiara of construction plans,
vegetation plans, and a monitoring plan.

Dec 2001 Revegetation of the area and development of acatnal interpretive displays
and final trail design plans.

March 2001- May 2002Construction of the recharge basins.

Sept 2002-March 200%®ilot phase.

Current phase:
The results are still being monitored, and the PCBkeeps trying to improve the facility. A
new permit was recently granted to operate thditiaéor 20 more years.

Recommended or | mplemented Plan:

As constructed, the facility consists of one sagtlbasin and four spreading basins covering a
total of 4.2 acres, which were designed to rechapg® 600 acre-feet of water per year.

The discharged effluent flows about 10 to 15 mibesore reaching a pre-existing berm
constructed of streambed materials that divert®réign of it into the “oxbow” channel, a
remnant channel of the Santa Cruz River from whenriverbed was less incised and the
channel meandered back and forth across the flaodpl

The effluent then flows about one mile down the awbchannel before reaching a
constructed wetwell from which two non-clogging swrsible pumps convey it into an
equalization basin. The equalization basin is usegrovide a more constant source of
effluent for recharge and to help serve as a sgtthiasin for removing particulate materials
that could clog the recharge cells. From the egai@n basin, the effluent passes through an
isolation valve into the main distribution line, \wh feeds into four recharge cells through
motorized valves.

Deliveries to the facility are impacted by stormtevaevents in the Santa Cruz River, that
demolish the earthen diversion structure used verdiflows into the oxbow channel. The
diversion structure must be rebuilt in order touras the flows to the project. On the other
hand, the vegetation along the channel is maindaiyethe relatively stable influx of surface
water that is diverted into the channel, and idquoted from large erosive flows that tend to
wash out vegetation along the main channel of dr@e&5Cruz River in this area.

Some basins have side slopes vegetated with entgriges and riparian trees, and others are
fully vegetated with native shrubs and grassesrdateof periodic inundation. The area
outside the recharge basim@as revegetated with plants (1.5-2 acres) to impraudlife
habitat value and which, once established, couldiwel if recharge activities cease. The
effluent flowing down the Oxbow channel adds a abersble expanse of lush riparian
habitat, including willow, cottonwood and mesquitees.

Monitoring/M anagement:

- Daily inflows into the project and into each of thadividual recharge cells are
monitored to determine the number of recharge tgediailable through the facility’s
Water Storage and Recovery Well Permits, as wetbasomply with the facility’s
Underground Storage Facility Permit.
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- Monthly water quality sampling is performed to cdynwvith the facility’'s Aquifer
Protection Permit and to study the cleansing egfettoil and vegetation.

- In addition, biological studies are being perfornb@anonitor the diversity of vegetation
species and increased canopy cover of vegetatidhearecharge site. Biological
studies are also attempting to determine the prejenpact on surrounding terrestrial
and aquatic wildlife.

In November 2002 a contract was entered into wKkWBFarms, Inc. to perform the weekly
operation and maintenance at the recharge fachibyyever, PCRFCD still performs the
major repairs on site and is responsible for vegetanaintenance.

Results have indicated that there is no significdifference between treatments for
infiltration rates. In conclusion: you can vegeta@sins on side slope without impacting
infiltration rates.

Funding and Cost:
- $600,000 from BOR for recharge aspect
- $149,973 from AWPF grant for riparian restoration.

Operation costs over the 2003 calendar year wgnezimately $28,000.

L and Owner ship:
State of Arizona. The PCRFCD has a lease forahée through May 2, 2011.

Water:

Effluent water is discharged from Roger Road aradRwad wastewater treatment plants into
the Santa Cruz; a berm is then used to divert sointiee effluent from the main channel of
the Santa Cruz to the site. The effluent flows dolnOxbow channel about 1.2 miles before
reaching the recharge site. The effluent creates ainthe densest riparian habitats on the
Santa Cruz River as it flows to the recharge basin.

The project is permited by Arizona Department oft¥v&Resources (ADWR) to recharge up

to 600 acre-feet per year. Right now the facilieclrarges 350 acre-feet per year, some
improvement will be made to increase the infilmatrate, however the 600 acres of the first
plan were a little over estimated. The currenttir#iion rate in the basins is 2.3 — 3 feet per
day at best; the rates start at 3-4 feet/day feramrtwo weeks after drying of the basins, then
go down.

A drip irrigation system was installed for the thfgst years, rainwater harvesting is
now the only irrigation used.

Public Outreach:

The educational element was included in this ptagecording to PCRFCD policy. As part
of the project, trails were built around the ared a series of interpretive signs describing the
recharge process, a history of the Santa Cruz Ravea, and riparian vegetation were
installed.

The site is not currently open to the general mylliowever, a number of tours have been
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conducted. At this time the site gates are lodkedrder to prevent vandalism. The Flood
Control District would like to develop outreach lhgving more visitors on the site.

Challenges/L essons L ear ned:
The Marana High Plains project faced a number @illenges associated with getting the
water from the main channel of the Santa Cruz Rivé¢he project site.

The permits for recharge activities were difficioitobtain because of the nearby
Tangerine Landfill. A “worst case model” was useshow that the water table would
not reach the landfill.

The berm, used to divert water from the Santa iver to the remnant channel as currently
designed, cannot withstand flows of more than S@ficcfeet per second and is frequently
washed out from flooding. Once the berm is washddtte PCRFCD must wait for the area
to dry before they can rebuild it. During the moms and winter storms the PCRFCD is
unable to repair the berm for months at a time beea@f successive storms.

Another problem that has been encountered at thharMaHigh Plains site is the effectiveness
of the pumps installed to move water from the clehmmo the recharge basins. Frequently
these pumps cannot keep up with the volume of waiering into the system and therefore
hinder the amount of water that can be recharg&dwvity-fed canals and weirs were initially

considered; however, it was decided not to use rnieshod because it would have been
necessary to remove a large portion of ripariaretagn to construct the canals and weirs,
and it was initially more expensive than the pumps.

The project also faced the dual challenge of staffover and sufficient staffing to devote the
time necessary to the project. These problems ntadificult to move forward because

every time a new person came onto the project baayto learn anew about how best to
proceed. The situation was further complicatedth®y fact that this was PCRFCD’s first
recharge project and therefore there was no egpadrtithe agency for this type of work.

Another institutional issue has been securing dearsis to do the work on the site. The
process for obtaining outside consultants can takaths and so, because of staff time
constraints, all of the work done on site was tgfoexisting contracts through Pima County.
This has caused problems because the consultagdsaus not directly accountable to the
project and often are not the best suited for dhe jFor example, the project has experienced
a number of electrical problems and the electrisant out by the County are not necessarily
experienced in repairs of the type of equipmertighan the Marana High Plains site.

Drivers:

Multi-purpose/multi-function project, intended tmprove habitat for rare species in the area
and to be used as a recreational and educatiobét gacility. Funding was available for an
artificial recharge project to compensate for deéphedue to groundwater pumping in the
Tucson area. Additionally, PCRFCD was interestednirestigating whether a constructed
recharge facility could create riparian benefits.

Contact:

Frank Postillion, Chief Hydrologist, Water Resowg@ivision, Pima County Regional Flood
Control District.
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Sources:

- Marana High Plains effluent Recharge Project, Rrehary Evaluation of a Multi-purpose
Pilot Recharge Facilityseptember 2004

- Multipurpose Recharge facilities boon or badane 2005

- http://rfcd.pima.gov/projects/maranahighplains/padisranahpfacts. pdf
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Marana High Plains oxbow channel, March 2004.

Saltbush planted north of Recharge Cell 2, Aprd£20

¥ T |

Aerial Photograph of Oxbow Basin
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AVRA RIPARIAN RESTORATION AND GROUNDWATER
REPLENISHMENT PROJECT

Effluent recharge with riparian enhancement

N e L ocation and Size:
Farm mannatighpains | 1The Pima County Avra Valley Wastewater Treatment
} - % e o Facility (AVWWTF) is located 20 miles southwest of
det Nore dromisemd | TUCSON in southern Avra Valley.
A SwanWetlands The project encompasses approximately 50 acresmd
e ArtoyoChico with riparian vegetation on the edge.
Restoration
Paseadelasigesas | SOONSON' S:
Ep% - Pima County
- Pima County Regional Flood Control District
(PCRFCD)
&A - Pima County Regional Reclamation Department
¢ A ; (PCRRD)
; e
Santa Cruz Ban Projocts Members of the Natural Resources Parks and Regoreati
U.S. Fish and Wildlife and the TAS met to developjgct

goals and objectives.

