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Ed Pastor Kino Environmental Restoration Project

Location: Along Tucson Diversion Channel, Pima County, Tucson; north of Ajo Way
and west of Country Club Road (141 acres).

Federal Sponsors and Contacts: USACE, Los Angeles District, Ed Louie, is currently
the Project Manager for the Kino Environmental Restoration Project (213) 452-4002.

Non-Federal Sponsors and Contacts: Pima County Flood Control, Larry Robison (520)
740-6371

History: The Tucson (Ajo) Detention Basin, approximately 120 acres, was constructed in
1966 along the Tucson Diversion Channel. The Corps built the basin as a flood control
element, which intercepted and reduced peak flows upstream from Tucson Arroyo and
Railroad Wash drainage areas. Downstream, flows were released gradually into the
Tucson Diversion Channel, which would then merge with the Julian Wash and down to
the Santa Cruz River. The basin, not aesthetically appealing, had a flat earthen bottom
and levee with scrub trees and grasses along the edges. In 1981, the Corps and Pima
County developed a master plan for the Tucson Diversion Channel Recreation
Development Program, (Corps Code 710 program -recreation at completed projects- with
a cost sharing agreement of 50/50). In 1986, Sam Lena Park, adjacent the basin, was the
only portion of the master plan constructed. The master plan was then updated in 1995 to
include multi-use trails from Sam Lena Park to I-19. In 1997, baseball ficld and other
public facilities (Kino Sports Complex) were constructed around the basin. The basin
took on more runoff and became even more of an eyesore. In early 1997, the Corps
initiated a Preliminary Restoration Plan (PRP) to determine the feasibility of modifying
the basin features for restoration of riparian habitat. An Ecosystem Restoration Report
(ERR) followed and was approved in April 1998. Plans and Specifications were initiated
in June 1998. Construction was awarded in July 2000. Modifications were completed in
2002 and the original facility was expanded to 141 acres: 50 acres of wetlands within the
basin, including freshwater marsh, riparian habitat. Twelve acres is made up of wildlife
and open water areas, and 38-acres are mesquite bosque and ephemeral grassland. A golf
course was also an idea at one stage, but was never implemented. >

Authority: Section 1135 of WRDA of 1986 - Project Modification for Improvement of
the Environment

Planning Objectives: “Restore wetland and riparian vegetative communities
representative of historical/optimal conditions in the region; restore habitats for
target/beneficial fish and wildlife species; maximize the acreage of functional wetland
habitat within limits of the golf course design; achieve an optimal mix of habitats that
supports the greatest diversity of target/beneficial species while promoting the principal
fish and wildlife objective proposed by a restoration alternative (balancing of objectives);
minimize disturbance-type impacts to restored wetlands from the adjacent golf course
and from pedestrian traffic; restore wetlands to be ecologically resilient and self-
sustaining; minimize potential fro sediment and organic matter accumulation in restored
wetlands (low maintenance design); protect restored wetlands from feral predation;

> U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 1998. Tucson (4jo)
Detention Basin, Pima County, Arizona, Final Ecosystem Restoration Report. Los Angeles: U.S. Army
Corps of Engineers.
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design for and maintain adequate vector control in restored wetlands; enhance water
quality of the reclaimed water source (i.e., water treatment function of restored wetlands);
maintain the existing flood protection capacity of the Tucson (Ajo) Detention Basin;
accommodate incidental recreational values (e.g., interpretive centers, wildlife viewing,
education and research).”'®

Operation Objectives: “Maintain the Flood Control Capacity of the Basin; establish and
maintain an ecosystem habitat in a US Corps of Engineers project as part of the Federal
Requirements under Sec 1135; maximize use of harvested storm water, and minimize use
of reclaimed water; utility reclaimed water as make-up water instead of groundwater;
minimize mosquito population and avoid other vector nuisance; meet local, State, and
Federal permit requirements; maintain water quality and ensure the public welfare;
optimize ecosystem (plant and animals) establishment within an urban area.”"’

Current Phase: Operation and Maintenance - Constructed (2002)
Phases: PRP completed in January 1997, ERR May 1998

Cost: Total construction award cost approximately $8,215,444, awarded to Stronghold
Engineering, Inc., Riverside, CA. Water cost is estimated to be $265,000 a year.'®

Water Source: Project uses storm water runoff and reclaimed water. Total water demand
is estimated to be 574 acre-feet per year.

Public Outreach: The Collins-Pefia Firm developed a school program at a local
elementary school, where kids created a 9°x 9” model to present to local community.*

" Ibid. p. 3-14

'7U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2003. Operation and
Maintenance Manual: Ed Pastor Kino Environmental Restoration Project. Tucson: U.S. Army Corps of
Engineers. p. 14

'® This estimate assumes a cost of $462 per acre-foot. The water will be supplied by the Tucson Water
Before the construction phase begins a signed interagency agreement between Pima County and City of
Tucson will be required to assure the cost of the water and water availability for the life of the project.
U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 1998. Tucson (Ajo) Detention
Basin, Pima County, Arizona, Final Ecosystem Restoration Report. Los Angeles: U.S. Army Corps of
Engineers. p. 5-22

" Ibid.

2 Bennet, Paul. 2000. “A New Friendlier Corps.” Landscape Architecture Magazine. 01/00 Washington,
D.C.
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Ed Pastor Kino Environmental Restoration
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Ed Pastor Kino Environmental Restoration Cost

Estimate

|Construction $3,620,891
Contingency (12.5%) $451,709
PED $265,000
Supervision, Inspection and Overhead (6.5%) $264,250
Total First Costs $4,594,633
Annual OMRR&R $50,000
Annual Cost of Water $265,000

Final Ecosystem Restoration Report, p. 5-22
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Agua Caliente Spring

Location: Roy P. Drachman Agua Caliente Regional Park 12325 E. Roger Road, Pima
County, Tucson; Northeast corner of the Tucson Basin at the foot of the Catalina
Mountains (101 acres).

Federal Sponsors and Contacts: USACE, Study Manager: William Butler,
William.O.Butler@spl.usace.army.mil (213) 452-3873; Project Manager: Paul Kerl,
Paul. A .Kerl@spl.usace.army.mil

Non-Federal Sponsors and Contacts: Pima County Flood Control District: Julia
Fonseca (520) 740-6350

History: From 1935 to 1970’s the project area went through a rotation of owners who
utilized the property for ranching and farming (orchards and alfalfa fields). In the 1970’s
through mid 80’s a development company planned to build lake-side homes, but the idea
was never implemented. In 1985, Pima County Parks and Recreation purchased the
property and opened the park to the public, which was named after Roy P. Drachman Sr.,
who donated $200,000.%!

Authority: Section 206 - Aquatic Ecosystem Restoration

Planning Objectives: “Improve general ecosystem function; Increase the diversity of
native vegetation structure and cover; Create habitat capable of supporting numerous rare
native aquatic fish, amphibians, and reptiles; Restore the natural structure and function of
the spring over at least a portion of the Park; Improve habitat for local native plant and
animal species such as riparian birds; Create educational and recreational opportunities
that improve public enjoyment of the Park; Facilitate a deeper public understanding of
the plight of native aquatic species and their habitats in the southwest; Increase awareness
of the impacts of non-indigenous species; Improve appreciation of biological diversity.”*

Phases: Reconnaissance phase initiated in February 2000 and completed December
2000. After the reconnaissance report, project was then conducted under Sec 206 of
WRDA 1996. Feasibility initiated September 2001. Final Detailed Project Report (DPR)
October 15, 2002. Completed without recommendation to move forward at County’s
request due to lack of public support.

Recommended Plan: Alternative 2, One Pond and Cienega, (ponds 2 and 3 would be
eliminated) was the tentatively selected plan because: “The plan has been determined to
be a best buy, cost-effective plan; It represents high biological value and is estimated to
result in 57.5 habitat units; It retains Pond 1, the existing spring flow channel and the
entire upper Park area of lawn and picnic areas. This is the area most closely associated
with the historic ranch buildings and is very popular with Park users. It represents the
visual aesthetic that many Park visitors say is the defining character of the Park as they
experience it—a restorative oasis in the desert.” %

Cost: Total estimated costs of $5.15 million.**

2! Pima County. 2005. Agua Caliente Ranch. http://www.dot.co.pima.az.us/flood/AguaC/ranch/index.html
22 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2002. Agua Caliente
Spring Aquatic Ecosystem: Detailed Project Report. Los Angeles: U.S. Army Corps of Engineers. p. 2-3
2 Ibid. p. 3-60

# Ibid. Appendix A
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Water Source: Underground thermal spring.?

Public Outreach: Public outreach on this project was extensive.”® A Citizen’s Advisory
Committee formed to communicate ideas between citizens, sponsors, and Corps. Three
public meetings by Corps and Sponsors (January, April, and August of 2002), major
concerns were: “limited future public access and recreation opportunities in the Park if
restoration is to proceed; loss of Park aesthetics caused by conversion of open water
habitats to native cienega-type wetlands; lack of public input into planning process; effect
of system alteration on species currently using the Park; risk of increased mosquito
populations with creation of native habitats and removal of non-native fishes; and lack of
adequate spring discharge to maintain streams that can support the target
habitats/species.”?’

¥ U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2002. Agua Caliente
Spring Aquatic Ecosystem: Detailed Project Report. Los Angeles: U.S. Army Corps of Engineers.
26 11,

Ibid.
7 bid.
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Agua Caliente Cost Estimate
Construction $4,500,000
Plans and Specifications $300,000
ER Report $350,000
Total $5,150,000
Detailed Project Report, Appendix B
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Rillito River Riparian Area (Swan Wetlands)

Location: Rillito River, Pima County, Tucson; South Bank of Rillito River - Craycroft
Road (confluence of Tanque Verde Creek with Pantano Wash) to Columbus Boulevard
(60.7 acres).

Federal Sponsors and Contacts: USACE: Project Manager: Paul Kerl (602) 640-2004 x
281 Study Manager: Tom Keeney

Non-Federal Sponsors and Contacts: Pima County Flood Control District: Project
Manager: Andrew Wigg, 520-740-6350, andy.wigg@dot.pima.gov

History: In the past the Rillito River flowed perennially, meandering and supporting
dense vegetation of cottonwood, willows, mesquite bosques, numerous beaver dams, and
wetlands. Flows supported agriculture along the river. With growing agriculture, in the
1930’s, Finger Rock Wash was cut off from Rillito River and riparian vegetation was
removed. Urbanization, along with agriculture, increased and contributed to a loss in
surface water flow, a decrease in the water table, and bank stabilization for flood control.
Today much of the riparian habitat is degraded.®

Authority: Section 1135 of WRDA - Modification of existing USACE projects for
Ecosystem Restoration: The Rillito River Bank Protection Project was completed in 1996
between USACE and PCFCD. %

Planning Objectives: “Restore riparian vegetative communities within the river corridor
to a more natural state, increase the acreage of functional seasonal wetland habitat with in
the study area, minimize the potential for sediment and organic matter accumulation in
restored areas, increase habitat diversity..., increase recreation and environmental
education opportunities within the study area.” *°

Current Phase: Contract between Corps and Pima County signed February 15, 2005,
construction to begin summer 2005.>!

Phases: Preliminary Restoration Plan approved June 1999; Environmental Restoration
Report/ DPR and Environmental Assessment (ERR/EA) completed November 2003.

Recommended Plan: Alternative - 1, Riparian/Xeroriparian Terrace “The alternative
emphasizes the creation of riparian woodland habitat along created linear wet areas.
Xeroriparian habitat would be used in the remaining areas to buffer the riparian habitat
from adjacent land uses. The site is divided into distinct areas based on the restoration
effort that will occur.”** “The major factor in selection of this alternative was the desire
of the local sponsor to not have surface water conditions that may be a liability concern.

2 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Rillito River, Pima
County, Arizona: El Rio Antiguo Draft Feasibility Study. Los Angeles: U.S. Army Corps of Engineers.

2 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2003. Rillito River Pima
County Ecosystem Restoration Report and Environmental Assessment. Los Angeles: U.S. Army Corps of
Engineers.

* Ibid. p.2-2

31 Davis, Tony. 2005. “Rillito restoration green lighted.” Arizona Daily Star. Feb. 16.

32 See Rillito River Pima County Ecosystem Restoration Report and Environmental Assessment. p. 3-6 for
more information.
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A contributing factor in the selection of this alternative is its design compatibility with
the existing multi-use trail.” >

Cost: Total first costs are $2.7 million.** Under the recommended plan of USACE needs
349 acre-feet of water per year, at approximately $230 per acre-foot, for costs of
approximately $81,000 per year.™

Water Source: Reclaimed water from City of Tucson’s Roger Road Wastewater
Treatment Plant for temporary irrigation and two artificial streams. Water will also come
from harvesting storm water runoff, mainly water from Alamo Wash and seasonal
snowmelt.*® Water use is estimated at 349 acre-feet per year.

Public Outreach: Public Workshop Jan 6, 2000; Draft of ERR/EA March 21, 2003 -
April 21, 2003 for public comment; PCFCD Open House May 2004.

Notes: There is a landfill in study area, called Columbus Landfill; El Rio Antiguo ER
project is adjacent to study area. Interest in El Rio Antiguo and Swan Wetlands were
simultaneous, Swan Wetlands should be completed first as it is a CAP 1135. %’

33 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2003. Rillito River Pima
County Ecosystem Restoration Report and Environmental Assessment. Los Angeles: U.S. Army Corps of
Engineers. p. 3-24

** Ibid. See table p. 3-29

3> The $230 per acre-foot charge is based on the cost to obtain the water from the Tucson Water
Department. Ibid. p. 3-14.

* Ibid.

37 Bergmann, Kathy. 2004. Personal communication with the author, August, 23.
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Rillito River Riparian Area (Swan Wetlands)
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Swan Wetlands Cost Estimate
DPR/EA $400,000
Construction $1,659,043
Contingency $359,468
PED $198,752
Supervision, Inspection and Overhead $142,108
Total First Costs $2,759,370|
Total Annual OMRR&R $124,000
Annual Cost of Water $81,000
Rillito River ERR/EA, p. 3-14
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Rillito River Riparian Area (Swan Wetlands)

South Bank of Killiie River, East of Swan Road,

South Bank of Rillito River. West of Swan Road.
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Paseo de las Iglesias

Location: Santa Cruz River, Pima County, Tucson; Los Reales Road to West Congress
Street and West Branch of Santa Cruz River (7.5 miles and 5,005 acres) Name: “Walk of
Churches” - adjacent San Xavier Mission, San Agustin Mission, to the Convento site at
the base of Sentinel Peak.

Federal Sponsors and Contacts: USACE, Project Manager: John Drake, Study
Manager: Kim M. Gavigan, Kim.M.Gavigan@usace.army.mil (602) 640-2015 x 251

Non-Federal Sponsors and Contacts: Pima County Department of Transportation and
Flood Control District, Project Manager : Tom Helfrich, Tom.Helfrich@dot.pima.gov;
Contact: Jennifer Becker, Jennifer.Becker@dot.pima.gov

History: Prior to degradation, the Santa Cruz (SC) River flowed year round at San
Xavier del Bac and 10 miles north of downtown Tucson. SC River was a shallow stream
with a wide flood plain, containing cottonwoods, willows, and mesquite bosques. A
wetland at former confluence of West Branch and SC River was turned into a lake during
the Spanish/Mexican period and in 1874 became Warner’s Lake (approximately 50 acres)
which was used was for a mill. Later the area was converted into a resort to named
Silverlake. In the 1900’s, the Tohono O’odham Nation at San Xavier and Tucson farmers
diverted surface water, then later groundwater, for irrigation of crops. In 1915 the West
Branch of SC River was diverted to the East Branch to prevent flooding of crops, leaving
the current remnants of riparian habitat along the West Branch. In 1935 the WPA
straightened the East Branch channel, known today as main channel of SC River, from
San Xavier downstream to Congress Street. Between 1950 and 1960, one million tons of
garbage was dumped in and around SC River, artificially narrowing the channel.
Construction of I-10 and I-19 helped to further channelize the river, as did the addition of
soil cement in portions of the SC River to reduce bank erosion and flood damages.
Currently, the SC is an ephemeral river, little riparian habitat exists, banks are deeply
incised, and groundwater levels are at 150 ft. below surface. Today 1/2 of the
groundwater pumped in Tucson comes from wells near SC River.*®

Authority: General Investigation - Ecosystem Restoration

Planning Objectives: “Increase the acreage of functional riparian and floodplain habitat
within the study area; increase wildlife habitat diversity by providing a mix of riparian
habitats within the river corridor, riparian fringe and historic floodplain; provide passive
recreation opportunities; provide incidental benefits of flood damage reduction, reduced
bank erosion and sedimentation, and improved surface water quality consistent with
ecosystem restoration goal; integrate desires of local stakeholders consistent with Federal
policy and local planning efforts.” *°

Current Phase: Corps is finalizing feasibility, PED in 2005, Construction 2008.