History:

The Pima County Avra Valley Wastewater Treatmentilfa (AVWWTF) site currently
produces 1.2 million gallons per day (mgd) of wastier.

Most of the effluent produced is released into ssvpercolation ponds. At times, water
cannons are used to dispose of excess water tbyneattonwood trees or to the Black Wash.
The availability of water has made the treatmentlitg a haven for migratory birds. As a
result, birders have made Avra Valley Wastewateaiment Facility a well-know destination
for observing migratory birds and the site is liste "Finding Birds in Southeast Arizona," a
Tucson Audubon Society (TAS) publication.

The Avra Valley/Black Wash area of Pima County é&septional environmental values, and
is undergoing rapid population growth and corresiiog needs for wastewater infrastructure
expansion. The current Avra Valley facility capgcihust be expanded to meet projected
increases in flow. The opportunities to support dadher enhance habitat values on
PCRFCD lands adjacent to the treatment plant, wbaldignificantly increased by utilizing
this water available from the treatment plant.

Planning Objectives:
- Recharge effluent water in the aquifer
- Enhance riparian habitat
- Create recreational and wildlife viewing opportiest
- Establish the area as an educational site for tistaimable use of water resources,
habitat conservation and restoration consistertt thié Sonoran Desert Conservation
Plan

Phases:
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2007 The 4.0 mgd expansion of the Avra Valley Wastewaireatment Facility was

approved by the Pima County Board of Supervisorpas of the Department’s Capital
Improvement Program.

May 2008 Ecosystem Evaluation and Restoration feasibiifudy done by RECON

Environmental for PCRFCD to evaluate existing ctinds of Pima County properties in the
vicinity of the AVWWTF.

Current phase and Future Plans:
Planning phase, but stakeholders haven’'t met itasteéwo years.

Recommended or | mplemented Plan:
- Expand the current 1.2 mgd wastewater treatmeiilityato 4 mgd capacity to meet
Arizona Water-Quality Standards.
- Create riparian and aquatic habitat.
- Recharge the maximum amount of reclaimed effluergands and Black Wash, while
maintaining the planned wildlife and riparian habrtestoration and protection.

Monitoring/M anagement:
Not determined yet.

Funding and Cost:

The 2004 Revenue Bond Authorization for Pima Courdg been amended to allocate $25
million to the expansion of the Avra Valley Wastaaral reatment Facility. House Bill 1503
may fund up to $14M. These project bonds will blel & needed to finance the expansion.
PCRFCD estimates $3 million will be needed fromd®and Riparian Mitigation Funds for
off-site restoration.

L and Owner ship:

The AVWWTF is owned and operated by Pima Countyi®te Wastewater Reclamation
department. Parcels to the west, northwest anchsest of the AVWWTF are owned and
controlled by PCRFCD.

Water:

Water used for the project is class A+ effluentrirthe treatment planthe plant currently
treats approximately 1,300 acre-feet per year andarges approximately 1,100 acre-feet per
year. PCRFCD is requesting 10% of the total efflygoduced for riparian restoration on its
land to the west. At full capacity, the Facilitylintreat 4,500 acre-feet per year and will
recharge approximately 4,000 acre-feet per yed-420 acre-feet per year will go to riparian
restoration on PCRFCD lands to the west, southamm$inorthwest.

Public Outreach:
The plan will include environmental education artkdeo outdoor recreational activities such
as wildlife watching.

L essons learned/Challenges:

The project actually faces many political and stefkder issues.

Discharge of effluent into the Black Wash was a&uésduring planning; Tucson Water
agreed to the use effluent for riparian restorationand downstream of AVWWTF, provided
it would not reach their land farther west.
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Muti-purpose facilities also face the challengacduiring all the necessary permits for
recharge facilities, and have to support the higt of testing before recharging.

Drivers:
A unique opportunity to incorporate environmentastoration and enhancement with the
expansion of a rural wastewater treatment facility.

Sour ces:

- Avra Riparian Restoration and Groundwater Regément Projec{pdf available on the
PCRFCD web site)

- Avra Valley-Black Wash Ecosystem Evaluation aestdation Feasibility Stugyy
RECON Environmental, Inc.

- Responses to Questions from The House Committ&atural Resources

Subcommittee on Water and Power Testimony GiveNMay 17, 2007 by Michael Gritzuk,
P.E., Director of Pima County Wastewater Managerbamtartment, Tucson, Arizona

Contact:
Frank Postillion, Chief Hydrologist, Water Resowdavision, Pima County Regional Flood
Control District.

-
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Percolatlon pond with Tucson mountains Pereectiannel on the Black Wash

in the background
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SWEETWATER WETLANDS

Wastewater treatment and effluent recharge withnign enhancement

North Simpsan Martin Farm |_ Ocat| on and S| Z€:
Fam %Mam"a”wm The project encompasses 109 acres with 17.3 adres o

Big Wash

renabilitation constructed wetlands in Tucson, east of the Samt&z C
El Rie Antiguo and Rlver

Swan Wetlands
Sweetwater wetlands
Arroyo Chico

Tres Rios
del Norte
Avra

rnpanan
restoration

San Xavier Ed Pastor Kino SpOI’]SOI’ S.
festoration - City of Tucson
Paseo de las Iglesias
Esperanza/Ranch HIStory
In November 1993, the Arizona Department of
Environmental Quality (ADEQ) issued the City of Boa a
letter of warning citing 24 violations of state rking water
/ laws and rules. ADEQ then filed suit in May 199%da

N
é" Nogales

ot Fe Ranch Tucson, which did not admit to any wrongdoing, leeittin
Santa Cruz Basin Projects July 1994. As part of the settlement, Tucson agteepay
between $300,000 and $400,000 to create a wetlgiming
backwash water used to clean filters at the Tu€eiaimed Water Treatment Plant.
Construction began on the Sweetwater Wetlandsne 1996 and the facility was opened to
the public two years later in March 1998.

Planning Objectives:

The consent agreement signed with ADEQ requiredriXipal actions:
- Address the backwash issue
- Create wildlife habitat
- Provide public education.

Phases:

1984-1989 Demonstration phase, to determine the hydroléggsibility of aquifer recharge
and recovery, and the impacts of recharge on aguwfser quality and water levels.
Construction of a group of 4 recharge basins.

1989-1997 Development phase, after the success of the fiinstse and granting of the
necessary permits. As a condition of a judicialsasm order issued by ADEQ, Tucson Water
agreed to construct a wetland facility at the Swastr Recharge Facility. The wetlands were
conceptualized to provide broad community benefitaddition to their core purpose of
treating backwash water. In 1996, construction bega the wetlands as well as on four
additional recharge basins (East bank).

1997-today Full-Scale phase

The wetlands were completed and opened to thegoularch 1998.

Current Phase and Future Plans:

Monitoring and maintenance. Recently, work was donenosquito control.

Tucson Water evaluated operational changes to a@vebre recharge capacity out of the
existing facility. By increasing the wet-cycle diding depth, increasing basin delivery flow
rates, and increasing the frequency of basin botipping, a 35% increase in annual recharge
capacity is projected.
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A project to expand recharge facilities was alsespnted; it has been suspended for lack of
funding.

Recommended or | mplemented Plan:

The backwash water is filtered by cattail and kshreolonies throughout the wetland. By
design, the settling basins and wetland ponds itwated over a natural clay layer that
minimizes infiltration during wetland treatment. oWever, recharge basins are placed on
more permeable soils where infiltration rates aghér.

The various wetland components rely on gravity flemwvconvey water from one point to
another along the various flow paths.

Monitoring/M anagement:

The principal focus of monitoring and managemendwketwater Wetlands revolves around
containment and control of the mosquito populatidasquito management is conducted
through the application of larvacide to the vegestadreas on a weekly basis for about 36
weeks per year. The larvacide used is rotated giealtly to prevent the mosquitoes from
developing a resistance. Adulticide is used onlgmvthe number of mosquitoes rises above a
certain threshold. Mosquito counts are conductgdlagly.

Vegetation management at the wetlands consists amitrailing bulrush and cattail
overgrowth. After a few seasons, both speciesdidlout, causing a dense thatch to form in
the wetland ponds which affects the wetland’s gbib filter water. To remove the thatches
of bulrush and cattail, Tucson Water has institigezbntrolled burn program with a strategy
of burning a third of the wetlands every third yedrhis strategy retains a balance between
providing habitat for migratory birds and the maimdnce of the system.

Water quality is measured at eight sampling pdimtsughout the wetlands as well as at the
source of water for the wetlands.

Funding and Cost:

- Project cost amounted to approximately $1.6 omillwhich was paid for by bonds approved
by the voters in the City of Tucson.

- Annual maintenance cost for the wetlands is 12,0

Water:

The wetlands process approximately 1.2 million @@l per day of secondary effluent and
filtered backwash water.

The adjoining recharge facility recharged abouD6@,acre-feet between October 1986 and
May 2005. The recharge rate is approximately 1éd/day. 8-10 percent is water from the
wetlands. The remaining water used for rechargecdsndary treated effluent.

Public Outreach:

The community was involved in the planning and geisig of this project through the
Citizens’ Wetlands/Recharge Advisory Committee,hwitembers appointed by the Mayor
and Council of Tucson.

A Wetlands/Recharge Educational Outreach Programm established that produced an
official wetlands logo designed by local students.

L essons L ear ned/Challenges:
- Removal of the overgrown cattail and bulrush:
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The maintenance team first tried to remove the ta&ige using mechanical means. This
process was problematic, however, because in ¢odget the equipment into the areas that
needed to be thinned, the wetland area had to impletely dried out. Once the machines
were in the area and had removed the vegetatiorgdtthen necessary to remove and dispose
of the material. Tucson Water found that it was maowre efficient to burn about one-third
of the wetlands each year to control overgrowtlurnBg the vegetation eliminates the need
for drying the ponds as well as hauling away defdii®se burns do not require a permit from
the Arizona Department of Environmental Quality awd used as wildland fire training for
the Tucson Fire Department.

- Mosquito control:

Three different technologies have been employedpfady granular larvicide: using a land-
based, truck-mounted hydro-seeder, a tracked, iaquater craft with a seed spreader, and a
remote controlled helicopter.

Tucson Water staff found that the truck-mountedrbyskeeder was unable to broadcast the
larvacide beyond 100 feet from the edge, and th&anas were up to 400 feet across in some
areas. The tracked aquatic water craft could tezvéine cattail and bulrush but could only
disperse the granular larvacide in a 30-foot swathe best solution was a remote controlled
helicopter that was able to cover the entire weltlarea in less than two hours but it was
removed by the Department of Homeland Security.

- Designing the ponds so that some of the poolsbeadrained while leaving others full has
proved to be a valuable element of the design. éxample, during an outbreak of avian
botulism, operation crews contained the epidemiaiaining the ponds in the areas most
affected by the disease. At the same time, otloerdp remained full in adjacent areas
providing undisrupted habitat.

Drivers:

Multiple use wetland-treatment facility, researgphblic education, and passive recreation.
Initial funding and minimum project requirements éowetlands project were established
through a settlement between the City of Tucsonthadirizona Department of
Environmental Quality over alleged drinking wateiatity violations.

Sour ces.
www.watereuse.org/files/images/Sweetwaterat20.pdf
http://www.ci.tucson.az.us/water/sweetwater.htm

Contact:
Joaquim Delgado (Tucson Water)
Bruce Prior (Tucson Water)
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COCHIE SPRING

Habitat restoration

Cochie spring L ocation and size:
ggmmmm Homestead site in the Tortolita Mountains, aroupdng

MNorth Simpson
Farm

Marana High Plains

g Wash and wash. The project encompasses approximatedgres.

Tres Rios rehabilitation

del Norte El Rio Antiguo and

Avra. X Jucson Swan Wetlands Spon sors:
riparian 4 Sweetwater wetlands H
restoration © 5 Aroyo Chico - Tucson Audubon Society (TAS)
ElRio Medio Ed Pastor Kino _ Pima County
San Xavier Paseo e as lgesias - U.S Army Corps of Engineers (USACE)
Esperanza/Ranch . .
i’ Under an agreement with Pima County, Tucson Audubon
has done the restoration work.
USACE is providing funding.
“ Nogales ! .
*ﬂ} = History:

Santa Fe Ranch
Santa Cruz Basin Projects

This site is a historic homestead owned by PimanGou
which was degraded by trash and cattle grazing. CESA
gave TAS mitigation checks from 404 permits (Cl¥gater
Act). The first check came from the Phoenix USACHce, from a development in Pinal
County. The money had to be spent in Pinal Couhtig, site is right at the border between
Pinal and Pima County.

Planning Objectives:
Habitat restoration and enhancement.

Phases:
Early 2002 agreement and planning phase
2004-2007 restoration work and irrigation

Current Phase and Future Plans:
The project is completed, monitoring is ongoing #mete is still a little clean up work left.

Recommended or | mplemented Plan:
- Cattle were fenced out, TAS worked with the countyave it fenced. The fence was
a success and prevented cattle from eating youtngenaants.
- TAS cooperated in trash cleanup with county pergebnn
- Appropriate plants were planted along the washiaighted for the first two years.

Monitoring/ Management :
- Photo Monitoring
- Bird counts
Funding and Cost:
The USACE gave TAS three mitigation checks
Money for fencing was given by the US Fish and WgadService

L and Owner ship:
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Pima County

Water:
Mostly storm water which comes down the wash.
Groundwater from a rancher’s well was used durafirst three years.

Public Outreach:

This site is posted no trespassing, and can bessedenly during official Tucson Audubon
events led by Tucson Audubon staff members.

At the beginning of the project, some interviewsevied with the locals to better understand
the history of the site.

L essons L ear ned/Challenges:
The tamarisk trees growing along the river coultlb®@removed because they are associated
with the historic homestead.

Drivers:
Increase and restore habitat.

Sour ces:
http://www.tucsonaz.gov/ocsd/community/nature/OCSID%ommOppsNatureFood2
www.tucsonaudubon.org

Contact:
Kendal Kroesen, Tucson Audubon Society
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SAN XAVIER INDIAN RESERVATION RIPARIAN
RESTORATION

Habitat restoration

ot Smpsen Vi Earm L ocation and Size:

Farm macnaHighPlains [ - Sjte 1: 12.5 acres, located on the west sidehefSanta
. Eeabiation Cruz River, approximately 0.57 miles southeast loé t
del Norte Hidhriioueand intersection of San Xavier Road and the 1-19 brichgBima
Avra % Jucson Swan Wetlands CO u nty .

nparian Sweetwater wetlands

reseraten Alroyo Chico - Site 2: 5 acres, located 1.5 miles upstream Bienone.

Ed Pastor Kino

ElRio Medio

San Xavier

e Paseo de las Iglesias Sponsor S
e b s - San Xavier District community
Arizona Water Protection Fund (AWPF)

k//x Natural Resource Conservation Service (NRCS)

Bureau of Reclamation (BOR)
<§5> otk U.S. Fish and Wildlife Service (USFWS)

Sonoran Joint Venture
Santa Fe Ranch

Santa Cruz Basin Projects

History:

At the turn of the century, the Santa Cruz Rivemid perennially through the restoration
area, making it unigue amongst the restoratioreptsjstudied on the Santa Cruz.

At this time, the water table was only 10-15 feelolw the surface, and two springs flowed
year round creating marshy areas. The vicinity eugd a 3,200 acre mesquite bosque,
cottonwood-willow groves, and other riparian vegjeta

Groundwater pumping began in earnest in the 1940soaer time has lowered the water
table over 100 feet, killing mesquites and ripasnagetation.

In an effort to address growth and environmentalceons in their region, the San Xavier
Reservation community adopted a Vision documerit9a0 and Land Use Plan in 1992 that
developed a long-term plan for riparian restorabarthe reservation.

In the two restoration areas, the predominant gand use was farming by the San Xavier
Cooperative Farm.