Phases: Draft Feasibility (AFB) Report December 2003; Draft Feasibility Report July
2004

3 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2003. Santa Cruz River,
Paseo de las Iglesias Pima County, Arizona Draft Feasibility Study Report Alternative Formulation
Briefing. Los Angeles: U.S. Army Corps of Engineers.

¥ 1bid. p. V-I
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Recommended Plan: 3E (mesoriparin)* “Alternative 3E is characterized by irrigated
plantings of mesquite and riparian shrub on terraces above the low flow channel and in
the historic floodplain with small areas of emergent marsh and cottonwood-willow
habitat located at water harvesting features scattered throughout the project. The
construction and planting of subsurface water harvesting basins would occur at the
confluences of 8 tributaries and upstream of 6 existing grade control structures. A variety
of methods would be used to provide permanent irrigation systems for all planted areas
including the basins.”*!

Cost: “The total first cost of the recommended plan is $92,058,546 and the total
operation and maintenance costs including water are $1,906,221. The Federal share of the
recommended plan is $59,666,768 and the non-Federal share is $32,391,778.”42 The cost
of providing water for the project is an associated non-Federal cost, and 100 percent of
these costs will be paid by the non-Federal sponsor. These costs are currently estimated at
$1,099,175 annually.*

Water Source: Water harvesting and reclaimed water from the City of Tucson, “For as
long as the project remains authorized, the non-Federal sponsor must provide sufficient
water for construction, operation and maintenance of the project. Tertiary effluent
accessed from reclaimed water mains will be distributed through an irrigation system in
the restored areas. The annual water budget for the tentatively recommended plan is
estimated at 1,925 acre-feet per year.”**

Pubic Outreach: Notice of Intent April 2001; Public Scoping March 31, 2001 with tour
of site; Open House by PCFCD January 22, 2004. “Public comments specific to the Old
West Branch suggested: developing plans which serve multiple objectives; incorporating
more permaculture techniques in water harvesting, planning, design, and implementation;
and incorporating civic amenities such as a self-guided historic walk with benches and
written information, shade and benches; trails, picnic areas and ramadas with BBQs.

None of the participants expressed support for flood damage reduction efforts in the
study area. Because of the public interest evidenced during the initial meeting, further
meetings were scheduled to establish a process for development of public involvement in
planning for restoration of the Santa Cruz River in the study area. The principal
participants in this public workshop planning process were representatives from federal,
state, and local agencies, and citizens from the local area.

Two smaller workshops were held on March 21, 2002 and again on April 9, 2003. In
each case, representatives of local agencies, citizens from the local area and other
stakeholders were convened to solicit input regarding restoration measures and desired

* Endorsed by Pima County, recommended plan by Corps was not acceptable to Pima County due to
excessive amount of water used, therefore a change in alternative. The Corps are finalizing the Feasibility
Study Report for public release in October 2004.

Hyus. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2003. Santa Cruz River,
Paseo de las Iglesias Pima County, Arizona Draft Feasibility Report. Los Angeles: U.S. Army Corps of
Engineers. p. iii

2 Ibid. p. iv

® Ibid. p. VI-4

“ Ibid.
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outputs. In addition, a public open house to discuss preliminary findings was conducted
by Pima County on January 22, 2004.”*

“Ibid. p. 11-4
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Paseo de las Iglesias Cost Estimate
Construction and Real Estate $72,828,371
[Adaptive Management $1,870,205
Contingency (15%) $6,967,940
PED (10%) $4,659,627
EDC (1%) $465,863
Construction Management (6.5%) $3,482,323
Monitoring $623,304
Total First Costs $90,916,632
[Annual OMRR&R $770,785
[Annual Cost of Water $1,099,175
Draft Feasibility Report, p. VI-5
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Paseo del
las Iglesias

Recreation: Riding
g N Along the Santa Cruz
West Branch of the Santa Cruz, South of Silverlake Road River

Mesquite Bosque Adjacent West Branch of Santa Cruz River, and South of Silverlake Road.
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El Rio Antiguo

Location: Rillito River, Pima County, Tucson; Craycroft Road downstream to Campbell
Avenue (4.8 mile reach and 1,066 acres). El Rio Antiguo is the “Old River” in Spanish

Federal Sponsors and Contacts: USACE: Project Manager: John Drake, Study
Manager: Kathleen Bergmann (602) 640-2004 x250

Non-Federal Sponsors and Contacts: Pima County Flood Control District: Project
Manager: Carla Danforth, Caral.Danforth@dot.pima.gov

History: In the past the Rillito River flowed perennially, meandering and supporting
dense vegetation of cottonwood, willows, mesquite bosques, numerous beaver dams, and
wetlands. Flows supported agriculture along the river. With growing agriculture, in the
1930’s, Finger Rock Wash was cut off from Rillito River and riparian vegetation was
removed. Urbanization, along with agriculture, increased and contributed to a loss in
surface water flow, a decrease in the water table, and bank stabilization for flood control.
Today much of the riparian habitat is degraded.*°

Authority: General Investigation - Ecosystem Restoration

Planning Objectives: “Restore riparian vegetative communities within the river corridor
to a more natural state; increase the acreage of functional seasonal wetland habitat within
the study area; increase habitat diversity by providing a mix of habitats within the river
corridor including the riparian fringe and buffer; provide incidental flood control through
ecosystem restoration to the extent that it does not impact the restoration object; increase
recreation and environmental education opportunities within the study area.” ¥/

Current Phase: Feasibility Complete. In October 2004 under WRDA of 2004, Corps
will ask Congress for funding for Pre-Engineering Design Phase.

Phases: Reconnaissance Report completed September 2001; Draft Feasibility Report
Study published October 2003 and May 2004, Draft EIS Nov 2003.

Recommended Plan: Alternative 2H— 1 Terrace without buffer “A set of terraces in the
area known as the “Bend;” Cottonwood/willow, mesquite, shrub and grasses planted in
the channel, in tributary mouths, and in water harvesting basins on the tributaries; A
culvert and pipeline from upstream will allow water to flow behind the soil cement in 2-
year and higher events to provide water to riparian plant communities along the north
bank in the upstream portion of the study area; A high and low flow channel created to
support a mesquite community and connect the Finger Rock Wash to the Rillito River;
Water harvesting basins at each upstream tributary mouth; and A distribution system for
effluent supporting planted vegetation until established and in dry periods.”*

Cost: Total First Cost is $66,657,000. Current annual water cost to Non-Federal sponsor
is approximately $852,000.%

% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Rillito River, Pima
County, Arizona: El Rio Antiguo Draft Feasibility Study. Los Angeles: U.S. Army Corps of Engineers.

47 Tbid. p. V-1

* Ibid.

* Ibid. p. VI-13
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Water Source: Water harvesting, temporary effluent irrigation (Roger Wastewater
Treatment Plant) until vegetation established, and reclaimed water from existing
waterlines for flood irrigation (terraces).”® The recommended plan requires 1,490 acre-
feet of water per year.

Public Outreach: During the planning process, public opinion was solicited from a
variety of sources. The El Rio Antiguo Work Group, facilitated by Novak Inc. and
initiated on May 8, 2002, included 7 months of field trips and meetings. Concerns of
group included: “access to Rillito River and existing trails; use of native vegetation for
restoration; wise use of water; providing wildlife habitat; visual impact of project; using
interpretive signage; and working with surrounding neighbors.” ** January 28, 2004 was
final Corps public meeting on feasibility stage.

0 Tbid.
> Ibid. Appendix C
2 Ibid. p. VIII-2
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El Rio Antiguo
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Rio Antiguo Cost Estimate

Construction and Real Estate $48,546,500
Adaptive Management (3%) $1,868,000
Contingency (25%) $6,611,500]
PED (10%) $4,150,000]
EDC (1%) $527,500
Construction Management (6.5%) $2,149,000,
Recreation First Costs $2,804,500]
Total First Costs $66,657,000]
Annual Cost of Water $851,932
[Annual OMRR&R $391,425
Total Annual Cost $1,243,357,

Draft Feasibility, p. VI-13
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El Rio Antiguo
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Tres Rios del Norte

Location: Santa Cruz River, Pima County, Tucson; Prince Road to Sanders Road, West
Moore Road, and West Avra Valley Road. (19 miles)

Federal Sponsors and Contacts: USACE: Project Manager: John Drake, Study
Manager: Bill Miller

Non-Federal Sponsors and Contacts: Pima County Flood Control: Project Manager:
Tom Helfrich, Tom.Helfrich@dot.pima.gov, Town of Marana: Jennifer Christelman
(520) 382-2600 j.christelman@marana.com, City of Tucson: Ralph Mara from Tucson
Water.

History: Prior to degradation, SC River flowed year round at San Xavier del Bac and 10
miles north of downtown Tucson. The SC River was a shallow stream with a wide flood
plain, containing cottonwoods, willows, and mesquite bosques. Riparian forests were
found near Marana. Agriculture previously dominated northern portion of Tres Rios del
Norte, in Avra Valley west of SC River. Sand and gravel mining began in 1970’s and
80’s near Ina and Cortaro Roads and continues today. Due to past agriculture and current
municipal use, groundwater levels today are approximately 100 to 250 feet below
surface. Only effluent discharge from Roger and Ina Wastewater Treatment Plant (plus
storm water runoff) supports vegetation. Currently, effluent water flow is variable and is
not available throughout the entire study area. Future use of effluent discharge is
currently not reliable as other purposes, such as irrigation of golf courses, may have a
higher priority than discharge. (See Institutional Framework Studies: Basic Principles of
Arizona JJ010.C)™

Authority: General Investigation: Ecosystem Restoration

Planning Objectives: ‘“Restoring wetland and riparian vegetative communities within
the river corridor to a more natural state; increasing the acreage of functional seasonal
wetland habitat within the river corridor; minimizing disturbance-type impacts to restored
wetlands; minimizing the potential for sediment and organic matter accumulation in
restored wetlands; increasing habitat diversity by providing a mix of habitats both in the
river corridor and along the riparian fringe and buffer; reducing potential flood damages
in specified areas”* Current Phase: F4a milestone completed, waiting on funding to
continue. City of Tucson may add to water supply/quality (constructed recharge in
riverbed to get 100% credit) as a new project purpose/objective. Sponsors want to finalize
water resource planning issues before public review.

Phases: Reconnaissance Report initiated February 2000 and completed December 2000
(Sec 6 of Flood Control Act of 1938); Feasibility F4A Milestone (AFB) January 2004.

Current Phase: F5 — Draft Feasibility Report

> U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Tres Rios del Norte —
Pima County, Arizona Ecosystem Restoration Feasibility Study F4A Milestone - Alternative Formulation.
Briefing Report Los Angeles: U.S. Army Corps of Engineers.

' U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2003. Preliminary Draft
Environmental Impact Statement, Tres Rios del Norte Feasibility Study. Los Angeles: U.S. Army Corps of
Engineers.

33 Christleman, Jennifer. (City of Marana). 2004. Personal interview with author, September.
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Tentative Plan: Alternative B — High Mesquite-Woodland habitat restoration’® The
Tentative Plan, referred to as “Plan B — High” in the report, is a comprehensive
alternative designed to restore nineteen miles of degraded habitat along the Santa Cruz
River and its adjacent floodplains. The restoration would vastly improve mesquite,
cottonwood-willow, and emergent wetland habitats to a condition supportive of wildlife,
and for the benefit of residents and visitors to the area.”’

Cost: “The Tentative Plan is currently estimated at a construction cost of approximately
$292 million. The Federal share of construction is currently estimated at approximately

$170 million, and the non-Federal share at $117 million.”® The annual cost of water is
estimated to be $5,334,630.%°

Water Source: Currently, effluent discharge flows perennially from Roger Road and Ina
Road Wastewater Treatment Plant. Tentative Plan includes piped delivery of tertiary
reclaimed water and in channel effluent flows, requires approximately 9,000 acre-feet in
water annually.®® “Supplemental water would be provided throughout the study area to
nourish the restored vegetated areas. The water distribution system required for
sustenance of the restored areas includes delivery of tertiary reclaimed water and the use
of in-channel effluent. Site work would include micro-grading for individual tree basins,
flood irrigation, bubblers, drip irrigation, and implementation of micro- and macro-scale
storm water-harvesting features. The Tentative Plan requires approximately 9,000 acre-
feet in water, currently planned to be obtained from effluent and/or tertiary-treated
sources. ;l;his will result in over 3,000 acres of watered and storm water-nourished
habitat.”

Public Outreach: Unknown, to be included in F5 report.

%% The chosen alternative may change if new objective is added to project.

7 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Tres Rios del Norte
— Pima County, Arizona Ecosystem Restoration Feasibility Study F4A Milestone - Alternative Formulation.
Briefing Report Los Angeles: U.S. Army Corps of Engineers. p. iii

> Ibid. p. iv

%% According to the F4A Feasibility report water will cost $105 per acre-foot at the assumed source. Ibid.
p. 6-14

* Ibid.

Tbid. p. iv
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Tres Rios del Norte
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Tres Rios del Norte Cost Estimate

Construction (Construction, S&A, PED/EDC, Contingency) $224,948,000]
Adaptive Management and Monitoring (1st yr.) $115,000]
Escalation $36,831,000
Construction LERRDs (Lands, Easements, Rights-of-Way, $25,076,000
Relocations, Disposal Sites)

Total First Cost, Construction plus Real Estate $286,970,000]
(rounded)

Interest During Construction $25,295,000
[Annual Investment Cost $19,467,000
[Annual Cost of Water $5,334,630]
Total Annual OMRR&R $11,661,000
Total Annual Cost $31,128,000]

F4A Feasibility January 2004, pg iv
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Tres Rios del

Roger Rd.Waste Warter Treatment Plant
Cutfall into the Santa Cruz River.

Effluent Water from Roger Rd WWTP in
the Santa Cruz River, looking South on
Ina Road Bridge.

Ina WWTP Outfall in Background a
Ina Rd. Bridge. Efluent Water From TF = i
Roger Road WWTP. B B Y

nm Cruz River: View to the North from Ina

Rd. Bridge
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Va Shly ‘ay Akimel

Location: Salt River, Maricopa County, Phoenix; Granite Reef Dam to Loop 101 Bridge
(14 mile reach and 17,435 acres).