Planning Objectives:
The overall objectives for riparian restorationtbe San Xavier Reservation are:
- Develop an ecosystem approach to resource manageorethe Reservation and
surrounding regions
- Conduct a feasibility study on riparian restoragpmssibilities on the Reservation
- Enhance and restore riparian vegetation along tvayas on the Reservation
- Establish a grazing management plan to enhanceeatate riparian vegetation

Restoration of the first site began with the prescekselecting eligible sites. Objectives for
the site selection process included: evaluate antpare the current ecological conditions of
the five proposed sites; discuss the ecologicahgbsa that had occurred at the sites in recent
years and the reasons for these changes; proppseiminary plan to restore or at lease
improve ecological conditions for each of the fsiges; develop a budget for each of the
proposed restoration plans; and provide a rankinth® five sites proposed for restoration
activities.
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Objectives for the restoration itself were:
- site 1:
- Develop a resource management guide that identfpeific appropriate
riparian restoration strategies and implement éhected strategies.
- site 2:
- Re-establish a mesquite bosque plant community;
- Establish a biologically significant area wherebati members can actively
participate in the restoration and managementdesrt riparian system;
- Improve understanding of what restoration strategen be most effective in
bringing back bottomland habitat throughout thet&&ruz River reach within
the San Xavier District.

Phases:

Restoration of site 1, the Wa:k Hikdar site, wasduwed in four phases:

Spring 1999-Winter 2000technical and community assessment and site tgalelsetween
five potential bottomland restoration sites

Winter 2000-Summer 200pre-implementation phase

Summer 2002-Spring 200Broject implementation phase

The final phase is monitoring and maintenance (oggo

Site 2 will follow the same four phases with theeption of phase 1 which was completed at
the time of Wa:k Hikdaf’s restoration.

Current Phase and Future Plans:

Site 1: Restoration activities have been completed monitoring and maintenance of is
ongoing.

Site 2: Restoration is underway.

Recommended or | mplemented Plan:

Five sites were reviewed and ranked according e eicological and three non-ecological
parameters on a scale of 1 to 3 (three highest) tie parameter of meets restoration
objective receiving twice as much weight as anyeotparameter. Examples of other
parameters include: depth of saturated soils, tiheks impacts, undesirable vegetation,
restoration potential, distance to Central Arizéhraject (CAP) line, community access, and
budget.

Site 1:
- Pre-implementation phase :

0 Selection of the site

o0 A thorough ecological assessment that included ssessment of channel
morphology, hydrology, vegetation, and land use.

0 Sponsors installed 2,900 feet of cattle exclusiencé, as well as a rock
revetment approximately 938 feet long along thdeeasedge of the project
site for bank stabilization.

o Construction of a pipeline link from the main CARP4dine to the project. The
original plan was for a six inch diameter pipe; lever in the spring of 2002,
the San Xavier Cooperative Farm approached the AWP®ut using the
project pipe to convey water to their fields aslw&hey offered funding and
technical assistance from the Bureau of Reclamatioreturn for increasing
the size of the pipeline to make this possible.

74



- Implementation phase
o Removal of undesirable plants (focusing predomigaoh the non native
tamarisk and tumbleweed)
o Delineation of the areas to be revegetated acagrtbnriparian, mesquite
bosque, and wetland zones
o Installation of irrigation systems
o Construction of the wetland and revegetation.

Site 2:

- Site preparation: Removal or treatment with hedeicof non-native, invasive
vegetation, as well as cutting a small trench alinegcenter portion of the floodplain
for irrigation water and plant sites for riparigresies

- Irrigation design and installation : irrigation Wwdonsist of a main delivery pipeline
bringing water from the CAP pipeline to a drip gation system at the site similar to
the Wa:k Hikdaf site

- Planting the vegetation: revegetation is dividetb itwo zones for design purposes:
terrace surfaces and floodplain surfaces. Terradaces will be planted with mesic
species such as mesquite, netleaf hackberry, aswttdeillow, which are plants that
can survive in drier environments where depth tarséed soils can be considerable.
Floodplain surfaces will be planted with ripariadamis that are capable of
withstanding frequent high flow events.

Monitoring/M anagement:
According to the AWPF agreement for both sitesntga shall:

- develop monitoring and project site maintenancagla

- monitor the operation of the irrigation systemdsrlong as it is in use

- monitor plant performance for at least five years
“The intensity of monitoring efforts will decreasever time until the fifth year after
revegetation. The grantee shall fund monitoring araintenance work conducted after the
termination of this agreement.”

Funding and Cost:

Site 1:

Funded by AWPF, NRCS, BOR, and the San Xavier Btstr
- The total cost of the site selection phase wa&gl$260.

- Restoration of site 1 cost $413,432.

Site 2:

- $32,688 from AWPF and

- $37,555 matching funds which came from the SawvieftaDistrict Community, the U.S. Fish
and Wildlife Service, and Sonoran Joint Venture.

L and Owner ship:

The restoration sites are both located on resenvatiotted land with a lease administered by
the Bureau of Indian Affairs.

Before restoration could begin, permission had déoobtained from all of the allottees. No
compensation was initially provided to landowners.
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All but two allottees agreed without payment, anese two landowners were provided a one
time payment of $500, an amount derived from arraipal of an adjacent allotment.

Water:

Supplemental water for the project is provided bgiersion of CAP water. The CAP
diversion is part of the Southern Arizona WaterRi§ettlement Act of 1983. The water
flows through a created stream and wetland arearjsiong the riparian species and seeping
into the aquifer.

The primary use of supplemental water is to reahaagperched aquifer under the site.
Exploratory drilling during the feasibility phaskaved that the perched aquifer was about 47
feet below the surface and extended to the arearusath project sites. It is believed that
recharge from the stream and wetland areas wiktera mound within several years of
implementation. It is feasible that this mound wvelentually reach sufficient size to support
the riparian plant community with scaled-back iatign.

Under the agreement with the AWPF, supplementagation and maintenance of the
irrigation system is the responsibility of the Séawvier Reservation community.

Despite the long-term water requirement for thelamets, the majority of the project was
designed to survive without irrigation (after ialtiestablishment). “A significant portion of
the site is occupied by deciduous riparian and mesdposques plant communities, which
will hopefully be able to survive with out long-terinputs of artificial water.”

This project was the first to use CAP water in Tueson basin for riparian restoration and
laid the groundwork for the use of as much as 3D &fre-feet of CAP water for restoration
purposes on the Reservation in the years folloynagect.

Public Outreach:

Quarterly project updates were published in theM@ommunity newsletter as well as an
annual project newsletter for the San Xavier Disttommunity members. “In the case of the
San Xavier revegetation effort, the restorationjgobis considered critical to not only

meeting documented goals, but also of tantamoumpbitance to many elders and other
community members who would like to see a semblah¢®w the Santa Cruz River used to
be before it was affected by human impacts.” “Titifen’s Steering] Committee was

particularly effective in obtaining information frocommunity elders on past site conditions,
the plant and water conditions that they saw albegSanta Cruz River in Wa:k Hikda, their
youth, and their ideas as to how the Wa:k Hikdasukhlook when completed.”

L essons L ear ned/Challenges:

- Formation of a citizen steering committee to guikde project’'s implementation was critical

to its success. Initially, they encountered proldemth attendance and achieving quorum for
monthly meetings. This problem was remedied in pgrproviding stipends and dinner to

attendees.

- When developing restoration efforts on allottaed, a considerable amount of time should
be allocated to the pre-implementation phase taiobthe necessary signatures and
permission from land allottees, many of whom nogkmlive near the Wa:k Hikdan
restoration site.
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- Additional water provided for restoration attredtboth desirable and undesirable animals.

- The significant time and money invested in thastauction of the fence proved critical in
realizing restoration objectives.

- Be careful to include everything from the offigan in the bid plans. The restoration team
ran into problems when the final pipeline desigd dot include several design features that
were included in the Standards and Specs, but rewrdon the pipeline plans, and the
contractor did not include them in his bid.

- Planting during the hot months of June througpt&aber can cause the black plant
containers to heat up to significant temperaturgbe mid-day sun, potentially cooking the
roots of the plants and killing the plant beforesiput in the ground. They found that plant
containers of one-gallon and five-gallon sizes wereas vulnerable to this threat as were
seedlings grown in long and narrow tubex tubesehaburage the development of long tap
roots, and skinny seedlings. Trees grown with tihes in the nursery had a high rate of
survival when planted in the ground; however, thwl/not survive if they are subject to
extreme heat or sun prior to planting.

- Removing non-natives from the site is criticaloierall project success, yet it is one of the
most tedious and difficult activities to performev@ral strategies were useful in improving

the effectiveness of weeding as well as maintaining energy of maintenance staff.

Examples of these strategies are: developing adsth&here groundskeepers focus on only
one particular part of the restoration site duramy given day, which helped to concentrate
the work and maintain the focus of the groundskeegecus weeding only in planted areas
with the goal of reducing competition, giving pledtvegetation more of a chance to survive
the critical first year following planting; and hging in temporary laborers to assist

groundskeepers in weeding parts of the site wheesda/are particularly problematic.

- Another challenge faced was the large turnovemaintenance staffTo combat this
problem, the restoration team has implemented abwdrategies designed to maintain the
interest and energy of the groundskeeper teamdmgufield trips, training activities, and
participation of other staff and technical consuti$ain various aspects of the work.
Conducting ‘weeding days’ where consultants andf dtalp groundskeepers to remove
undesirable vegetation has been particularly heipfmaintaining a team spirit and interest
of the groundskeepers.

- Finally, the project ran into problems when imdw®2003, the controllers on the irrigation
system all failed within a matter of days of eatheo. The irrigation system was down for
several days before the problem was discoveredclaise to 10% of the trees in the affected
areas died. As a result, the irrigation mainteraschedule was altered to include
performance checks of all irrigation programs aneekly tests of the controllers. The
restoration team notes that providing additionalining in irrigation maintenance after
revegetation was finished may have prevented thgatron system’s failure from
significantly affecting plantings.

- The restoration team also noted the importancepadt-implementation maintenance,
monitoring, and evaluation activities. They ass$leat the project would not have succeeded
without diligent weeding, replacement of dead arand irrigation system maintenance.
Mark Briggs of Briggs Restoration recommends tHa#2of the entire budget of project be
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devoted to these post- implementation activities.

Drivers:

San Xavier Community created a visioning documehéne one of the primary objectives

was riparian restoration. “One of the other ppatireasons for implementing this project

[aside from restoration of habitat] was the SaniXaecommunity’s desire to create an area
for residents to visit for low intensity recreataruses, such as walking, contemplation, and
observing wildlife.”

Sour ces:
1996 San Xavier Indian Reservation grant applicatiArizona Water Protection Fund
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THE BIG WASH REHABILITATION PROJECT

Habitat restoration

et Farm L ocation and Size:
North Simpson v .
Fai % meanatighpeins | The proposed Oro Valley Marketplace and adjacent

B Wash. rehabilitation site are located in the Town of Malley, at

emoanigoand | LNE SOUthwest corner of Oracle Road (Highway 773 an

e, | Tangerine Road.

Aroyo Chico The site is located in the Big Wash floodplain} jugstream
of the Cafiada del Oro Wash. Land use in the sudiogn

Paseodelasiglesias | grea consists of residential development to thet,was

Tres Rios
del Norte

Avra
riparian
restoration

ElRio Medio

San Xavier
Restorafion

peranzahonch hospital to the north, and Catalina State Parkrasmlential

s to the east.

L

&/} Sponsors:
/ - Pima County
*¢> e R ) - Vestar corporation
Santa Fe Rancl
Santa Cruz Basin Projects .
History:

Oro Valley voters recently approved a proposal tiidoan 800,000 sq. ft. commercial

development that will include a retail center andnavie theater. As part of a previous
agreement, unrelated to the commercial developntieatVestar Corporation is required to

restore a former farm field that is owned by Pinoauy.

Currently, the rehabilitation site is primarily ired agricultural land and degraded mesquite
woodland. The farm field contains annual grassesfarbs. In the recent past, much of the
site has been bladed or disked to reduce theiskehe dried annuals present.

Planning Objectives:

The goal of the rehabilitation project is to re@dbe low diversity vegetation with a diverse
mix of native vegetation based on characteristicgear-by natural reference sites.

The project proposes to create a self sustainimjpgical system that will be similar in
hydrology, topography and vegetation to what isnbin the undeveloped portions of the Big
Wash floodplain.

Phases:
No information available.

Current Phase and Future Plans:
Pending project

Recommended or | mplemented Plan:

Transects across sections of Big Wash were useefa®nce plots to guide what might be

appropriate vegetation and site contours for thal@tation area.

Plant species used in the project will be simitathe species found in the reference sites.
Planted and preserved-in-place trees will includbs/et mesquite, whitethorn acacia, palo

verde, cat claw acacia, and others. A mix of nmd anderstory species will be used to create
a diverse xeroriparian community.

Funding and Cost:
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No information available

Land Owner ship:
Pima County

Water:

- The project will contour the site to capture @rafrom several small tributaries and
from storm water runoff generated from the impeugisurfaces of Oro Valley Marketplace.
The water will flow through a network of streambelgannels intended to encourage the
establishment of similar topography naturally ocowy in the reference sites.

- Initially, the vegetation will be irrigated; éise vegetation matures and is established,
supplemental irrigation will no longer be necessary

L essons L ear ned/Challenges:

The Vestar Corporation plans on constructing alre¢ater adjacent to the rehabilitation site.
As part of the commercial development, Vestar levwad to remove some fill material from
the site. The removal of material would allow ménegjuent inundation of the rehabilitation
site by Big Wash. Plans have not been finalizedttie fill removal, and the rehabilitation
plans are on hold until the details are worked out.

Drivers:
Create a self sustainable native ecological systetnenhance riparian habitat.

Sour ces:
PCRFCD projects« Sonoran DesertConservation Plan »Bigwaslh
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Existing conditions: restoration area outlined in blue, Vestar
development outlined in red.

b
Wash
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CORTARO MESQUITE BOSQUE

Habitat restoration

L ocation and size:
80-acre in northwest Tucson located along the sidstof the Santa Cruz River near
Continental Ranch (near the north end of the Tuddountains).

Sponsors:
Pima County Regional Flood Control District

History:
The river here has an effluent dependent strifipafrian vegetation, and the adjacent project
area has the potential to widen existing habitat.

Planning Objectives:
The goal of the project is to increase vegetatiamcture and biological diversity of the
floodplain and provide wildlife habitat, for- agend nesting area for birds.

Phases:
No information available.

Recommended or implemented plan:

The plan involves islands of five planting zonesvefjetation, separated by areas planted
primarily in native grasses. The grassland aregmraéing the planting zones provide
extended edge habitat preferred by many neo-trbpitgrants and endemic birds. The
planting zones consist of vegetation communitiecaitonwood/willow, riparian mesquite
bosque, riparian grassland/willow, xeroriparian queéte bosque, and upland/grassland areas.
Plant material is being grown for the project bg ima County Native Plant Nursery from
local seed sources.
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SANTA FE RANCH RIPARIAN RESTORATION

Erosion control and riparian restoration from floathmage

o o L ocation and Size:
orth Simpson mviartin Farm . . . . .
Farm mannaHighPlains | 1 NE Project is located five miles north of NogailesSanta
Big Wash Cruz County and encompasses 1,200 feet of riverutih a
Tres Rios H
el it E dhifiguemnd 10-acre project area.
Avia F K L Swan Wetlands
rpanan Sweetwater wetlands
restoration Arroyo Chico SpOﬂSOI’ S
FiRio Medio = Pastor o - Coronado Resource Conservation and Development
San Xavier Paseo de las Iglesias Area, |nC
Restorat . .
s - Arizona Water Protection Fund (AWPF)
R - Arizona Department of Environmental Quality
(ADEQ)
&} - Natural Resources Conservation Service (NRCS)
: oo [ History:
¢> o Y
Santa Fe Ranch In 1967 a flood destroyed mature cottonwoods armrot
Santa Cruz Basin Projects riparian vegetation in the Santa Fe Ranch sectfoth®

Santa Cruz River. The storm left timber and largeks
piled in the river channel, causing storm wateftdod out onto adjacent pasture, eroding tons
of topsoil and removing vegetation from those anbhas$ served as buffers and habitat. The
project area continued along a downward trend indition until the initiation of this
restoration project.