Federal Sponsors and Contacts: USACE: Project Manger: Mike Ternak,
mike.ternak@usace.army.mil; Study Manager: Kayla Eckert (602) 640-2001

Non-Federal Sponsors and Contacts: City of Mesa: Senior Engineer: Gordon Haws
(480) 644-3380, Assistant to City Manager Jim Huling 480-644-5796; Salt River Pima-
Maricopa Indian Community (SRPMIC): Cultural and Environmental Services: Marilyn
Ethelbah (480) 850 — 4157

History: “The Salt River is a major tributary to the Gila River in Arizona...Before
agricultural development and urbanization of the Phoenix metropolitan area, the Salt
River was a perennial stream fed by snowmelt from mountains in eastern Arizona. In the
early part of the 20" century, major modifications to the river system occurred as part of
the Salt River Project, which placed several dams along the Salt River to allow diversions
of water for agricultural and urban uses. Sand and gravel mining operations and other
activities along the river induced additional changes to the river channel and hydrology.
As diversions of water increased, the perennial flows in the river ceased, causing the
groundwater table to drop. These changes in hydrological conditions caused the natural
riparian ecosystem to decline to the point at which only small, isolated fragments of this
former habitat remain. The changes in hydrology have also allowed saltcedar, an
invasive nonnative plant species with minimal habitat value, to become established in the

Authority: General Investigation - Ecosystem Restoration

Planning Objectives: “Restore the riparian ecosystem to the degree that it supports
native vegetation and wildlife through the Salt River from immediately downstream of
the Granite Reef Dam to the Pima Freeway (SR 101); Establish a functional floodplain in
unconstrained river reaches of the study area that is ongoing and mimics the natural
processes found in other naturalized riparian corridors in Arizona; Provide passive
recreation opportunities for visitors of all ages, abilities, and backgrounds that are in
harmony with the SRPMIC’s management of its culture and native ecology; Create
awareness through ongoing educational opportunities of the significance of the cultural
resources relating to the Salt River; Create awareness through ongoing education
opportunities of the significance of the Salt River ecosystem; Create awareness through
ongoing educational opportunities of the ecological connection between other ongoing
riparian restoration projects along the Salt River.”

Current Phase: F7 Feasibility Review Conference

Phases: Reconnaissance initiated November 2000, Feasibility initiated August 2001,
Final EIS submitted September 2004.

62 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Va Shly’ ay Akimel
Salt River Ecosystem Restoration Feasibility Study, Final Environmental Impact Statement. Phoenix: U.S.
Army Corps of Engineers. p. 2-1

83 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Va Shly’ ay Akimel
Draft Salt River Ecosystem Restoration Study. Los Angeles: U.S. Army Corps of Engineers. p. V-6

Environmental Restoration Projects in Arizona: 38 June 2005
The Army Corps Approach



Recommended Plan: Alternative O is the recommended plan and includes vegetation of
large portions of the project area and minimal support for flood control structures. The
restoration includes: Cottonwood-Willow (883.4 acres), Mesquite Woodlands (379.7
acres), River Bottom (425.1 acres), and Sonoran Desert Scrub Shrub (23.6 acres).” *

Cost: “The ecosystem restoration component of the Tentatively Recommended Plan
would require $76,143,600 in construction costs, $19,035,900 in contingency costs,
$7,614,400 in Pre-construction Engineering and Design, $761,400 in Engineering during
Construction, and $4,949,300 in Supervision and Administration, for a total construction
cost of $108,504,600.” Operations, Maintenance, Rehabilitation and Repair for the
ecosystem restoration component has been estimated at $131,000 per year. Associated
costs for water supply are currently estimated at $1,283,000 per year.®

Water Source: Water for the project will be supplied by surface water and groundwater
from the SRPMIC (30,000 acre-feet/year) and effluent from the City of Mesa Wastewater
Treatment Facility.®® Eight new irrigation diversion structures and one new well will be
used to deliver the water to the project. Annual water demand is 8,550 acre-feet.®’

Public Outreach: A series of six scoping meetings were held with SRPMIC and the
City of Mesa between January 24, 2002 and April 1, 2003. The purpose of these
meetings was to introduce the project to the public, give individuals and agencies an
opportunity to identify issues for consideration in the EIS, and to solicit input on the
project. News articles related to the project were also published. The draft EIS was also
available for public review and comment.®

4 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Va Shly’ ay Akimel
Salt River Ecosystem Restoration Feasibility Study, Final Environmental Impact Statement. Phoenix: U.S.
Army Corps of Engineers. p. 5-28

6 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Va Shly’ ay Akimel
Draft Salt River Ecosystem Restoration Study. Los Angeles: U.S. Army Corps of Engineers. p. VI-6

% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Va Shly’ ay Akimel
Salt River Ecosystem Restoration Feasibility Study, Final Environmental Impact Statement. Phoenix: U.S.
Army Corps of Engineers. p. 3-7

7 Ibid. p. 3-23

5 Ibid. p. 11-2
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Va Shly 'ay Akimel Cost Estimate
Habitat Restoration $76,143,600
Contingency Costs $19,035,900
PED $7,614,400
EDC $761,400
Supervision and Administration $4,949,300
Total Construction $108,504,600
Monitoring and Adaptive Mgt $4,340,000
Real Estate $24,949.400
Total First Cost* $137,794,000
OMRR&R (Habitat) ~$131,000
Water supply ~$1,283,000
*Cost estimates for recreation range from $1,351,000 to
$3,217,000.

Draft Feasibility Study, VI-6

Environmental Restoration Projects in Arizona: 40

The Army Corps Approach

June 2005



Va Shly *ay Akimel

Woter Secpage from
Ciranite Reel Dun

Wetlands Downetream of
Ciranine Heel Dam

Salt River ot Alma School Road

Environmental Restoration Projects in Arizona: 41 June 2005
The Army Corps Approach



Rio Salado - Tempe Reach

Location: Salt River, Maricopa County, Phoenix; McClintock to Priest Drive (except
Tempe Town Lake in the Middle) and McKellips Rd. south to Tempe Town Lake (150
acres)

Federal Sponsors and Contacts: USACE, Project Manger: Mike Ternak,
mike.ternak@usace.army.mil

Non-Federal Sponsors and Contacts: City of Phoenix; Karen Williams (602) 262-4717;
City of Tempe Chris Anaradain (City of Phoenix is not a contact for PED and
Construction Phase)

History: In the past, the area encompassed by the Tempe Reach contained abundant
mesquite trees and high quality mesquite bosque riparian habitat. At the confluence with
the Salt River, Indian Bend Wash entered at an upper terrace of the river. Today the bed
of the wash is nearly 30 feet higher in elevation than the Salt River.”

Authority: General Investigation - Ecosystem Restoration

Planning Objectives: “Restoration of threatened and endangered species habitat;
Restoration of the Study Area to a more natural condition through the installation of plant
species that are native to, and occurred historically, in riparian streams and washes in the
region; an increase of recreation opportunities.””*

Current Phase: Currently under Construction

Phase: Reconnaissance Study completed in 1994 for 33 mile reach, Feasibility Report
and EIS completed April 1998.

Recommended Plan: Alternative T5 - mesquite, cottonwood willow, wetland, strand
scrub, and open edge habitat. This alternative was selected because it closely follows the
planning objectives. !

Cost: Total gross investment is $6,171,000 and total annual cost is $684,000, includes
operation and maintenance which is approximately $230,000 per year. >

Water Source: Proposed source of water is 1 to 2 new water supply wells and water

from Indian Bend Wash. A pump house upstream Tempe Town Lake will pump water

downstream, just south of the town lake. Water demand is approximately 1,690 acre-feet
73

per year.

Public Outreach: Typical Corps public outreach process during reconnaissance and
feasibility stages.

% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 1998. Rio Salado Salt
River, Arizona Feasibility Report and Environmental Impact Statement. Los Angeles: U.S. Army Corps of
Engineers. p. IV-2

" Ibid. p. VI-1

! Ibid.

" Tbid. p. VI-4, Table 6.3

3 Ibid. p. VI-2

Environmental Restoration Projects in Arizona: 42 June 2005
The Army Corps Approach



Note: There are 3 different “sections” of the Tempe Reach, two to the East of Tempe
Town Lake and one to the west of Tempe Town Lake
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Rio Salado — Tempe Reach
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Rio Salado Tempe Reach Cost Estimate

Infrastructure $2,310,800
Habitat Restoration $1,261,400
Water Supply (2.85 MGD) $703,000
Contingency (20%) $855,000
PED (7%) $359,000
Supervision and Administration $375,000
Total First Cost — Construction (Rounded) $5,846,000
Monitoring and Adaptive Mgt. $116,000
Real Estate $0
Total First Cost $5,962,000
Interest During Construction $209,000
Annual Cost (50 yrs, 7 1/8%) $454,000
Associated Non-federal Annual Cost $154,000
Annual OMRR&R $76,000
Total Annual Cost $684,000

Feasibility Report, p. VI-4, Table 6.3

———

Indian Bend Wash Construction

Indian Bend Wash Restoration April 2004

Indian Bend Wash Restoration June 2004
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Rio Salado - Phoenix Reach

Location: Salt River, Maricopa County, Phoenix; I-10 to 19th Avenue (5 miles and 580
acres).

Federal Sponsors and Contacts: USACE: Project Manager: Mike Ternak

Non-Federal Sponsors and Contacts: City of Phoenix: Project Coordinator at City
Managers Office: Karen Williams (602) 262-4717; City of Tempe Chris Anaradian
(Note: Tempe is not a part of the PED and Construction Phase)

History: Dams, water diversion, groundwater pumping, sand and gravel mining has led
to a degraded riparian system.

Authority: General Investigation - Ecosystem Restoration

Planning Objectives: “Restore riparian habitat in and around the Salt River within the
Cities of Phoenix and Tempe; Create a complete and diverse riparian system...; The
restored habitat areas should incorporate a diverse mix of riparian habitat types including
mesquite, cottonwood/willow, wetland march, aquatic strand/scrub, open water, and open
edges; Increase environmental education and passive recreation opportunities incidental
to the restoration effort.””*

Current Phase: Currently under Construction

Phases: Reconnaissance Study completed in 1995 for 33 mile reach of Salt River,
Feasibility Report and EIS April 1998.

Recommended Plan: “Low-flow channel in river bottom, open-water, wetland marsh,
cottonwood willow, open edges, and mesquite habitat in the river bottom and on the
banks and over banks or the Salt River. Series of shallow pools in the low flow-channel
connected by a perennially flowing stream. Three parking areas for public access to
restoration project.””

Cost: Gross investment is $82,406,000 and total annual cost is $7,857,000 which
includes operation and maintenance which is approximately $1,971,000 per year.”®
Current Estimated Total Cost by 2005 approximately $99 million.”’

Water Source: Distribution of groundwater from 5 production wells with a capacity of
one million gallons a day a piece. One well serves as a backup. There are two known
contamination plumes in the area, currently monitored by City of Phoenix. The project
also uses six irrigation pump stations, one at each well, for irrigation of specified areas.

" U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 1998. Rio Salado Salt
River, Arizona Feasibility Report and Environmental Impact Statement. Los Angeles: U.S. Army Corps of
Engineers. p. V-2

3 bid. p. VI-5

78 Ibid. p. VI-11

"7 Arizona Department of Water Resources. 2004. ADWR Brown Bag Luncheon, Fact Sheet. Phoenix,
June.
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Water demand is approximately 6,519 acre-feet per year.”® There is groundwater
exchange for effluent recharge credits, as per conversation at ADWR brown bag
luncheon.”

Public Outreach: Rio Salado Update Newsletter published by the City of Phoenix; Rio
Salado Citizens Advisory Committee, established by the City of Phoenix as a way for the
community to be informed and become an active part of the restoration process; Rio
Salado Beyond the Banks Area Plan developed by the Citizens Advisory Committee to
look at changing/halting negative types of developments beyond the Corps restoration
project; Audubon Educational Center to be built in the next two years (located off Central
Avenue) aimed at environmental education.®

Note: There is a study gap between this project (from Priest Drive to 1-10) and the Rio
Salado Tempe reach due to Airport interference. Rio Salado Phoenix is also subdivided
into three phases.

" U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 1998. Rio Salado Salt
River, Arizona Feasibility Report and Environmental Impact Statement. Los Angeles: U.S. Army Corps of
Engineers. p. VI-8

7 Rossi, Steve. 2004. Comment at Arizona Department of Water Resources Brown Bag Luncheon.
Phoenix, June.

80 City of Phoenix. 2004. Rio Salado Update Newsletter. Phoenix, Arizona. Vol. 8, Issue 1.
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Rio Salado — Phoenix Reach

Rio Salado Phoenix Reach Cost Estimate

Infrastructure $37,145,400
Habitat Restoration $3,441,000
Water Supply (5.82 MGD) $13,332,500
Contingency (20%) $10,884,000
PED (7%) $4,571,000
Supervision and Administration $4,542,000
Total First Cost — Construction (Rounded) $74,416,000
Monitoring and Adaptive Mgt. $1,488,000
Real Estate $3,714,000
Total First Cost $79,618,000
Interest During Construction $2,788,000
Annual Cost (50 yrs, 7 1/8%) $6,066,000
IAssociated Non-federal Annual Cost $1,017,000
Annual OMRR&R $774,000
Total Annual Cost $7,857,000

Feasibility April 1998, VI-11
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Rio Salado — Phoenix Reach

Ctruction of Low Flw Chnnel

Low-flow channel

Photos courtesy of Karen Williams, City of Phoenix
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Rio Salado Oeste

Location: Salt River, Maricopa County, Phoenix; 19th Ave. west to 83rd Ave. (8 miles)

Federal Sponsors and Contacts: USACE: Project Manager: Mike Ternack, Study
Manager: Scott Estergard, Environmental Coordinator: Mr. Rey Favre (213) 452 - 3864;
Planning Project Manager: Valerie Swick

Non-Federal Sponsors and Contacts: City of Phoenix: Karen Williams (602) 262-4717

History: Dams, water diversion, groundwater pumping, sand and gravel mining has led
to a degraded riparian system.

Authority: General Investigation - Ecosystem Restoration

Planning Objectives: “Restore native riparian and wetland habitat, and adjacent
vegetation communities between 19th Avenue and 83rd Avenues for a period of 50 years;
Attract wetland and riparian avian species in the study area; Establish the presence of
amphibian species, reptilian species, mammalian species, and avian species in the study
area; Suppress undesirable fish and wildlife species; Manage undesirable invasive plant
species in the study area; Increase passive recreational and environmental education
opportunities for visitors, which are linked to the restoration project in the study area;
Reduce flood damages to structures and infrastructure within the 100 and 500 year
floodplain between 19th and 83rd Avenues.”*!

Current Phase: Pre F4 - Alternative Review Conference

Phases: Reconnaissance completed September 2000, F3 milestone May 2002.
Tentative Plan: TBD

Cost: Total cost is unknown until a recommended plan is chosen.

Water Source: Possible storm water runoff, flood flows, groundwater, effluent and
reclaimed water from 23rd Ave Wastewater Treatment Plant.>

Public Outreach: Once the Rio Salado Project is near completion then the City of
Phoenix and Community Advisory Committee will direct the public’s attention toward
Oeste.™

Note: “40% of feasibility study is related to flood control elements of the project.” **

1'U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2002. Rio Salado Oeste,
Salt River Arizona Interim Feasibility Report F3 Milestone-Without Project Conditions. Los Angeles: U.S.
Army Corps of Engineers. p. V-4

% Ibid.

% Williams, Karen. 2004. Personal communication with author, August.

% Maricopa County Flood Control Advisory Board. 2003. Meeting Minutes. Phoenix, AZ. October 22.
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Rio Salado - Oeste
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Low flow channel with wetland vegetation, immediately upstream of 517 Avenue Bridge.
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Tres Rios

Location: Salt River and Gila River, Maricopa County, Phoenix; Beginning at 83rd Ave.
to the confluence with Agua Fria River (9.2 miles and 5,600 acres).

Federal Sponsors and Contacts: USACE: Project Manager: Mike Ternak, Study
Manager: Scott Estergard

Non-Federal Sponsors and Contacts: City of Phoenix: Project Manager: Alice
Brawley-Chesworth alice.brawley-chesworth@phoenix.gov.