Planning Objectives:
The goal of the Santa Fe Ranch Riparian Restoratioject is to re-establish a corridor of
historic vegetation on a segment of the Santa ®iver that will create diverse habitat and
reduce stream bank erosion.
The three objectives are:

- Erosion control

- Revegetation of the area

- Increased public awareness of riparian systemyaloes.

Phases:

2000 grant from ADEQ to install Kellner Jacks205 (yeilacks) to stop further erosion and
trap sediment.

March 2004 revegetation of the area through use of poletpigs.

Sept 2002 — Sept. 200mMonitoring, outreach and education to provideinfation to local
schools and land users about the value of ripasisaas and options in restoration and
techniques for monitoring of such projects.

Current Phase:
Monitoring and outreach activities continue on site.
The final project report for the AWPF was compleite@eptember of 2005.

Recommended or | mplemented Plan:

The fencing plan, implemented in October of 200&luded installing fencing between
irrigated pasture and the revegetated bank stabdiz area to exclude livestock access.
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The project also implemented an irrigation plan pvide supplemental irrigation to
approximately one acre of the site to establislarigm vegetation. The system was used
during establishment of trees, shrubs forbs andsgsain a 60 feet wide 700 feet long area.
The irrigation schedule during peak use (May ante)is to operate the system for 24 hours
every 2.5 days.

The revegetation plan designated three plantingzathe floodplain, the scarp (which is the
transition zone between upland area and floodplam) the upland area.

Monitoring/M anagement:

Monitoring activities are focused on determiningvseability of pole planting used for
revegetation on severely eroded area and to detertine overall benefits of restoring riparian
corridors. In order to determine this, the sponsestablished a database of baseline
conditions using survey and photographic methodés Tatabase included information on
plant counts, corresponding well data, and gaugiaion data from the Arizona Department
of Water Resources and United States GeologicaleSur

After revegetation, the project site was inspectel@ast on a weekly basis by Santa Fe Ranch
personnel. Weekly inspections included: inspecterging for breaks or gaps, inspecting the
irrigation system for breaks or malfunctions, amgervations of plant materials for overall
vigor and health.

Monitoring also included replacement of dead tr@eshrubs and control of invasive species
until the revegetated site was decided to be ig fuhctional condition.

According to the May 2005 report to AWPF, the sualirate of willow is 57% and mesquite
63% (35 plantings for each species were conduaigahally).

Under the agreement with the AWPF, the operatiahraaintenance period for grant-assisted
fencing construction is 15 years following commaetiof the structure; for all other grant-
assisted structures, the operation and maintergeread is 20 years.

Funding and Cost:

-$49,008 from AWPF

-$13,996 from NRCS

-$5,063 in matching funds

-The project also received funding from an ADEQ @) 9rant to install the Kellner Jacks
and erosion control structures.

L and Owner ship:
Private (Sedgewick family)

Water:

Competing land interests such as a County roath@mvest side and irrigated pastures on the
east side of the river forced NRCS to proposeeastrcorridor that is less than ideal.

The ideal corridor would contain the stream, itaksa the floodplain, and the valley slopes.
The proposed corridor will create a pattern of telthat crosses the stream area and flood
plain, connecting the riparian areas to the uplarehs. The proposed corridor will also
function to trap sediment and provide hydraulicage during floods and will trap organic
matter necessary for the health function of theastr system.

Irrigation of riparian plantings comes from a w#lat is currently being used to irrigate
pasture adjacent to the site. Water table levalge mot been conducive to pole planting
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success at this site.
According to the irrigation plan, the estimated lpe@agation need for 70 trees, 130 shrubs,
1,800 grasses and forbs is 19,950 gallons per day.

Public Outreach:

The project included an Outreach Plan that outlstegs that the restoration team would take
to reach individuals in the community. Examplestefs in the plan are: a teachers guide to
riparian education in desert ecosystems to be unsgrhdes 3 — 8, technical team work with
the Nogales High School science class to use #rg plrsery at the high school to propagate
plants for the project, fact sheets on riparianeys, a power point presentation, and an
informational tour for the public and partner ageaof the project site.

Challenges/L essons L ear ned:

In a later survey of plantings, other vegetation lgapown up around plantings, making it
difficult to find/identify them. It was suggestedat in the future, all plantings be clearly
flagged so that their survival rate could be maslg determined.

The number of cottonwood plantings was reducednduthe project because of survival
concerns caused by the drought and a loweringeoiveiter table.

At the beginning of the project, the water tables\i@- 15 feet below the surface and during
the project dropped to 24 feet.

Drivers:

Previous flood events had decimated the systemptheary goal in restoration was to
stabilize bank erosion and re-establish a ripaz@ndor in order to improve water quality.
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Appendix B: Sponsor descriptions

The United States Army Corpsof Engineers (USACE)

Legal status:
The United States Army Corps of Engineers is pérthe U.S.
Department of Defense.

Staff/work force:

Approximately 34,600 civilian and 650 military engers, scientists
and other specialists (geologists, hydrologiststuna& resource
managers), who work hand in hand as leaders imeagng and environmental matters.

Creation date:

The Army established the Corps of Engineers aparate, permanent branch in 1802.

In the 20 century, the Corps became the lead federal flmodral agency and significantly
expanded its civil works activities. In the late608, the Corps became an environmental
preservation and restoration agency.

Scope/scale of action:

Ecosystem restoration is a relatively new focustfe Corps. The purpose of ecosystem
restoration is to re- establish the attributes afadural, functioning and self- regulating
system. The Corps pursues projects involving renmental restoration under multiple
congressional authorities.

All projects, regardless of their cost, requir@eal sponsor.

USACE has both the ability to fund projects andhbenan resources to implement them and
is authorized to provide assistance to Statesg$rilmcal governments, and non-profit groups
for watershed and ecosystem planning and for tlsggdeand implementation of restoration
projects.

The USACE brings 18 years of experience in ecosysestoration.

Main activities (in general):
The Corps’s mission is to provide public enginegraervices. Their role in civil works has
changed as the needs of the country have changed.dactivities in different areas include:

- Planning, designing, building and operating wa&sources and other civil works
projects (Navigation, Flood Control, EnvironmenRiotection, Disaster Response,
etc.)

- Designing and managing the construction of militeagilities for the Army and Air
Force. (Military Construction)

- Providing design and construction management stippoother Defense and federal
agencies. (Interagency and International Services).

Goalsand interests:

The USACE, working with county flood districts anther local agencies, has been the key
federal partner in construction flood control stuwes to limit property damage due to
flooding.

The Water Resources Development Act of 1986 awtbsrihe agency to participate in
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restoration projects that attempt to repair envitental damage done by previous Corps
projects.

Projects:
- Tres Rios del Norte
- ElI'Rio Medio
- Paseo de las Iglesias
- North Simpson
- Cochie spring
- Martin Farm
- Ed Pastor Kino Environmental Restoration Project
- Arroyo Chico
- Swan Wetland
- ElI Rio Antiguo

Funding:

Environmental restoration projects may be undertakeough Sections 1135 and 206 of the
Water Resources Development Act (WRDA). The Secli#35 and Section 206 programs
each have an annual program limit nationally of $##ion, and each project under either of
these sections is limited to a federal contributd®5 million.

Through its General Investigations (Gl) effortse tiCorps participates in individually
authorized programs. The investments associatéd ®li efforts are not so limited, and the
federal government typically funds 65 percent ef ¢bnstruction costs.

Funding for the Civil Works programs is authorizédough the annual federal Energy and
Water budget.

Sour ces:

http://www.usace.army.mil/Pages/Default.aspx

Arroyo winter 2008-12-02

Environmental restoration in Urban Arizor&aron Megdal July 2005
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BUREAU OF RECLAMATION

Legal status:
Part of the US Department of Interior

: Staff/work force:
Federal government paid staff.

Creation date;
The Bureau of Reclamation was established in 1902.

Scope/scale of action:
The Bureau is a federal agency that manages watkeil7 western states.

Main activities (in general):

The Bureau of Reclamation is best known for the gJgsower plants, and canals it
constructed in the 17 western states. Reclamasercbnstructed more than 600 dams and
reservoirs including Hoover Dam on the ColoradoeRiand Grand Coulee on the Columbia
River. The phoenix metropolitan area has benefit@t the construction of series of dams
and reservoirs that make up the Salt River Progaat,of the first projects built by the United
States Bureau of Reclamation.

The Central Arizona Project, which brings Color&leer water to the Phoenix and Tucson
region, was also built by the BOR.

Today, they are the largest wholesaler of waténéncountry. They bring water to more than
31 million people, and provide one out of five Westfarmers (140,000) with irrigation
water for 10 million acres of farmland that prod@@&6 of the nation's vegetables and 25% of
its fruits and nuts.

Reclamation is also the second largest produckydroelectric powein the western United
States.

Goalsand interests:

Reclamation is a contemporary water managementcggeith numerous programs,
initiatives and activities that will help the WesteStates, Native American Tribes and others
meet new water needs and balance the multituderopeting uses of water in the West.

Projects:
- Marana High Plains
- San Xavier Reservation Riparian Restoration

Money:
Federal

Contact:
Carol Erwin

Sour ces:
http://www.usbr.qgov
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PIMA COUNTY REGIONAL FLOOD CONTROL DISTRICT

fia County Fegeitid | oggl status:
HOOD COM H?:Elt Pima County Flood Control District is a regionatagy

Staff/work force: The District is governed by the Pima County
— . Board of Supervisors, who are designated as thedFiGontrol

ﬂf::_,:'}:} District's Board of Directors.

Creation date: PCRFCD was formed as a result of Arizona State
legislation passed in 1978. Spurred by a disastflmegl event on the Salt River in the
Phoenix metropolitan area, the 1978 legislation daged that flood control districts be
established in all Arizona counties.

Scope/scale of action :
As a regional authority, their projects cross jicsonal boundaries and occur within the
City of Tucson, the Town of Oro Valley, the TownMérana, and the Town of Sahuarita.

Main objectives:
Provide flood protection and floodplain managensamvices within Pima County.

Main activities:

- Structural Flood Control Facilities : bank statation, levees, regional detention basins,
bridges and various other drainage facilities.

- Floodprone Land Acquisition : To date, the Didtrhas purchased over 7,000 acres of
floodprone land, primarily through its Floodpronand Acquisition Program (FLAP). Land
acquisition is undertaken mainly as a means of wemgobuildings and residents from
potential flood hazards. The District has also usedlapproach to preserve natural floodplain
characteristics in upstream areas and to discoudmyelopment from taking place in
vulnerable locations.

- Fl oodpl ai n Managenent

- Flood ALERT System and Emergency Response

-Wherever feasible, Pima County supports riparestaration in river corridors
and floodplains. Several areas now owned by thdri€lishave outstanding
wildlife habitat values, and are managed speclficab protect ecological
values.

Money :
PCRFCD uses bond monies in conjunction with stat faderal funding sources to build
flood control facilities and to acquire floodprolaed

Projects:
- Arroyo Chico Multi-Use Project
- Avra Riparian Restoration and Groundwater Replenesft
- Project Big Wash Rehabilitation
- El Rio Antiguo
- ElI'Rio Medio
- Paseo de las Iglesias
- Tres Rios del Norte
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- Cortaro Mesquite Bosque Construction Project

- Kino Environmental Restoration Project (KERP)

- Rillito River/Swan Wetlands Ecosystem Restorationjétt
- Marana High Plains Effluent Recharge Project

Source:
http://rfcd.pima.gov/district/funding.htm
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CITY OF TUCSON

Legal status:
Public office

Staff/work force:
Paid staff. Office of Conservation and Sustain&@eelopment.

Scope/scale of action:

Local sponsor in a lot of projects. Owns most ef ¢ffluent.

The City of Tucson is working with the United Statésh and Wildlife Service to create two
Habitat Conservation Plans (HCPs). HCPs help mpalities comply with the Endangered
Species Act (ESA) through documenting the occueent endangered, threatened, and
vulnerable species while also describing consermasitrategies to mitigate possible future
negative impacts to those species.

Main activities (in general):

Protect and manage city land and resources.

The Office of Conservation and Sustainable Devekpnpromotes environmental vision and
leadership in the City toward strong environmeptaltection and sustainable practices. The
office oversees development of habitat conservatecosystem restoration, and green
infrastructure plans that identify how resourcet@ction, sustainability, and quality of life
goals will be achieved. It also provides guidancer fprivate developments on
environmentally-sensitive and sustainable designlewbffering a streamlined and clear
review process.

Goals and interests:

- Interest of the citizens of Tucson

- Sustainable development in Tucson
- Land and effluent owner

Projects:
- Tres Rios Del Norte
- Paseo de la Iglesias
- El Rio Medio
- North Simpson
- Martin Farm
- Arroyo Chico

Contact:
Ann Audrey (Office of Conservation and Sustaindbéyelopment)
ann.audery@tucsonaz.gov

Sour ces:
WWww.tucsonaz.gov
www.tucsonaz.gov/ocsd
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U.S. FISH AND WILDLIFE SERVICE

Legal status:
Federal Government Agency

Staff/work force:

The USFWS utilizes 8,704 Fill Time Equivalent Emydes at facilities
across the country including headquarters officeVirginia, 8 regional
offices and nearly 700 field offices.

The Service also works with close to 38,000 volergecontributing in excess of 1.4 million
hours. Volunteer opportunities include conductinghfand wildlife population surveys,

leading tours and providing information to schoobups and other visitors, assisting with
laboratory research, improving habitat such asstabdishing native plants along a riverbank,
photographing a variety of natural and culturabteses, and other activities.

Creation date:
The Service’s origins date back to 1871 when Cawyestablished the U.S. Fish Commission
to study the decrease of the nation’s food fisimesracommend ways to reverse the decline.

Scope/scale of action:

The U.S. Fish and Wildlife Service is the premi@vernment agency dedicated to the
conservation, protection, and enhancement of figld)ife and plants, and their habitats. It is
the only agency in the federal government whosmany responsibility is management of
these important natural resources for the Amerpmalolic. The Service also helps ensure a
healthy environment for people through its work dfémg wildlife, and by providing
opportunities for Americans to enjoy the outdoord aur shared natural heritage.

Main activities:
The Service is responsible for implementing andoemfig important environmental laws,
such as the Endangered Species Act, Migratory Biedty Act, Marine Mammal Protection
Act, North American Wetlands Conservation Act, dratey Act. The diverse activities and
programs aim to:

- protect and recover threatened and endangerecdespeci

- monitor and manage migratory birds

- restore nationally significant fisheries

- enforce federal wildlife laws and regulate interoia&l wildlife trade

- conserve and restore wildlife habitat such as wd#a

- help foreign governments conserve wildlife througfernational conservation efforts

- distribute funds to States, territories and trilbes fish and wildlife conservation

projects.

The Service also manages the 96 million acre Natiwvildlife Refuge System. Within the
Fisheries program, the Serve operates 70 NatiaghlHratcheries.

Goalsand interests:
Conserve, protect and enhance fish and wildlifetaed habitat for the continuing benefit of
the American people.

Projects:
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- Avra Riparian Restoration and Groundwater Replenesft Project
- North Simpson Site Riparian Restoration

- San Xavier Indian Reservation Riparian Restoration

- Cochie Spring

Money:

The Fish and Wildlife Service manages funding frdmdistinct Treasury appropriations that
total$3.4 billion. This funding is divided betwedhree types of funding: discretionary,
permanent and allocations from other agencies.

The Service’s fiscal year 2009 budget request wag 8illion, which included over $800

million in permanent appropriations apportionedh® states and territories.

Contact:

Sour ces:

www.fws.gov
http://lwww.fws.gov/fwsataglance.htmi
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NATURAL RESOURCES CONSERVATION SERVICES

Legal status:
Federal agency: the Natural Resources Conservation
u Services (NRCS) is a technical Agency of the Unitates

Department of Agriculture.

Staff/work force:
NRCS employees provide technical. Participatiothenconservation programs is voluntary.
12,000 employees in nearly 2,900 field offices asro the Nation.

Creation date:

NRCS was established in 1935 as the Soil Conservdervice (SCS) to carry out a
continuing program of soil and water conservatibhe Secretary of Agriculture organized
NRCS in 1994. NRCS combines the authorities of fivener SCS as well as additional
programs that provide financial assistance for naht@source conservation.

Scope/scale of action:

The Conservation Technical Assistance (CTA) prognamvides voluntary conservation
technical assistance to land-users, communitiets ahstate and local government, and other
Federal agencies in planning and implementing coatien systems.