History: In the past, gallery forest of cottonwoods and willows covered hundreds of
miles along the lower reaches of the Salt and the Gila rivers. Before Roosevelt Dam was
constructed, the Lower Salt River was a perennial stream with an average annual
discharge of approximately 1,250,000 acre-feet. At the confluence of the Gila and the
Salt, the “Salt River’s clear, streaming waters contrasted with the muddy, sluggish Gila
River.” The rivers had many channel meanders, sand bars and backwater that were
conducive to riparian growth. Today the perennial and high winter flows that existed
historically are no longer because of dams upstream and diversions for urban and
agricultural use.®

Authority: General Investigation - Ecosystem Restoration

Planning Objectives: Provide sustainable and diverse native riparian habitat in and
around the Tres Rios area; Reduce flood damages to the Holly Acres community,
surrounding development, and agricultural areas; Increase environmental education and
recreation in the study area.” (Feasibility, April 2000, V-2)

Phases: Tres Rios Reconnaissance completed April 1, 1997; Feasibility Report and Final
EIS April 2000.

Current Phase: 90% of Design done, project has been authorized with construction to
begin January to March 2005, waiting on City of Phoenix to purchase remaining real
estate.

Recommended Plan: Alternative 3.5 includes: “pump station facility; regulating wetland
for treatment plan discharge; the creation of linear, constructed wetlands along the north
over bank; a pipeline from the over bank wetland leading to Cottonwood/Willow
corridors west of El Mirage Road; open water/marsh areas within the channel west of El
Mirage Road; south side distribution of dewatering well water and large open
water/marsh creation areas; a flood control levee to protect Holly Acres as well as other
surrounding residential commercial, industrial buildings, and farmland.”*®

Cost: Total first cost is $99,321,000 with a total annual cost of $9,722,100 which
includes operation and maintenance which is approximately $2,414,150 per year
(includes annual cost of water at $1,221,150).*’

% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2000. Tres Rios, Arizona,
Feasibility Report. Los Angeles: U.S. Army Corps of Engineers. p. IV- 1-4.

% Ibid. p. VI-1

7U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2000. Tres Rios, Arizona,
Feasibility Report, Summary. Los Angeles: U.S. Army Corps of Engineers. p. 3
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Water Source: Main sources are 91st Avenue Wastewater Treatment Plant effluent and
existing dewatering wells from within the treatment plant. Water demand is 24,423 acre-
feet per year."

Public Outreach: 1995 Tres Rios Steering Committee (includes city, county, state and
federal government officials) formed Tres Rios Public Involvement Subcommittee, which
help to facilitate public involvement and dialogue with the Corps (for more info see
Feasibility April 2000, VIII-3).

8 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2000. Tres Rios, Arizona,
Feasibility Report. Los Angeles: U.S. Army Corps of Engineers. Table VI-2
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Tres Rios

Tres Rios Cost Estimate
Construction (Construction, S&A,
PED/EDC, Contingency) $74,747,000
Construction LERRDs (Lands, Easements,
Rights-of-Way, Relocations, Disposal Sites) $19,214,000
Recreation Costs $4,860,000
Cultural Resources Mitigation $500,000
Total First Costs $99,321,000
Interest During Construction $6,055,000
Annual Investment Cost $7,307,950
Annual Cost of Water $1,221,150
Total OMRR&R Annual Costs $2,414,150
Total Annual Costs $9,722,100
Environmental Restoration Projects in Arizona: 54 June 2005
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Tres Rios Demonstration Wetland

91st WWTP Outfall into Salt River

Tres Rios Demonstration Wetland

Wildlife at Tres Rios Demonstration Wetland
Pictures - (http://phoenix.gov/TRESRIOS/photogalmenu.html)
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Riparian Restoration Efforts

in the Santa Cruz River Basin
Description of the projects, analysis of the stakeholder issues
and cooperation

Julie Fabre - Claire Cayla
March 2009

Water Resources Research Center, University of Arizona



ED PASTOR KINO ENVIRONMENTAL RESTORATION
PROJECT (KERP)

Multi purpose flood control facility with riparian enhancement

tiom Semga s, e Location and Size:
- \Z Hematmrant | Within an urban area of Tucson north of Ajo Way and west
Bl o et of Country Club Road, along the Tucson Diversion Channel.
S \i\z-’_ Bl M A ik This project includes:
] | By - S Wit . .

n__ N S Susetuster nets - 28 acres of riparian and open water

Soa X ___,_,u-i-?_i - 21 acres of grassland, mesquite bosque
My

Pt .
= - a 120 acre area with marsh.

Eigwraraganes £ Sponsors:
s s - Pima County Regional Flood Control District
. . (PCRECD)
L 8 o - United States Army Corps of Engineers (USACE)

A A e . - Pima County

Pima County Wastewater Management

farin Te Bexh
Santa Crug Basin Projects

History:

The Tucson (Ajo) Detention Basin was constructed in 1966 along with the Tucson Diversion
Channel by the USACE. The basin was built as a flood control element, which intercepted
and reduced peak flows from the Tucson Arroyo and Railroad Wash drainage areas. The basin
had a flat earthen bottom and levee with scrub trees and grasses along the edges. In 1981, the
USACE and Pima County developed a master plan for the diversion channel called The
Tucson Diversion Channel Recreation Development Program. The plan called for improving
the recreational opportunities on the land. With the exception of the construction on Sam Lena
Park in 1986, little progress was made on the master plan between 1981 and 1995.

In 1999, the United States Congress authorized construction of the Ajo Detention Basin
Environmental Restoration Project, to develop watercourses, marshes and riparian habitat
under section 1135 of the Water Resource development Act.

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

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

- create native ecosystems (representing Arizona’s southwest riparian environment)

- detain and store urban storm water and reclaimed water to reduce groundwater use

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

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

Early 1997: The Corps initiated a Preliminary Restoration Plan (PRP) to determine the
feasibility of modifying the basin features for restoration of riparian habitat.

April 1998: An Ecosystem Restoration Report (ERR) was approved.

June 1998: Plans and Specifications were initiated.

1999: The United States Congress authorized construction of the Ajo Detention Basin
Environmental restoration project under section 1135 of the Water Resource Development
Act.

July 2000: Construction was awarded.

2002: Modifications were completed.

Current Phase and Future Plans:
Operation and maintenance, construction was complete in 2002.

Recommended or Implemented Plan:

The new KERP facility covers 125 acres, with a 50-foot deep lake covering 7 acres, 20 acres
of water courses and hills. Areas have been planted with native species to create marsh
habitats, mesquite bosques, grasslands and open water environment that will support wildlife
and bird habitat.

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

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

Monitoring/Management:
Pima County is responsible for the operation and maintenance of the site.
The site is managed to achieve a series of objectives including:

- 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 Game and Fish is monitoring the
establishment of a Burrowing Owl population.

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

- Project Modification for Improvement of the Environment Total cost of this project was
approximately $12 million (planning, design and construction costs). The two funding
participants were USACE, who contributed a $5 million federal share, and Pima County.
The local share match included $5 million in 1997 Sewer System Revenue Bonds and
$1,282,459 in other funds from the wastewater Management Department and the
PCRFCD.

- Total construction award cost: approximately $8,215,444.

- Operation and maintenance cost: $280,000 in FY 06-07, including approximately
$180,000 in personnel costs.
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- Water cost is estimated to be $265,000 a year.

Land Ownership:
The Basin is owned by Pima County.
A small parcel adjacent is owned by Pima County Regional Flood Control District.

Water:

From February 2003 to March 2004 the complex used 88,406,718 gallons of reclaimed water.
During the same time, KERP harvested 28,313,282 gallons of storm water. With 1.35 inches
of rain in February 2005, approximately 18,246,424 gallons of water were harvested. The
entire complex was irrigated with that water until the end of May.

Total water demand is estimated to be 574 acre-feet per year.

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

The water is stored and circulated through the basin and then is moved into the irrigation
ponds to be used to irrigate the basin’s re-established vegetation, Kino Hospital grounds and
the Kino Sports Complex ballpark and practice fields; approximately 84.5 acres are irrigated
with water from KERP.

Harvested storm water provides a low cost alternative to purchasing and using groundwater or
reclaimed water as well as the beneficial use of storm water that would otherwise have
evaporated or infiltrated into the original Ajo Detention Basin.

During the dry seasons, the harvested water is used until it is gone. The habitat is kept alive
with the use of reclaimed water, purchased from Tucson Water, until more water can be
harvested.

Due to intergovernmental agreements between Pima County and the City of Tucson, the less
costly operating rates apply to the effluent that is delivered through Tucson Water’s reclaimed
lines but treated by Pima County.

Strom water harvesting combined with reduced reclaimed 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 elementary school, where students created a
model to present to the community. Audubon has provided outreach, as has Pima County
Natural Resources, Parks, and Recreation.

Public access to the site is limited; however, teachers are allowed to take classes into the
riparian areas. The site is also being used by Tucson Audubon for Saturday morning bird
walks, and a jogging trail that goes around the basin is open to the public.

Lessons Learned/Challenges:
One challenge of this project was working through the regulatory issues surrounding the
commingling of reclaimed water with storm water. At the present time changes in regulatory
approaches to this issue continue. In addition the use of a “Waters of the U.S.” posed
challenging regulatory hurdles.

Several permits were required for activity within the basin, including:
. Arizona Pollutant Discharge Elimination System (AZPDES) permit (including a
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Management Plan as well as current testing requirements)
. An Arizona Aquifer Protection Permit (APP) (including an Emergency Response Plan
that necessitated training of personnel within several city and county agencies)

. A 401/404 permit for upkeep and reconstruction of the basin after flood events

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

. A Pima County Industrial Wastewater Permit for any wet well sediment disposed of

within the wastewater conveyance system

. Arizona Water Rights appropriation (for storm water harvesting and use)

. Fifra and TSCA regulations on the application of pesticides within “a Waters of the
u.S.”

. Meeting the retention of FEMA 100-year flood events.

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

Vandalism of irrigation devices and of the Burrowing Owl nests has also been a problem in
this urban environment.

Drivers:
Create native ecosystems, harvest urban storm water and control flooding.

Sources:
http://rfcd.pima.gov/projects/kerp/

Contact:
Lawrence Robison (PCRFCD)
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EL RIO ANTIGUO

Multi-purpose flood control facility with riparian enhancement

Location and Size :
On the Rillito River, Pima County, Craycroft Road

\\ /f/'f,'//-; 1--""#-“4"' downstream to Campbell Avenue. The study area for the

]

ario B8 U S o wewes | project is 1,066 acres of land and 4.8 mile of the Rillito
o \-{L—_ S Wetlanch River. The project area will actually cover 284 acres of the

7\‘1—-—.‘_‘1%' study area.
T N Primary Sponsor(s):
- Pima County Regional Flood Control District

4 A (PCRFCD)
- United States Army Corps of Engineers (USACE).

Eapesanuy Bancn 3

A History:

11 R B In the past, the Rillito River flowed perennially, meandering
I O Tn and supporting dense vegetation of cottonwood, willows,
mesquite bosques, numerous beaver dams, and wetlands.
Flows supported agriculture along the river. With growing agriculture in the 1930’s, Finger
Rock Wash was cut off from the Rillito River, and riparian vegetation was removed.
Urbanization, along with agriculture, increased and contributed to a loss in surface water flow

and lowering of the water table. Today much of the riparian habitat is degraded.

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

Phases:

September 2001: Reconnaissance Report completed

October 2003 and May 2004: Draft Feasibility Report Study published
November 2003: Draft EIS

Current Phase:
The project has been shelved for now.

Recommended or Implemented Plan:

A set of terraces would be constructed in the area known as the “Bend”. Cottonwood, willow,
mesquite, shrub and grasses would be planted in the channel, tributary mouths, and in
rainwater harvesting basins along the tributaries.

Soil cement will be used to stabilize the stream bank with a culvert and pipeline from
upstream to allow water to flow behind the soil cement during severe storm water events
(larger then 2 year events).
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The plan also includes a high and low-flow channel created to support a mesquite community
and connect the Finger Rock Wash to the Rillito River.

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

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

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

Monitoring/Maintenance:
Project is still in the planning phase. No monitoring or maintenance plan exists at the present
time.

Funding and Cost:
The project is funded and authorized through USACE’s General Investigation, Ecosystem
Restoration. Total First Costs are $66,657,000.

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

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

Irrigation for the establishment and maintenance of new vegetation is provided by effluent,
rainwater harvesting, and surface water diversions from tributaries of the Rio Antiguo.

Public Outreach:

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

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

Lessons Learned/Challenges:
Project is in early stages, none at this time.

Drivers:
Habitat restoration, returning an area to its pre-World War II beauty.

Sources:
http://rfcd.pima.gov/projects/rillitoalvernon/

Contact:
Frank Postillion, Chief Hydrologist, Water Resources Division, Pima County Regional Flood
Control District.
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RILLITO RIVER RIPARIAN AREA (SWAN WETLANDS)

Multi purpose flood control facility with riparian enhancement

rriFi Location and Size:

i This project encompasses 60.7 acres and 1.5 mile of the

warnitaeey Rillito River, with a total of 36 acres of planting.

(T T e—— The site is located on the south Bank of Rillito River,
= S <= between Craycroft Road (at the confluence of Tanque

R e 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, the Rillito River flowed perennially,
meandering and supporting dense vegetation of
cottonwood, willows, mesquite bosques, numerous beaver dams, and wetlands. Flows
supported agriculture along the river.

With growing agriculture in the 1930’s, Finger Rock Wash was cut off from the Rillito River
and riparian vegetation was removed. Urbanization also increased and contributed to a loss in
surface water flow and a decrease in the water table.

Today much of the riparian habitat is degraded due to reduced water supply.

SariLn P By
Santa Crnugz Baiin Projects

Planning Objectives:
- Restore riparian vegetative communities within the river corridor to a more natural state
- Increase the acreage of functional seasonal wetland habitat within the study area
- Minimize the potential for sediment and organic matter accumulation in restored areas
- Increase recreation and environmental education opportunities within the study area.

Phases:

June 1999: The preliminary Restoration Plan was approved.

November 2003: Environmental Restoration Report and Environmental Assessment
(ERR/EA) were completed

February 15, 2005: A contract between the USACE and Pima County was signed

September to December, 2006: Construction in Area 1 and design of the second phase, Areas
2 and 3 (by USACE)

May, 2007 to January, 2008: Construction of the second phase with Area 3

December, 2007 to April, 2008: Construction in Area 2

Current Phase and Future Plans:

October 17, 2008: The Pima County Regional Flood Control District held a dedication
ceremony for the Rillito River/Swan Wetlands Ecosystem Restoration Project.

Currently the site is in the one year warranty period, during which the contractor is still
responsible for monitoring and maintenance.

Recommended or Implemented Plan:
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The project plan consisted of land recontouring to enhance passive water harvesting and
planting of native vegetation. Passive water harvesting is expected to occur during storm
events in small, created basins and along drainage channels. A mix of plant species, grading
from mesoriparian (i.e. Mesquite type) to upland species (i.e. Mesquite/Palo Verde type) was
planted. After planting, each area was hydroseeded with a seed mix of local native plants.
Supplemental irrigation with reclaimed water was provided to vegetation during the
establishment period (five years).
For planning purposes, the project area was divided into four areas.

- Area 1: small water harvesting basins were created, near Craycroft Road north of the
Hill Farm subdivision. Non-native plants and some invasive plants were removed to allow
planted native species to become established. The entire area was hydroseeded with a native
seed mix. Restoration of plant species is expected to increase habitat value. During
construction, a biologist was on site to direct construction equipment so as to avoid damaging
existing vegetation.

- Area 2: a small basin adjacent to Alamo Wash, minor surface recontouring of the
basin will result in small water harvesting basins. Native vegetation was planted in the basin
and irrigation with reclaimed water will be provided during the establishment period. The area
was hydroseeded with a native seed mix after planting was completed.

- Area 3: at the north end of Columbus Boulevard, cement lining in the existing
drainage channels was removed and the channels were recontoured to create a more sinuous
alignment. This is expected to decrease the water velocity, which will allow more time for the
water to move into the banks increasing soil water available to vegetation. The channel bank
slopes were flattened and native vegetation was planted along the newly constructed channels.
The channels were designed to convey the same amount of water as before construction. In
the area away from the channels, small water harvesting basins were created to capture rain
water and native vegetation will be planted. The area was hydroseeded with a native seed mix
after planting was completed. Irrigation with reclaimed water will be provided during the
establishment period. The Work Plan and drawings of the new channel alignments can be
found under the subheading Reports and Brochures on the web page.