Main activities (in general):

- Manage natural resource conservation programs phavide environmental, societal,
financial, and technical benefits.

- Provide technical expertise in such areas as anmsbandry and clean water, ecological
sciences, engineering, resource economics, andl sotences.

- Provide technical assistance to foreign goverrisjeand participate in international
scientific and technical exchanges.

Goalsand interests:

- Assess the resources on the land, the consanvattidlems and opportunities.

- Draw on various sciences and disciplines andymate all their contributions into a plan for
the whole property.

- Work closely with land users so that the plansctmservation mesh with their objectives.

- Through implementing conservation on individuabpgeerties, contribute to the overall
quality of the life in the watershed or region.

Projects:
- San Xavier Indian Reservation Riparian Restoration
- Santa Fe Ranch Riparian Restoration

Funds:
Federal

Sour ces:
http://www.nrcs.usda.gov/
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ENVIRONMENTAL PROTECTION AGENCY

Legal status:
Federal Agency

Staff/work force:

EPA employs 17,000 people across the country, dnetutheir
headquarters offices in Washington, DC, 10 regiofffades, and more
than a dozen labs. More than half of the staffesgineers, scientists,

and policy analysts

Creation date:

In 1970, the White House and Congress worked tegethestablish the EPA in response to
the growing public demand for cleaner water, anl &md. Prior to the establishment of the
EPA, the federal government was not structured tkema coordinated attack on the
pollutants that harm human health and degradertieomment.

Scope/scale of action:
Nation wide.

Main activities (in general):

-Develop and Enforce Regulation

-Give Grants: half of their budget goes into gratusstate environmental programs, non-
profits, educational institutions and others.

-Study environmental issues

-Sponsor partnership

-Public information

Goalsand interests:

EPA leads the nation's environmental science, reBeaducation and assessment efforts. The
mission of the Environmental Protection Agency s grotect human health and the
environment. Since 1970, EPA has been working fdeaner, healthier environment for the
American people.

Money:
Federal Money

Proj ect:
Esperanza Ranch

Sour ces:
http://www.epa.gov/epahome/aboutepa.htm
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ARIZONA WATER PROTECTION FUND

Legal status:
AWPF is an administrative agency that does

b I r
Pryfyﬁf,fxﬁggjﬁ f_‘w}wjrf not implement projects.

Staff/work force:

This state run program is administered by a 15-ngn@mmmission. Appointments to the
Commission are made by the Governor, the presidetite Senate and the speaker of the
House.

Creation date:
Created in 1994 by the Arizona legislature.

Scope/scale of action:
The program supports the protection and restoratioiparian areas throughout Arizona.

Main activities (in general):

The AWPF is an annual source of monies for the ldpweent and implementation of
measures to protect water of sufficient quality gondntity to maintain, enhance, and restore
rivers and streams and associated riparian habitat.

Goalsand interests:
This policy is designed to allow the people of tetate to prosper while protecting and
restoring this state's rivers and streams and @$soc

Money:

Monies for Fund use are obtained from three soufdes primary source of funding is from
the Arizona State Legislature. Another source afifag is fees collected by the Central
Arizona Project (CAP) for each acre-foot of watgldso out-of-state CAP water lessees and
purchasers. The third source is private gifts, tgran donations. By statute, the Fund is to
receive $5 million annually from the Arizona Sthggislature.

Projects:

- Esperanza Ranch

- Marana High Plains
North Simpson Farm
San Xavier Reservation
Santa Fe Ranch

Sour ces:
http://www.awpf.state.az.us/
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SAN XAVIER DISTRICT COMUNITY

Legal status:

The San Xavier District (SXD) is one of eleven podl subdivisions of
the Tohono O’odham Nation. It lies approximately dfles south of
downtown Tucson, AZ and contains nearly 72,000saofeéSonoran desert,
including a stretch of the ephemeral Santa CruzRilts population is
approximately 1800.

Staff/work force:

Over the past twenty years, the District governniexg grown to 80 employees in fourteen
departments providing services such as educateaifthand wellness, elder care, protection
of natural and cultural resources, and many oth@®8o of staff members are registered
members of SXD, an additional 9% are Tohono O’odfiam other Districts, 9 % are from
other tribes, and only 13% are non-Indian.

Creation date:
The SXD government was formally established in 19&Yortly after the U.S. Congress
passed the Indian Reorganization Act (IRA).

Scope/scale of action:

Under the 1968 Indian Self-Determination Act triles petition to take over a service or
program provided by a federal agency. If the refjugsapproved, the money for the

contracted program goes directly to the tribe, bgp®y the federal agency. This allows the
tribe to provide the program or service directlytsopeople, rather than relying on the federal
agency.

Main activities:

SXD meets many societal needs, including housidgca&tion, environmental and cultural

resource protection, law enforcement, health anhess, and elder care. Clients for all of

these services are the enrolled tribal membersi®fSan Xavier community. With fourteen

departments, there are many priorities. These eadiWided into the clusters of land and

natural resources, community and economic develaprh@man resources, and governance.
Priority areas for water resources include develppa water management plan and
researching large-scale groundwater recharge witi@mistrict.

Goalsand interests:

The mission of SXD is to promote self-determinatiand provide a legacy for future
generations by guiding, leading, and supporting teenmunity in the protection and
preservation of the land, water, air, culture, ittrads, knowledge, language, and vitality of
community.

Projects:
- San Xavier Indian Reservation Riparian Resiomna

Sour ces:
http://www.waknet.org/history.asp
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TUCSON WATER

Legal status:

A A Tucson Water is a department of the City of Tucson,
‘ \ 8\ Arizona and operates as a Public Water Utility s&yv
( \ residential, commercial and industrial customeits bo
</ within and outside of the City's boundaries. Asialg

water provider, Tucson Water is regulated undeiSéie
Drinking Water Act, and all drinking water must rhetandards set by the U. S. EPA, the
Arizona Department of Environmental Quality, anddbordinance.

Creation date:
Tucson Water has been the City's municipal waigtyusince 1900.

Scope/scale of action:
Tucson Water serves approximately 775,000 peode3B0-square-mile service area.

Main activities (in general):

Tucson Water has a potable system which mainlyeieiwater to residential customers.

In 2007, approximately 50% of the potable waternveeéd by Tucson Water came from the
Clearwater Renewable Resource Facility. At thiglitgc Colorado River water from the
Central Arizona Project (CAP water) is delivered donstructed basins on City-owned
property in Avra Valley. The water is recharged antkes with the native groundwater
beneath the facility. Production wells recover thlended water, which is delivered to
customers in Tucson Water's main system.

Since the mid-1980s, Tucson Water has also opesasegparate Reclaimed Water production,
storage and delivery system.

Goals and interests:
Water provider.

Money:

Tucson Water is an enterprise fund of the City atdon. The utility operates in a
manner similar to a private business, covering calsts of doing business with
revenues from operations and other water-relatedlifng sources (bonds, property
sales, etc). Tucson Water's Fiscal Year (FY) 200®ial budget was $125 million.

Projects:
Sweetwater Wetland

Sour ces:
http://www.tucsonaz.gov/water/
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

Legal status:
The ADEQ is an administrative state agency thasdu# implement
projects.

Staff/work force:

The department has more than 700 people, who suppeide range
of environmental programs that protect the quadityour air, water
and land in Arizona.

Original ADEQ seal Creation date;
The ADEQ was established by the Arizona Legislatinrel986 in
response to growing concerns about groundwateitgual

Scope/scale of action:
The ADEQ’s mission is to protect and enhance puidialth, welfare and the environment in
Arizona.

Main activities (in general):

The ADEQ administers a variety of environmentaltpction programs. The department has
created the rules and regulations necessary tonggteri state environmental protections laws
and a number of federally-delegated programs, asctihe Clean Air Act program, the Safe
Drinking Water Act program, the National Pollutddischarge Elimination System program,
and the Resource Conservation and Recovery Actamag

Goalsand interests:
Improve the health and welfare of citizens and emshe quality of Arizona's air, land and
water resources meets healthful, regulatory staisdar

Money:
State Fund

Projects:
Santa Fe Ranch

Sour ces:
http://www.azdeqg.gov/function/laws/index.html
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