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

Monitoring/Management:
The PCRFCD will take over monitoring and management activities when the warranty period
ends.

Funding and Cost:

The project was funded and authorized through Section 1135 of WRDA - Modification of
existing USACE projects for Ecosystem Restoration.

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

- Project cost amounted to a little over $4 million. This type of ecosystem restoration
project utilizes a cost sharing of local sponsor (Pima County) 25% and U.S. Army Corps of
Engineers 75%. Pima County expects to pay for their portion of the costs through Flood
Control District Tax Levy receipts.

- Under the recommended plan, the project requires 349 acre-feet of water per year, at
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approximately $230 per acre-foot the total cost of water will be approximately $81,000 per
year. The volume of water needed may have been overestimated.

Land Ownership:
Pima County

Water:

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

- Water will also come from harvesting storm water runoff from Alamo Wash and other
local tributaries.
Total annual water use for the project was estimated at 349 acre-feet. This use seems to have
been overestimated, this year the project site used 35 acre-feet, with a good rainfall. The
current estimate is approximately 100 acre-feet/year.

Public Qutreach:

Jan 6, 2000: a public workshop.

March 21, 2003 - April 21, 2003: the Draft of ERR/EA was released for public comment.
April 17, 2003 and May 2004: PCRFCD held two open houses.

Lessons Learned/Challenges:
None at this time.

Drivers:
Habitat restoration, there are no public use elements in this plan.

Sources:

2003 U.S. Army Corps of Engineers Rillito River draft feasibility study, restoration report and
environmental assessment

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

Contact:
Andrew Wigg (PCRFCD)
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PASEO DE LAS IGLESIAS

Feasibility studies along the Santa Cruz River for urban riparian restoration

rrinigy V. T Location and size:
\\‘_-:‘ Z el Santa Cruz River and West Branch, within the City of
1, g — Tucson, from West Congress Street upstream to the San

Trea R " o
posgale N L Xavier District. “Paseo de las Iglesias” means the “Path of
Jem. . N
A Jummates watany the Churches”. The referenced churches include Kino’s San

" fy? EaPasor Xavier Mission, and Mission San Augustin del Tucson. The

project encompasses 5,005 acres in area and 7.5 miles of the

i | - river.
B iAo 1y :.
— Primary Sponsor(s):
1 4 - Pima County Flood Control District (PCRFCD)
—t - U.S. Army Corps of Engineers (USACE)
..e:... e - - City of Tucson

Cands Crud Bssin Projects

History:

Prior to degradation, the Santa Cruz River flowed year
round past San Xavier del Bac to downtown Tucson, ten miles north. At that time, the Santa
Cruz River was a shallow stream with a wide flood plain containing cottonwoods, willows,
and mesquite bosques.

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

Critical riparian and cienega habitats have been lost in the region due to water resource
changes in Pima County. Congress authorized the US Army Corps of Engineers (USACE) to
evaluate environmental restoration potentials along the Santa Cruz River, from the north
boundary of the Tohono O’Odham Nation, north to Sanders Road, in Marana.

The USACE has divided this evaluation of the river into three separate feasibility studies:
Tres Rios del Norte, Paseo de las Iglesias, El Rio Medio.

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

Phases:

2001: The Feasibility Study process began with a 2-day public meeting

July 2005: Final Feasibility Report (evaluating: ecosystem restoration/ flood control
improvements/ river park trail development along a 7-mile 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 Senate as part of the Water Resources
Development Act, enabling future federal fund appropriations for design and construction of
the project.

At the numerous meetings, citizens and experts have provided ideas regarding desired plant
communities, visions of what the river banks could look like, options for irrigation and water
harvesting, and recreation needs. These ideas were combined in various ways to form
“alternatives”. The alternatives were screened based on environmental and cost-benefit
analysis, and the Corps suggested several “best buys” alternatives.

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

Recommended or Implemented Plan:

- The Recommended Plan includes 1,100 acres of mesquite bosques on river terraces and
floodplain, bordered by palo verde woodland and desert shrubs on both banks.

- A land re-contouring to enhance passive water harvesting.

- Supplemental irrigation will be provided to support establishment and as needed to maintain
healthy plant communities. Irrigation is planned for mesquite and riparian shrub on terraces
above the low flow channel and in the historic floodplain.

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

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

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

Implementation of the plan is supported by : the U.S. Fish and Wildlife Service, Arizona
Game and Fish Department, Center for Biological Diversity, Santa Cruz River Alliance,
Tucson Herpetological Society, and others.

Monitoring/Maintenance:

The local sponsors are responsible for monitoring and maintenance, which will consist of
periodic channel clearance, control of invasive plant species, pumps and irrigation
maintenance, and periodic replanting of habitat areas damaged by flood.

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

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

Total operation and maintenance costs excluding water: $807,046.

The Federal share of the recommended plan is $59,666,768 (65%) and the local cost share is
$32,391,778 (35%). Of the $32 million non-federal share, $26 million is accounted for by the
sponsor’s land contributions, leaving $6 million as the local sponsor's cash commitment.

37



Existing local funds include $14 million in dedicated 2004 bonds.

Recreation elements are a 50/50 cost share.

100 percent of the costs of providing water will be paid by the non-Federal sponsor (Pima
County). These costs are currently estimated at $1,099,175 annually based on the use of
reclaimed water from Tucson Water.

Land Ownership:
City of Tucson, Pima County, State of Arizona and various private owners.

Water:

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

At this time no water source has been determined for the project.

The annual water budget for the tentatively recommended plan is estimated at 1,925 acre-feet
per year. As the local sponsor, Pima County is responsible for providing the irrigation water.
As part of the cost analysis, the Corp’s used a known water source with a known cost. They
used the current market rate for reclaimed water from Tucson Water. Pima County is in no
way obligated to use this particular water source. In fact, there are significantly less costly
irrigation water sources including storm water harvesting, use of other secondary or tertiary
effluent, leasing other water, or the use of groundwater, although that is not a preferred
source.

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

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

Public Outreach:

There have been a series of workshops and public meetings to solicit input regarding
restoration measures and desired outputs, plus numerous stakeholders meeting to gather
technical information and determine planning constraints.

April 2001: Notice of Intent.

March 30 and 31, 2001: Public Scoping Meetings.

April 1, 2001: tour of site.

March 21, 2002 and April 9, 2003: two smaller workshops were held.

January 22. 2004: open house by PCRFCD.

October 26, 2004: public meeting to present the feasibility study results and recommended
plan overview.

Because of the public interest shown during the initial meeting, further meetings were
scheduled to establish a process for development of public involvement in planning for
restoration of the Santa Cruz River in the study area. Public concerns included loss of habitat
& wildlife, water issues, invasive plants, stream bank erosion, other destructive influences,
and inclusion of recreation elements in the final plan.
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Lessons Learned/ Challenges:
Project is in early stages, none noted at this time.

Drivers:
Reversing the perception of the Santa Cruz River as a dumping ground, restoring both the
cultural and ecological heritage of the area.

Sources:

- 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/outreach.htm

Contact:
Jennifer Becker, Principal Hydrologist, Pima County Regional Flood Control District
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TRES RIOS DEL NORTE

Feasibility studies along the Santa Cruz River for urban riparian restoration

Location and size :

Santa Cruz River, within the City of Tucson, from Prince

Road (South) to Sanders Road (North), West Moore Road,
ameammnsa | and West Avra Valley Road.
‘*"*"*""*j'ﬂ* The project encompasses approximately 3,000 acres of land

\ : and 19 miles of the river.
/ “ | Primary Sponsor(s):
- Pima County Regional Flood Control District
(PCRFCD)

- U.S. Army Corps of Engineers (USACE)

\ 1 - City of Tucson

3 - - Town of Marana
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History:

Prior to degradation, the Santa Cruz River flowed year
round past San Xavier del Bac to downtown Tucson, ten
miles north. At that time, the Santa Cruz River was a shallow stream with a wide flood plain
containing cottonwoods, willows, and mesquite bosques.

Santa Cruz Basin Progects

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

Critical riparian and cienega habitats have been lost in the region due to water resource
changes in Pima County. Congress authorized the US Army Corps of Engineers (USACE) to
evaluate environmental restoration potentials along the Santa Cruz River, from the north
boundary of the Tohono O’Odham Nation, north to Sanders Road, in Marana. The USACE
has divided this evaluation of the river into three separate 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 organic matter accumulation in restored
wetlands
Recharging and recovering municipal groundwater supplies that also will facilitate
vegetation restoration
Flood damage reduction
Recreation and protection of cultural resources

Phases:
February-December 2000: Reconnaissance Report (Sec 6 of Flood Control Act of 1938)
An array of alternatives describing different levels of restoration was prepared and evaluated
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by the local jurisdictions. Several of these alternatives were being reformulated to better
conform to current conditions and economic realities.

January 2004: Feasibility F4A Milestone (AFB)

Summer 2006: Draft feasibility report. Once the reformulation of alternatives was completed,
they were passed through a series of screenings, including a cost-benefit analysis, which
resulted in a final array of “best buy” alternatives. These best buy alternatives, along with the
detailed technical analyses of how everything was evaluated and the recommended plan is
presented in the Draft Feasibility Report and its companion Draft Environmental Impact
Statement.

The TRDN planning process and timeframe are determined by the requirements of the
National Environmental Policy Act (NEPA), the Water Resources Development Act
(WRDA).

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

Recommended or Implemented Plan:

The Recommended Plan will likely be a combination of enhancements that provide for
ecosystem restoration, water supply (recharge and recovery), and recreation.

Restoration goals are to improve mesquite, cottonwood-willow, and emergent wetland
habitats to a condition supportive of wildlife, and for the benefit of residents and visitors to
the area.

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

Monitoring/Maintenance:

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 acre with control of invasive species costing an
additional $60 per acre.

Land ownership:
City of Tucson, State of Arizona, Pima County, Town of Marana, and private.

Funding and Cost:

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

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

The annual cost of water is estimated to be $13,209,560.

Water:
The tentative plan includes piped delivery of tertiary reclaimed water and in-channel effluent
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flows from the Roger and Ina Road Wastewater Treatment Plants. These flows of
approximately 44,000 acre-feet per year would be used to sustain vegetated areas. Site work
would include micro-grading for individual tree basins, flood irrigation, bubblers, drip
irrigation, and implementation of micro- and macro-scale storm water-harvesting features.
The revegetated area will include over 3,000 acres of watered and storm water-nourished
habitat.

Public Outreach:

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

2001: One public meeting to determine the extent and type of work to be done.

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

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

Planned for 2009: The Corps is also working on preparing a “Community Report” which will
be a more user-friendly document for the public, with sufficient discussion of the alternatives
and planning process to better explain how values for water use and costs were determined.
The report will also highlight groundwater recharge benefits associated with the project so
that the water use is put in correct context.

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

Challenges/Lessons Learned:
Project is in initial stages, none at this time.

Drivers:
Provide mitigation for lost riparian habitat.

Sources:

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

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

- Feasibility Studies Along the Santa Cruz River, January 2006 (pdf)

Contact:
- Jennifer Becker, Principal Hydrologist, Pima County Regional Flood Control District
- Ann Audrey, Office of Conservation and Sustainable Development, City of Tucson

43



J

kL = -

-:«.'h:ﬂ_ S HT

|

A TUCNON MOUNTAIN PANK
Ad i w
8, "". i
- a l! W Bore D 'E'“?-“',i-ﬁ-«'r_pm"'!?s S whgeeug
Feasibility Studies Along|  comainm
the Santa Cruz River HD
January 2006 ; g
i : i L gl 1 i
'LF!:- “I_ -
.ﬁ‘?—p o LT N Hﬁﬁﬁﬁ#ﬁ‘g]j]‘m

M NATION

44



ESPERANZA RANCH

Effluent flow and riparian enhancement

. . S Location and Size:
\/ menarignrem | Situated in northern Santa Cruz County, between Amado
: .,' 'Aﬁ By W and Tubac off the I-19 at Agua Linda Road, the project
;L;T.\ A i e A encompasses 300 acres of land and both sides of .the Santa
] S B—— Cruz River for 1 mile, and the land of the west side of the
— % A Coep channel for another mile, 2 mile of the Chivas wash and a
: / ety 10-acre pond area.
W g J N P e b Fid
[w“w ;' ' Sponsors:
s - Tucson Audubon Society (TAS)
- Devon Energy Corporation
% 1 - partnership with the Sonoran Institute to get an EPA
2 Ser grant
- I"- — e
¥ fumrs Fa Banch
SanEn Crer Bl Progects
History:

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

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

US Representative Raul Grijalva applauded this innovative agreement saying "This type of
partnership, where the private sector voluntarily bears the burden of conservation, is what will
be necessary to achieve conservation goals in the next four years. | applaud the parties to this
agreement for their leadership and foresight in this area."

The Esperanza Ranch Conservation Easement project is one of many environmental
enhancement efforts Devon has undertaken. "We recognize this as a property with
tremendous environmental potential. It’s one of several non-producing properties Devon
possesses that could benefit wildlife," said David Templet, manager of Devon’s
Environmental Health and Safety Department. "We are grateful for the Tucson Audubon
Society’s willingness to team up with us to see this project through...Tucson Audubon’s
commitment and dedication will fulfill Devon’s primary objective, the preservation of this
important wildlife habitat," Templet said.

The program has gained notice in several ways, most recently helping Tucson Audubon be a
finalist for an Achievement Award from the Community Foundation for Southern Arizona.
Ann Phillips accepted a plaque and a cash award on behalf of Tucson Audubon in recognition

b n

of having been a finalist in the foundation’s "innovation" category.

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

A pond in the restoration area was created by sand and gravel removal during construction of
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Interstate 19 and has cottonwood and willow already growing on its banks.

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

Phases:

December 2004: beginning of the project, planning stage.

Spring of 2006: Restoration began, once the ungulate proof fencing was completed.

The project was scheduled to be completed in 2008, but the strategy was changed due to high
plant mortality and high competition with non-native species.

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

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

The joint transaction comprises 800 acres about 40 miles south of Tucson. About 500 acres
will be developed as a low-density residential area bordering the 300-acre wildlife easement.

Recommended or Implemented Plan:

- The global plan for the site is to have a cottonwood and willow area along the river, a
mesquite bosque-type area (xeroriparian species) higher up, and native grassland farther up
along the west of the site. A mesquite forest should run along Chivas Wash.

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

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

- Non-native species are removed and suppressed by cutting and applying herbicides.

- Erosion around the pond perimeter and east end of Chivas Wash will be addressed
through a combination of water harvesting and planting up gradient of erosion, and soil
stabilization at the erosion points.

- Establishing both a plan for long-term stewardship and an endowment with

contributions from the property owner and Tucson Audubon Society to fund long-term
management of the site.
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Monitoring/Management:

- Observing : seedling survivorship, wildlife and avian use (bird watching 9 times/year )

- Photo monitoring is used to document conditions before, during, and after restoration
efforts.

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

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

- A conservation easement has been established on the property to protect the riparian
area from development and encroachment in perpetuity.

Funding and Cost:
- $135,000 from Devon Energy Corporation (to establish an endowment for long-term

stewardship, not for restoration work), in addition to the land

$279,411 from AWPF

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

$151,270 matching and in-kind contributions from the Tucson Audubon Society

$60 000 grant from Environmental Protection Agency (EPA) through the Sonoran
Institute

Land Ownership:

Devon Energy Corporation, an Oklahoma City-based oil and natural gas producer, acquired
the property through its acquisition of PennzEnergy Co. in 1999. At the time of the grant
application, Devon Energy owned the Esperanza Ranch.

The 800-acre Esperanza Ranch property, including the 300-acre conservation easement
portion, is now owned by Mr. James Olson of Green Valley, Arizona.

Water:

- The project takes advantage of intermittent effluent flows coming from the Nogales
International Wastewater Treatment Plant. There is no contract or agreement in place which
secures these flows and guarantees that they will continue to be delivered. The project is
designed to be resilient and dynamic so that if the effluent flows are removed from the
ecosystem, the vegetation will shift to more meso-riparian species but will survive with
altered characteristics.

- No water will be pumped from groundwater wells nor diverted from surface water
supplies at the Esperanza Ranch site to use in restoration activities due to an agreement
entered into by previous owners that restricts pumping here (the FICO Agreement).

Public Outreach:

Esperanza Ranch is an area of sensitive habitat and its access is governed by a conservation
easement agreement between Tucson Audubon and the landowner. Access to the conservation
easement is strictly controlled and requires escort by a Tucson Audubon staff member.
However there are opportunities to join Tucson Audubon staff members on birding trips, site
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tours and volunteer work days. Public involvement also includes public lectures and
community participation off-site.

Lessons Learned/Challenges:

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

A new strategy has been implemented, working on small, intensive areas, one area at a time.
The main obstacles to completing restoration work were the lack of funding and competition
with non-native species.

Drivers:
Increase and restore habitat, then protect the area in perpetuity.

Sources:
www.tucsonaudubon.org/restoration/espintro.htm
http://www.tucsonaz.gov/ocsd/community/nature/OCSD%20CommOppsNatureFood?2.

Contact:
Kendal Kroesen (TAS)
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SWEETWATER WETLANDS

Wastewater treatment and effluent recharge with riparian enhancement

Location and Size
Z“""""“‘“ The project encompasses 109 acres with 17.3 acres of
; constructed wetlands in Tucson, east of the Santa Cruz
""“"‘*\ ' omcawgmmd | River.

T MLy
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Regn ] .
gl N - City of Tucson
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TR < Y { History:

s In November 1993, the Arizona Department of
| Environmental Quality (ADEQ) issued the City of Tucson a
N M letter of warning citing 24 violations of state drinking water
- - i laws and rules. ADEQ then filed suit in May 1994 and
W R Tucson, which did not admit to any wrongdoing, settled in
Santa Crug Basin Projects July 1994. As part of the settlement, Tucson agreed to pay
between $300,000 and $400,000 to create a wetland utilizing
backwash water used to clean filters at the Tucson Reclaimed Water Treatment Plant.
Construction began on the Sweetwater Wetlands in June 1996 and the facility was opened to
the public two years later in March 1998.

3

Planning Objectives:

The consent agreement signed with ADEQ required 3 principal actions:
- Address the backwash issue
- Create wildlife habitat
- Provide public education.

Phases:

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

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

1997-today: Full-Scale phase

The wetlands were completed and opened to the public in March 1998.

Current Phase and Future Plans:

Monitoring and maintenance. Recently, work was done for mosquito control.

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

Recommended or Implemented Plan:

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

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

Monitoring/Management:

The principal focus of monitoring and management of Sweetwater Wetlands revolves around
containment and control of the mosquito population. Mosquito management is conducted
through the application of larvacide to the vegetated areas on a weekly basis for about 36
weeks per year. The larvacide used is rotated periodically to prevent the mosquitoes from
developing a resistance. Adulticide is used only when the number of mosquitoes rises above a
certain threshold. Mosquito counts are conducted regularly.

Vegetation management at the wetlands consists of controlling bulrush and cattail
overgrowth. After a few seasons, both species will die out, causing a dense thatch to form in
the wetland ponds which affects the wetland’s ability to filter water. To remove the thatches
of bulrush and cattail, Tucson Water has instituted a controlled burn program with a strategy
of burning a third of the wetlands every third year. This strategy retains a balance between
providing habitat for migratory birds and the maintenance of the system.

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

Funding and Cost:

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

- Annual maintenance cost for the wetlands is $72,000.

Water:

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

The adjoining recharge facility recharged about 57,000 acre-feet between October 1986 and
May 2005. The recharge rate is approximately 1.5 feet/day. 8-10 percent is water from the
wetlands. The remaining water used for recharge is secondary treated effluent.

Public OQutreach:

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

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

Lessons Learned/Challenges:
- Removal of the overgrown cattail and bulrush:
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The maintenance team first tried to remove the vegetation using mechanical means. This
process was problematic, however, because in order to get the equipment into the areas that
needed to be thinned, the wetland area had to be completely dried out. Once the machines
were in the area and had removed the vegetation, it was then necessary to remove and dispose
of the material. Tucson Water found that it was much more efficient to burn about one-third
of the wetlands each year to control overgrowth. Burning the vegetation eliminates the need
for drying the ponds as well as hauling away debris. These burns do not require a permit from
the Arizona Department of Environmental Quality and are used as wildland fire training for
the Tucson Fire Department.

- Mosquito control:

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

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

- Designing the ponds so that some of the pools can be drained while leaving others full has
proved to be a valuable element of the design. For example, during an outbreak of avian
botulism, operation crews contained the epidemic by draining the ponds in the areas most
affected by the disease. At the same time, other ponds remained full in adjacent areas
providing undisrupted habitat.

Drivers:

Multiple use wetland-treatment facility, research, public education, and passive recreation.
Initial funding and minimum project requirements for a wetlands project were established
through a settlement between the City of Tucson and the Arizona Department of
Environmental Quality over alleged drinking water quality violations.

Sources:
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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SAN XAVIER INDIAN RESERVATION RIPARIAN
RESTORATION

Habitat restoration

Location and Size:

- Site 1: 12.5 acres, located on the west side of the Santa
Cruz River, approximately 0.57 miles southeast of the
intersection of San Xavier Road and the 1-19 bridge in Pima
County.

- Site 2: 5 acres, located 1.5 miles upstream from site one.

Sponsors:
- San Xavier District community

- Arizona Water Protection Fund (AWPF)
- Natural Resource Conservation Service (NRCS)
\ Y - Bureau of Reclamation (BOR)
I M - Sonoran Joint Venture
- S - U.S. Fish and Wildlife Service (USFWS)

st b Banahy
Santa Crur Bazin Pro@cis

History:

At the turn of the century, the Santa Cruz River flowed perennially through the restoration
area, making it unique amongst the restoration projects studied on the Santa Cruz.

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

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

In an effort to address growth and environmental concerns in their region, the San Xavier
Reservation community adopted a Vision document in 1990 and Land Use Plan in 1992 that
developed a long-term plan for riparian restoration on the reservation.

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

Planning Objectives:

The overall objectives for riparian restoration on the San Xavier Reservation are:

Develop an ecosystem approach to resource management for the Reservation and
surrounding regions

Conduct a feasibility study on riparian restoration possibilities on the Reservation
Enhance and restore riparian vegetation along two arroyos on the Reservation

Establish a grazing management plan to enhance and restore riparian vegetation

Restoration of the first site began with the process of selecting eligible sites. Objectives for
the site selection process included: evaluate and compare the current ecological conditions of
the five proposed sites; discuss the ecological changes that had occurred at the sites in recent
years and the reasons for these changes; propose a preliminary plan to restore or at lease
improve ecological conditions for each of the five sites; develop a budget for each of the
proposed restoration plans; and provide a ranking of the five sites proposed for restoration
activities.
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Objectives for the restoration itself were:
- site 1:
- Develop a resource management guide that identifies specific appropriate
riparian restoration strategies and implement the selected strategies.
- site 2:
- Re-establish a mesquite bosque plant community;
- Establish a biologically significant area where tribal members can actively
participate in the restoration and management of a desert riparian system;
- Improve understanding of what restoration strategies can be most effective in
bringing back bottomland habitat throughout the Santa Cruz River reach within
the San Xavier District.

Phases:

Restoration of site 1, the Wa:k Hikdaii site, was conduced in four phases:

Spring 1999-Winter 2000: technical and community assessment and site selection between
five potential bottomland restoration sites

Winter 2000-Summer 2002: pre-implementation phase

Summer 2002-Spring 2003: project implementation phase

The final phase is monitoring and maintenance (ongoing)

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

Current Phase and Future Plans:

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

Site 2: Restoration is underway.

Recommended or Implemented Plan:

Five sites were reviewed and ranked according to nine ecological and three non-ecological
parameters on a scale of 1 to 3 (three highest) with the parameter of meets restoration
objective receiving twice as much weight as any other parameter. Examples of other
parameters include: depth of saturated soils, livestock impacts, undesirable vegetation,
restoration potential, distance to Central Arizona Project (CAP) line, community access, and
budget.

Site 1:
- Pre-implementation phase :

o Selection of the site

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

o Sponsors installed 2,900 feet of cattle exclusion fence, as well as a rock
revetment approximately 938 feet long along the eastern edge of the project
site for bank stabilization.

o Construction of a pipeline link from the main CAP pipeline to the project. The
original plan was for a six inch diameter pipe; however in the spring of 2002,
the San Xavier Cooperative Farm approached the AWPF about using the
project pipe to convey water to their fields as well. They offered funding and
technical assistance from the Bureau of Reclamation in return for increasing
the size of the pipeline to make this possible.
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- Implementation phase

©)

Site 2:

Removal of undesirable plants (focusing predominantly on the non native
tamarisk and tumbleweed)

Delineation of the areas to be revegetated according to riparian, mesquite
bosque, and wetland zones

Installation of irrigation systems

Construction of the wetland and revegetation.

- Site preparation : Removal or treatment with herbicide of non-native, invasive
vegetation, as well as cutting a small trench along the center portion of the floodplain
for irrigation water and plant sites for riparian species

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

- Planting the vegetation: revegetation is divided into two zones for design purposes:
terrace surfaces and floodplain surfaces. Terrace surfaces will be planted with mesic
species such as mesquite, netleaf hackberry, and desert willow, which are plants that
can survive in drier environments where depth to saturated soils can be considerable.
Floodplain surfaces will be planted with riparian plants that are capable of
withstanding frequent high flow events.

Monitoring/Management:
According to the AWPF agreement for both sites, grantee shall:

- develop monitoring and project site maintenance plans

- monitor the operation of the irrigation system for as long as it is in use

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

Funding and Cost:

Site 1:

Funded by AWPF, NRCS, BOR, and the San Xavier District.
- The total cost of the site selection phase was $184, 260.
- Restoration of site 1 cost $413,432.

Site 2:

- $32,688 from AWPF and
- $37,555 matching funds which came from the San Xavier District Community, the U.S. Fish
and Wildlife Service, and Sonoran Joint Venture.

Land Ownership:

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

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

Water:

Supplemental water for the project is provided by a diversion of CAP water. The CAP
diversion is part of the Southern Arizona Water Right Settlement Act of 1983. The water
flows through a created stream and wetland area, nourishing the riparian species and seeping
into the aquifer.

The primary use of supplemental water is to recharge a perched aquifer under the site.
Exploratory drilling during the feasibility phase showed that the perched aquifer was about 47
feet below the surface and extended to the area under both project sites. It is believed that
recharge from the stream and wetland areas will create a mound within several years of
implementation. It is feasible that this mound will eventually reach sufficient size to support
the riparian plant community with scaled-back irrigation.

Under the agreement with the AWPF, supplemental irrigation and maintenance of the
irrigation system is the responsibility of the San Xavier Reservation community.

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

This project was the first to use CAP water in the Tucson basin for riparian restoration and
laid the groundwork for the use of as much as 50,000 acre-feet of CAP water for restoration
purposes on the Reservation in the years following project.

Public Outreach:

Quarterly project updates were published in the Wa:k Community newsletter as well as an
annual project newsletter for the San Xavier District community members. “In the case of the
San Xavier revegetation effort, the restoration project is considered critical to not only
meeting documented goals, but also of tantamount importance to many elders and other
community members who would like to see a semblance of how the Santa Cruz River used to
be before it was affected by human impacts.” “The [Citizen’s Steering] Committee was
particularly effective in obtaining information from community elders on past site conditions,
the plant and water conditions that they saw along the Santa Cruz River in Wa:k Hikdaf, their
youth, and their ideas as to how the Wa:k Hikdafi should look when completed.”

Lessons Learned/Challenges:

- Formation of a citizen steering committee to guide the project’s implementation was critical
to its success. Initially, they encountered problems with attendance and achieving quorum for
monthly meetings. This problem was remedied in part by providing stipends and dinner to
attendees.

- When developing restoration efforts on allottee land, a considerable amount of time should
be allocated to the pre-implementation phase to obtain the necessary signatures and
permission from land allottees, many of whom no longer live near the Wa:k Hikdail
restoration site.
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- Additional water provided for restoration attracted both desirable and undesirable animals.

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

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

- Planting during the hot months of June through September can cause the black plant
containers to heat up to significant temperatures in the mid-day sun, potentially cooking the
roots of the plants and killing the plant before it is put in the ground. They found that plant
containers of one-gallon and five-gallon sizes were not as vulnerable to this threat as were
seedlings grown in long and narrow tubex tubes that encourage the development of long tap
roots, and skinny seedlings. Trees grown with the tubes in the nursery had a high rate of
survival when planted in the ground; however, they will not survive if they are subject to
extreme heat or sun prior to planting.

- Removing non-natives from the site is critical to overall project success, yet it is one of the
most tedious and difficult activities to perform. Several strategies were useful in improving
the effectiveness of weeding as well as maintaining the energy of maintenance staff.
Examples of these strategies are: developing a schedule where groundskeepers focus on only
one particular part of the restoration site during any given day, which helped to concentrate
the work and maintain the focus of the groundskeepers; focus weeding only in planted areas
with the goal of reducing competition, giving planted vegetation more of a chance to survive
the critical first year following planting; and bringing in temporary laborers to assist
groundskeepers in weeding parts of the site where weeds are particularly problematic.

- Another challenge faced was the large turnover of maintenance staff. To combat this
problem, the restoration team has implemented several strategies designed to maintain the
interest and energy of the groundskeeper team including field trips, training activities, and
participation of other staff and technical consultants in various aspects of the work.
Conducting ‘weeding days’ where consultants and staff help groundskeepers to remove
undesirable vegetation has been particularly helpful in maintaining a team spirit and interest
of the groundskeepers.

- Finally, the project ran into problems when in June 2003, the controllers on the irrigation
system all failed within a matter of days of each other. The irrigation system was down for
several days before the problem was discovered, and close to 10% of the trees in the affected
areas died. As a result, the irrigation maintenance schedule was altered to include
performance checks of all irrigation programs and weekly tests of the controllers. The
restoration team notes that providing additional training in irrigation maintenance after
revegetation was finished may have prevented the irrigation system’s failure from
significantly affecting plantings.

- The restoration team also noted the importance of post-implementation maintenance,
monitoring, and evaluation activities. They assert that the project would not have succeeded
without diligent weeding, replacement of dead plants, and irrigation system maintenance.
Mark Briggs of Briggs Restoration recommends that 20% of the entire budget of project be
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devoted to these post- implementation activities.

Drivers:

San Xavier Community created a visioning document where one of the primary objectives
was riparian restoration. “One of the other principal reasons for implementing this project
[aside from restoration of habitat] was the San Xavier community’s desire to create an area
for residents to visit for low intensity recreational uses, such as walking, contemplation, and
observing wildlife.”

Sources:
1996 San Xavier Indian Reservation grant application to Arizona Water Protection Fund
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THE BIG WASH REHABILITATION PROJECT

Habitat restoration

L i VS Location and Size:

. s i wnnagnrues | The proposed Oro Valley Marketplace and adjacent

=g L rehabilitation site are located in the Town of Oro Valley, at
" umeswsesa | the southwest corner of Oracle Road (Highway 77) and

el Morfe
e S B ““'“"“I'"L“‘"_,: Tangerine Road.

{

7 1"“&.\“"*_—' The site is located in the Big Wash floodplain, just upstream
/ \ of the Cafiada del Oro Wash. Land use in the surrounding

area consists of residential development to the west, a

LR hospital to the north, and Catalina State Park and residential

\\ to the east.

Sponsors:
1 ) - Pima County
-~ e - Vestar corporation
fderia Fm Rt
Santa Cruz Baibn Projects
History:

Oro Valley voters recently approved a proposal to build an 800,000 sq. ft. commercial
development that will include a retail center and a movie theater. As part of a previous
agreement, unrelated to the commercial development, the Vestar Corporation is required to
restore a former farm field that is owned by Pima County.

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

Planning Objectives:

The goal of the rehabilitation project is to replace the low diversity vegetation with a diverse
mix of native vegetation based on characteristics of near-by natural reference sites.

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

Phases:
No information available.

Current Phase and Future Plans:
Pending project

Recommended or Implemented Plan:

Transects across sections of Big Wash were used as reference plots to guide what might be
appropriate vegetation and site contours for the rehabilitation area.

Plant species used in the project will be similar to the species found in the reference sites.
Planted and preserved-in-place trees will include velvet mesquite, whitethorn acacia, palo
verde, cat claw acacia, and others. A mix of mid and understory species will be used to create
a diverse xeroriparian community.

Funding and Cost:
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No information available

Land Ownership:
Pima County

Water:

- The project will contour the site to capture water from several small tributaries and
from storm water runoff generated from the impervious surfaces of Oro Valley Marketplace.
The water will flow through a network of streambed channels intended to encourage the
establishment of similar topography naturally occurring in the reference sites.

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

Lessons Learned/Challenges:

The Vestar Corporation plans on constructing a retail center adjacent to the rehabilitation site.
As part of the commercial development, Vestar is allowed to remove some fill material from
the site. The removal of material would allow more frequent inundation of the rehabilitation
site by Big Wash. Plans have not been finalized for the fill removal, and the rehabilitation
plans are on hold until the details are worked out.

Drivers:
Create a self sustainable native ecological system and enhance riparian habitat.

Sources:
PCRFCD projects: « Sonoran DesertConservation Plan »Bigwash pdf
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Blg Wash

Hestoraticm
Area

Existing conditions: restoration area outlined in blue, Vestar
development outlined in red.

View of retired agricultural field targeted for rehabilitation

View looking upstream of Big Wash
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CORTARO MESQUITE BOSQUE

Habitat restoration

Location and size:
80-acre in northwest Tucson located along the west side of the Santa Cruz River near
Continental Ranch (near the north end of the Tucson Mountains).

Sponsors:
Pima County Regional Flood Control District

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

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

Phases:
No information available.

Recommended or implemented plan:

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

Erosion control and riparian restoration from flood damage

Location and Size:
The project is located five miles north of Nogales in Santa
Cruz County and encompasses 1,200 feet of river, through a
10-acre project area.

Sponsors

Coronado Resource Conservation and Development
Area, Inc.

Arizona Water Protection Fund (AWPF)

Arizona Department of Environmental Quality
(ADEQ)

Natural Resources Conservation Service (NRCS)

History:
farrta Fs Bamch In 1967 a flood destroyed mature cottonwoods and other
SRR DA Ny riparian vegetation in the Santa Fe Ranch section of the

Santa Cruz River. The storm left timber and large rocks
piled in the river channel, causing storm water to flood out onto adjacent pasture, eroding tons
of topsoil and removing vegetation from those areas that served as buffers and habitat. The
project area continued along a downward trend in condition until the initiation of this
restoration project.

Planning Objectives:
The goal of the Santa Fe Ranch Riparian Restoration project is to re-establish a corridor of
historic vegetation on a segment of the Santa Cruz River 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 systems and values.

Phases:

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

March 2004: revegetation of the area through use of pole plantings.

Sept 2002 — Sept. 2005: monitoring, outreach and education to provide information to local
schools and land users about the value of riparian areas and options in restoration and
techniques for monitoring of such projects.

Current Phase:
Monitoring and outreach activities continue on the site.
The final project report for the AWPF was completed in September of 2005.

Recommended or Implemented Plan:

The fencing plan, implemented in October of 2001 included installing fencing between
irrigated pasture and the revegetated bank stabilization area to exclude livestock access.
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The project also implemented an irrigation plan to provide supplemental irrigation to
approximately one acre of the site to establish riparian vegetation. The system was used
during establishment of trees, shrubs forbs and grasses in a 60 feet wide 700 feet long area.
The irrigation schedule during peak use (May and June) is to operate the system for 24 hours
every 2.5 days.

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

Monitoring/Management:

Monitoring activities are focused on determining survivability of pole planting used for
revegetation on severely eroded area and to determine the overall benefits of restoring riparian
corridors. In order to determine this, the sponsors established a database of baseline
conditions using survey and photographic methods. This database included information on
plant counts, corresponding well data, and gauging station data from the Arizona Department
of Water Resources and United States Geological Survey.

After revegetation, the project site was inspected at least on a weekly basis by Santa Fe Ranch
personnel. Weekly inspections included: inspecting fencing for breaks or gaps, inspecting the
irrigation system for breaks or malfunctions, and observations of plant materials for overall
vigor and health.

Monitoring also included replacement of dead trees or shrubs and control of invasive species
until the revegetated site was decided to be in fully functional condition.

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

Under the agreement with the AWPF, the operation and maintenance period for grant-assisted
fencing construction is 15 years following completion of the structure; for all other grant-
assisted structures, the operation and maintenance period 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 319(h) grant to install the Kellner Jacks
and erosion control structures.

Land Ownership:
Private (Sedgewick family)

Water:

Competing land interests such as a County road on the west side and irrigated pastures on the
east side of the river forced NRCS to propose a stream corridor that is less than ideal.

The ideal corridor would contain the stream, its banks, the floodplain, and the valley slopes.
The proposed corridor will create a pattern of habitat that crosses the stream area and flood
plain, connecting the riparian areas to the upland areas. The proposed corridor will also
function to trap sediment and provide hydraulic storage during floods and will trap organic
matter necessary for the health function of the stream system.

Irrigation of riparian plantings comes from a well that is currently being used to irrigate
pasture adjacent to the site. Water table levels have not been conducive to pole planting
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success at this site.
According to the irrigation plan, the estimated peak irrigation 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 outlined steps that the restoration team would take
to reach individuals in the community. Examples of items in the plan are: a teachers guide to
riparian education in desert ecosystems to be used in grades 3 — 8, technical team work with
the Nogales High School science class to use the plant nursery at the high school to propagate
plants for the project, fact sheets on riparian systems, a power point presentation, and an
informational tour for the public and partner agencies of the project site.

Challenges/Lessons Learned:

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

The number of cottonwood plantings was reduced during the project because of survival
concerns caused by the drought and a lowering of the water table.

At the beginning of the project, the water table was 10- 15 feet below the surface and during
the project dropped to 24 feet.

Drivers:

Previous flood events had decimated the system, the primary goal in restoration was to
stabilize bank erosion and re-establish a riparian corridor in order to improve water quality.
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Yuma East Wetlands

Lower Colorado River Basin Projects | primary Information Source: 2004 grant
application to Arizona Water Protection
Fund, 2004 Yuma Area Office of Bureau
of Reclamation Environmental Assessment
for Yuma East Wetlands Project, and 2001
Yuma East Wetland Restoration Plan.

Location and Size: The project area is along

Ahakhav Tribal the Colorado River floodplain between river
Preserve\ miles 29.0 and 34.0, bounded to the west by
the Ocean-to-Ocean Bridge and to the west

by the Gila and Colorado River confluence in

Yuma East the city of Yuma. The project encompasses
Wetlands 1,418 acres.”” The restoration area includes

1,100 acres of riparian habitat, 148 acres of
open water, 98 acres of marshland, and 20
acres of agriculture. To date 101 acres have
Yuma West Wetlands received funding for restoration activities.*

Primary Sponsor(s): Yuma Crossing
National Heritage Area, Quechan Indian
Nation, and City of Yuma.

Other Sponsors: U.S. Army Corps of Engineers (USACE), Bureau of Reclamation (BOR), and
Arizona Water Protection Fund (AWPF).

History: The Yuma East Wetlands (YEW) area has been home to the Quechan Indian Tribe for
centuries. The Quechans depended onthe river and its riparian area for all aspects of their livelihood.
Their way of life, as well as the character of the Colorado River, began to slowly change in the
18" century with the exploration and then settling of the area by the Spaniards. The most drastic
changes to the ecosystem came, however, in the 20" century and the era of large scale dams on
the river. The combination of dams, agriculture and the introduction of exotic species such as
tamarisk has radically altered the Yuma East Wetlands system. Today exotic plants and agriculture
have replaced most of the once abundant mesquite bosques and cottonwood/willow gallery forests.
Backwaters and beaches have in some places disappeared entirely and in others are deteriorating.
In less than a century the area has been transformed from a wild, meandering river to a confined,
impaired ecosystem.® In addition to vegetation and river flow changes, the project area also had at
its inception at least 20 illegal dumpsites and between 10-15 transient encampments. «

Planning Objectives: According to the Environmental Assessment for the project “[t]he Yuma
East Wetlands Restoration project aims to restore native riparian, wetland, and aquatic habitats

87 Yuma Area Office, U.S. Bureau of Reclamation. (2004) Environmental Assessment: Yuma East Wetlands Restora-
tion and Enhancement Project. Yuma: U.S. Bureau of Reclamation

% Quechan Indian Nation. (2004) Application to Arizona Water Protection Fund Quechan Indian Nation Yuma East
Wetlands Restoration Project, Phase I. Yuma: Quechan Indian Nation.

% Phillips Consulting. (2001) Yuma East Wetlands Restoration Plan: Final Draft Concept Plan. Flagstaff: Phillips
Consulting.

0 Ibid.
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along the lower Colorado River. This will be accomplished through; restoring water flow in
degraded wetland and aquatic habitats, riparian re-vegetation activities, and conversion of existing
non-native habitat to native cottonwood/willow habitat.”*

Specific goals for the project are broken down into three areas: channel stabilization and wetland
enhancement; revegetation; and cultural preservation, environmental education and low-impact
recreation. Examples of channel stabilization and wetland enhancement goals are: enhance
the natural river channel dynamics; manipulate sediment loads to decrease river maintenance
requirements, while maximizing wildlife benefit and protecting existing valuable habitat; excavate
historic channels to improve water quality and flow in the existing wetlands and improve hydrology
and enhance wetlands and backwaters utilizing new and existing water control structures.

The revegetation goals include: enhance and manage existing native riparian vegetation; establish
stands of native vegetation, including cottonwood, willow and mesquite, in areas currently of low
wildlife habitat value; remove exotic plant species on the existing riverbank and revegetate this
lower terrace with cottonwood, willow and native wetland plants; and design vegetation stands to
minimize threat from wildfire.

Examples of cultural preservation goals are: establish Yuma East Wetlands interpretive/cultural
center and nature park for community members; improve safety and aesthetic value by cleaning
up illegal dumping sites in the project area; relocate homeless Yuma East Wetland residents in
a respectful and helpful manner; involve the Quechan and Yuma communities in the restoration
operations; and provide cultural, educational and economic opportunities for the Yuma and
Quechan communities. #

Current Phase: The first 25 acres have been restored, and dredging of the river channel will begin
in September 2005.4

Phases: The project will take place in three phases. Phase one included revegetation of a 25 acre
pilot plot in the Ocean-to-Ocean Bridge area, the conversion of 13.7 acres of agricultural lands
to cottonwood/willow habitat, and the beginning of channel restoration activities. Phase two
will focus on channel restoration, including the continued restoration of 254.4 acres of marsh
channels. Phase three completes the project by revegetating an additional 636 acres of land as
well as developing the Yuma and Quechan Nature Parks. It is anticipated that phase three will
be complete in 2010.#

Recommended or Implemented Plan: “The YEW is a 5-10 year phased implementation
program that will include the following project features: creation of a 6-acre YEW park through
riparian revegetation; conversion of existing non-native dominated habitat to native cottonwood/
willow habitat; restoration of natural channel configuration resulting in restoration of water flow
in degraded wetland and aquatic habitats (dredging/excavation activities); conversion of 77.5
acres of agricultural land to native riparian trees and shrubs; and sequential replacement of the
remaining 1,318.5 acres of non-native saltcedar and giant cane habitats with native riparian trees
and shrubs.”®

4 Ibid. p. 78

42 Supra note 39

# Volkmann, Michelle. 2005. “Trading spaces: Transformation of Yuma’s East Wetlands from dumping area into
environmental treasure beginning to take shape.” Yuma Daily Sun, June 11.

4 Phillips Consulting. 2003. Yuma East Restoration Project Biological Evaluation. Flagstaff: Phillips Consulting.
4 Supra note 37. p. 2
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Monitoring/Management: Monitoring of the site will include a post-construction topographic
survey which will verify the total excavated quantities and serve as base for the long-term monitoring
effort. It is anticipated that long-term monitoring activities will focus on determining the minimum
maintenance schedule necessary to keep wetland inlet and outlet structures functional. The Yuma
East Wetlands will also be monitored for aquatic and wetland ecosystem effectiveness which will
begin within one month after the construction crew has completed their efforts.# Revegetation
monitoring will include observation of plant species-specific percent survival and growth rates,
determination of species survivability based on variation in depth to water table and salinity, and
calculation of foliage volume and density.#” After the first year of post-construction monitoring,
a workshop will be held to develop a long-term plan for the aquatic and wetland monitoring and
maintenance of the restoration site.*

Funding and Cost: Total estimated project cost for ten years is $9,920,953. Funding received to
date: from AWPF (04 grant) $277,033, from EPA $60,000, City of Yuma $80,000, from AWPF (05
grant) $263,803, $15,000 from Quechan Nation, and $1,721,448 from BOR.

Land Ownership: Quechan Indian Tribe, U.S. Bureau of Land Management, Arizona State Land
Department, City of Yuma and numerous private parties.*

Water: In order to assess the water needs for the Yuma East Wetlands restoration project, an
analysis was conducted that examined the following elements: the amount of open water; the
amount of water proposed to be used through revegetation, excavation, and channelization; the
amount of water subject to evaporation and loss; a comparison of the proposed surface area waters
to those originally identified in 1965; the current water entitlements and consumptive use amounts
of the various landowners and stakeholders; and the potential return flow credits from the Main
Outlet Drain Extension (MODE) canal,® City of Yuma filtered decant water, and/or future effluent
discharge.

The results of the consumptive use analysis indicate that the restoration project will not increase
the water use above current levels. Total consumptive use of water at the Yuma East Wetlands
site prior to restoration was estimated at 6362.4 acre-feet per year. Estimates of consumption after
restoration is complete, were initially expected to be 6275.2 acre-feet, or 87 acre-feet less than
without restoration,® however, more recent estimates using the Bureau of Reclamation‘s table for
water consumption by plant species have but the consumptive savings at 870 acre-feet per year.>
The reduction of overall water consumption on the site is a result of changes in evaporative losses
due to structural changes in channelization and open water elements as well as replacement of non-
native vegetation with native vegetation.

4 Supra note 39

47 Ibid.

“ Ibid.

4 Private property owners have been contacted, and all have indicated their initial support for the project. Supportive,
private landowners in Phase 1, have been willing to discuss selling property within the project area or executing title
transfer options, which might include quid pro quo considerations for other parcels, waiver of fees, or gifting of the
land for tax benefits.

% The MODE canal is part of the Yuma Desalination Plant and is currently used to transport return flow agricultural
water to Mexico.

51 Supra note 39

52 Eatherly, Kevin (City of Yuma, Department of Public Works). (2006) February. Review comments of draft report
of this study.
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Surface water diverted from the Colorado River, apportioned through the city’s water right, will
be used to irrigate revegetated areas during the first three seasons after planting. Filter backwash
water from the city’s water treatment plant will also be added to the system. The backwash water
will be added to one of the backwater channels to supplement natural water in the channel but is
not required to sustain any of the features of the project.

Pubic Outreach: “The goal of YEW public outreach is to educate the public on the Yuma East
Wetlands Restoration Plan and generate increased citizen participation. Public outreach will
primarily target local service clubs and organizations, church groups, civic groups, student councils
and other environmental organizations. Additionally, considerable efforts will be made to cross
over cultural barriers, reaching all ethnic groups in Yuma area.”

Challenges/Lessons Learned: Flexibility is a key element to the success of the project. No
matter how detailed and well constructed the plan is, the ability to adapt to changing situations,
while keeping the main goals of the project in focus, is required to see the project through all stages
of development.

Project sponsors note that communication is a key to prevent fear of the unknown or past failures
from killing the project. Involving the community is the key to long-term vitality and creates
ownership of the project. Also respecting your stakeholders’ needs and cultural differences is
essential in identifying common goals and objectives, opportunities, and constraints. Impacts
on adjacent landowners must also be taken into consideration and handled with the utmost care.
According to Kevin Eatherly at the City of Yuma, “[Adjacent landowners] can become your best
project proponents or your worst enemy’’.*

Drivers: Prior to restoration, the site was used as a dump and was a haven for illegal activities.
The project is motivated by a desire to clean up and restore the natural and cultural beauty of the
area. Yuma East Wetlands is a part of the City of Yuma’s Yuma Crossing National Heritage Area
project, which seeks to revitalize the waterfront area and “attract visitors, investment, and economic
opportunity to Yuma to improve the quality of life for its residents.”® The project sponsors also
report that knowledge and research were drivers to the project.

%8 Supra note 39

% Supra note 52

5 Yuma Crossing Heritage Area. 2005. Goals of the Yuma Crossing Heritage Area. http://www.yuma heritage.
com/ourproject.html
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Areal view of project area
Yuma East Weslands

Prior to restoration the area was used by

Existing cattail and bulrush habitat near Ibis Lake transients and as an illegal trash dump
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, _ . Yuma West Wetlands
Lower Colorado River Basin PI’OJeCtS Primary Information Source: 2001 City

of Yuma: West Wetlands Report 1999-2000
and 1999 Bureau of Reclamation, Yuma
Area Office of Environmental Assessment.

Location and Size: North from Colorado
Street to the Colorado River and between
12" and 23 Avenues. The site is 110 acres

AUELI ULk with 35 acres of riparian restoration.
Preserve ) )
\ Primary Sponsor(s): City of Yuma.
Other Sponsors: Bureau of Reclamation.
Yuma East

History: Over the past century, the Colorado
River has been dammed and diverted for
agricultural, municipal, and industrial
purposes. This project is part of a larger
effort by the city of Yuma to reclaim the
riverfront area. Ataround the turn of the 20™
century, the city began to use this area as a
landfill, a practice that continued until 1971.
In 1998, the United States Environmental
Protection Agency conducted a Brownfields Program Screening Site Inspection of the former
landfill. This inspection revealed that the site could be released for use without any other remedial
action other than a covering of new, clean fill.*® The riverfront portion of the site was separated
from neighboring residential areas by the Main Outlet Drain Extension (MODE, salinity canal), the
Yuma Valley Levee, two maintenance roads, a railroad line, and a maintenance road leading to the
gauge station on the river. The lower portion of this site had been overrun by invasive species and
was subject to frequent flooding. In 1996 a fire caused by the extensive human encampment of
the area burned native and non-native vegetation and caused the demise of much of the remaining
native vegetation in the area. According to the Yuma West Wetlands sponsors, “[t]he 1996 fire was
a wake-up call to the community that the resource along the river would continue to be lost and a
hazard to local residents unless action could be taken to reclaim this section of the river.”’

Wetlands

Yuma West Wetlands

Planning Objectives: “The primary objective of the Yuma West Wetlands Revegetation Project
is to establish and protect 35 acres of long-term, self-sustaining, native cottonwood and willow
riparian habitat along the 100-year floodplain of the Colorado River.”® The riparian corridor will
serve as habitat for the willow fly catcher, an endangered species, and other native wildlife.

Current Phase: Revegetation of the lower terrace is complete. Phase one of the park construction
is complete, including the boat ramp and irrigation infrastructure. Paving of the loop road around
the park is also complete.

% US Bureau of Reclamation-Yuma Area Office. (1999) Environmental Assessment Cooperative Agreement with
the City of Yuma, Arizona for the Yuma West Wetlands Project. Yuma: Bureau of Reclamation.

5 City of Yuma. (2001) West Wetlands Report 1999-2000. Yuma: West Wetlands. p. 9.

% Fred Phillips Consulting. (2004) Yuma West Wetlands 2004 Plant Monitoring Report. Flagstaff: Fred Phillips
Consulting. p. 1
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Phases: This project included improvements to both the upper and lower terraces along the
river. The lower terrace improvements included: constructing a boat launch, re-vegetation with
cottonwood and willow, construction of three snags (roosting spots) for ospreys and eagles, and
construction of a handicapped-accessible walkway. Upper terrace improvements included clearing
and re-vegetation of the area. On one-third of the upper terrace Sonoran desert species will be
planted in higher densities as part of a hummingbird sanctuary. An access road, parking area, and
handicapped accessible trail with restrooms and observation deck will also be built in the higher
density restoration area of the upper terrace. Two trails will traverse the upper terrace to provide
additional recreational opportunities to visitors.

Recommended or Implemented Plan: The restoration site is divided into two terraces, one close
to the river and the other on the higher ground to the south of the river. Restoration activities in
the river terrace included removal of non-native species and revegetation and reforestation with
native species. Before developing the upland terrace of the site in the area that was a landfill, a geo-
technical analysis was conducted so that the development plan could be shaped to avoid the need
to dig up and remove large parts of the landfill.>® The upper terrace, approximately 110 acres, will
consist of irrigated turf grass for use as a park. The park will contain an interactive playground that
has been donated by a local businessman.

Monitoring/Management: Prior to restoration, numerous analyses of the site were conducted to
determine both baseline conditions and the areas best suited for revegetation. To monitor the site,
photo monitoring stations were established, and Global Positioning System (GPS) and Geographic
Information System (GIS) methods were used to develop and analyze species survival data. Six
photo monitoring stations were established, and panoramic pictures were taken at monthly intervals
throughout the growing season. The monthly monitoring began once revegetation was completed.
As of the 2004 growing season, data has been collected from 22 transects located throughout 20
of the 35 acres.®

Funding and Cost: Funding for this project was put into place with several agreements between
the Bureau of Reclamation and the City of Yuma through Title 28 and Wetlands Programs. Total
BOR funding was $2,325,000.

An additional $1,000,000 in funding came from: Local State and Regional Parks $570,000; State
Lake Improvement Fund $350,000; Heritage Trails $95,000; Arizona Game and Fish $25,000;
Environmental Protection Agency, Border Area Wetlands Revegetation and Reforestation $25,000;
BOR Title 28 MODE Enhancement $95,000; National Park Service Heritage Area Designation;
and Bureau of Land Management $50,000. Local contributions include $25,000 from Caballeros
de Yuma, $8,500 from Desert Verde Nursery, $10,000 from Riverfront Nursery, and $1000 from a
Wal-Mart Mini-Grant.®* A local businessman has also donated $100,000 for the construction of an
interactive playground in the park.e

Land Ownership: Federal (BOR) and City of Yuma.

Water: The upper terrace component of the project will be irrigated park land. The area will
require irrigation indefinitely which will be supplied by surface water from the Colorado River.

% |bid.

0 |bid.

61 Supra note 57

62 Eatherly, Kevin (City of Yuma, Department of Public Works). 2006, February. Review comments of draft report
of this study.
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The city holds a priority water right for Colorado River water and has allocated a portion of
that right to the project. The lower terrace will consist of a 45 acre wetland which will require
supplemental irrigation for only the first 3 years as vegetation is established.

The upper terrace component of the project will be constructed over a retired landfill. Water may
also be needed to surcharge the landfill to insure that subsidence will not occur.

Pubic Outreach: Many actions for the West Wetlands are spearheaded by the Riverfront Task
Force, a community-based group formed early in the planning process. This group organized the
first site cleanup in 1997 that used 250 volunteers. Additional cleanup efforts were conducted in
1998 and 1999. Public outreach was conducted in 1999 to determine what park improvements
were most needed. One citizen involvement picnic had over 200 people in attendance. Through
these public outreach sessions, the Riverfront Task Force found that people wanted a park that
would feature both active and passive uses and the park has since been designed to reflect this.®

Challenges/Lessons Learned: “It is very difficult to work in and around a closed landfill and
ensure that it is not reopened.” Complete understanding of the vertical and horizontal limits of the
landfill are imperative to working in such close proximity to a hazard. In addition, the team must
fully understand what constitutes “reopening” of the landfill and what remediation must occur in
this situation. With complete information, the design of the project can be tailored to minimize
the risks of interaction with hazardous or costly situations. Construction of elements on top of the
landfill may need to be built in phases to evaluate how the landfill is reacting to the disturbance.®

Another important lesson from Yuma West Wetlands is the importance of involving the community
in both the planning and construction process. The project sponsors suggest a good way to involve
the public is through volunteer tree planting and trail construction. Doing so will create greater
initial support for the project as well as momentum to keep the project moving.®

Drivers: This projectisdriven by the City of Yuma’s need for recreation and aesthetic amenities with
in the city, and the city’s long-term goal of providing orderly growth and economic development.
According to Kevin Eatherly at the City of Yuma, “It will change the look and feel of Yuma and
be the catalyst for Yuma’s redevelopment as an ecotourism destination.”® The project site also
contains BOR owned infrastructure in need of repair, facilitating some funding of the project.

6 Supra note 57
6 Supra note 62
5 |bid.

6 Supra note 57
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Project site map
Yuma West Wetlands

"

—r

Volunteer workers
Yuma West Wetlands

Photos courtesy of Yuma Parks and
Recreation
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Salt River Basin Projects

Rio Salado
Projects

Va Shly ‘ay Akimel
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Rio Salado Oeste

Salt River Basin pfﬂjEEtS Primary Information Source: Draft
Interim 2004 US Army Corps of Engineers
Feasibility Study and Environmental
Impact Statement.

FI|I:| Salard
Pm]e-:h

e f-‘ﬂr - : Primary Spo_nsor(s): United States Army

Location and Size: Salt River, Maricopa
County, Phoenix; 19th Ave. west to 83rd
Ave. The project encompasses eight
miles.

Corps of Engineers (USACE) and City of

Trés Rics Phoenix.

History: Prior to urbanization and
agricultural development in the Phoenix metropolitan area the Salt River, a major tributary to the
Gila River was a perennial stream fed by snowmelt from mountains in eastern Arizona. The first
major changes to the River system came in the early 20" century with dams constructed as part
of the Salt River Project. These changes were exacerbated by sand and gravel mining operations
and other activities along the river. Over time diversions from the river increased and eventually
the River’s perennial flows in the river ceased, causing the groundwater table to drop. As a result
of these changes to the River system the natural riparian habitat declined to the point where only
small, isolated pieces of habitat remain. These changes have also allowed saltcedar, an invasive
non-native plant species with minimal habitat value, to become established in the region.®

Planning Objectives: “Restore native riparian and wetland habitat, and adjacent vegetation
communities between 19th Avenue and 83rd Avenues for a period of 50 years; Attract wetland
and riparian avian species in the study area; Establish the presence of amphibian species, reptilian
species, mammalian species, and avian species in the study area; Suppress undesirable fish and
wildlife species; Manage undesirable invasive plant species in the study area; Increase passive
recreational and environmental education opportunities for visitors, which are linked to the
restoration project in the study area; Reduce flood damages to structures and infrastructure within
the 100 and 500 year floodplain between 19th and 83rd Avenues.””

Current Phase: Pre F4 - Alternative Review Conference

Phases: Reconnaissance completed September 2000, F3 milestone May 2002.
Recommended or Implemented Plan: Final USACE FS/EIS is anticipated in 2006 /2007.
Monitoring/Maintenance: TBD

Funding and Cost: The project is funded by the USACE General Investigation, Ecosystem
Restoration. Costs will be shared between the USACE and the local sponsor. Total cost is unknown

7 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Va Shly’ ay Akimel Salt
River Ecosystem Restoration Feasibility Study, Final Environmental Impact Statement. Phoenix: U.S. Army Corps
of Engineers. p. 2-1

6 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2002. Rio Salado Oeste, Salt River
Avrizona Interim Feasibility Report F3 Milestone-Without Project Conditions. Los Angeles: U.S. Army Corps of
Engineers. p. V-4
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until a recommended plan is chosen.
Land Ownership: City of Phoenix

Water: Storm water runoff, groundwater, effluent and reclaimed water from 23rd Ave Wastewater
Treatment Plant are all possibilities for the eventual delivery of irrigation water to the project.® A
final decision on water supply will not be made until the project design is finalized and approved.

Public Outreach: Initial public meetings were held in September 2000 with the community.
Ongoing progress reports on the study have been presented to the Rio Salado Citizen Advisory
Committee.

Once the Rio Salado — Phoenix Project is near completion then the City of Phoenix and Community
Advisory Committee will direct the public’s attention toward Oeste.™

Challenges/Lessons Learned: Project is in initial stages, no lessons learned reported to date.

Drivers: Improve habitat value within the Salt River corridor; improve urban landscape by
replacing blighted river corridor with restored green space, flood management, environmental
education opportunities, recreation, and draw visitors and interest to downtown increasing demand
for redevelopment activities.

& Ibid.
° Williams, Karen. (2004) August. Personal communication with author (Mott Lacroix).
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Rio Salado- Phoenix
Salt River Basin Projects Reach

Primary Information Source: 1998 U.S.
Army Corps of Engineers Feasibility Study
and Environmental Impact Statement.

Flu:l Salado

Prn]e-:h
Location and Size: Salt River, Maricopa
County, Phoenix; 1-10 to 19th Avenue.
The project encompasses five river miles

and 595 acres.

'fa"fﬁ'r ‘ay Akimel Primary Sponsor(s): United States Army
Corps of Engineers (USACE), City of

Phoenix, and Flood Control District of
Maricopa County

Tiges. Rk

History: See Rio Salado - Oeste summary.

Planning Objectives: “Restore riparian habitat in and around the Salt River within the Cities
of Phoenix and Tempe; Create a complete and diverse riparian system...; The restored habitat
areas should incorporate a diverse mix of riparian habitat types including mesquite, cottonwood/
willow, wetland march, aquatic strand/scrub, open water, and open edges; Increase environmental
education and passive recreation opportunities incidental to the restoration effort.”” The project
also will provide increased flood control and protection to the area. It is also intended to be an
attraction to businesses and individuals to bring them into the downtown area as part of a larger
downtown revitalization project.

Current Phase: Currently, the last phase of the Phoenix construction is underway. The city of
Phoenix celebrated the grand opening of the Project on November 5, 2005.

Phases: Reconnaissance Study completed in 1995 for 33 mile reach of Salt River, Feasibility
Report and EIS April 1998. Construction of the low-flow channel began in June of 2000 and
continued through 2001. Habitat construction and restoration activities followed completion of
the low-flow channel in 2002 and is expected to be completed in 2007.

Recommended or Implemented Plan: The 595-acre project features two gateway plazas that lead
to terraces with wetlands and native trees and shrubs. Ten miles of trails have been constructed,
and an extensive water system comprised of supply wells and reservoirs is used to water the plants.
There is also a 12-acre forest of 1,000 cottonwood trees and 140 acres of mesquite woodlands.
Additionally, there are 51 acres of aquatic vegetation in the river channel and 16 acres of wetland
marsh.

The Rio Salado Phoenix project was designed to provide maximum possible environmental benefits
for wildlife while meeting flood control standards. The city worked closely with the Flood Control
District of Maricopa County and the Army Corps of Engineers to design and construct the low-
flow channel. 1.7 million cubic yards of sand and gravel were removed from the middle of the
riverbed to create the low-flow channel. The channel was then reinforced with a series of guide
dikes and concrete structures in the banks to maintain its alignment during the heaviest floods. The

™ U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 1998. Rio Salado Salt River, Ari-
zona Feasibility Report and Environmental Impact Statement. Los Angeles: U.S. Army Corps of Engineers. p. V-2
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low-flow channel is designed to contain flows of up to 12,200 cubic feet per second or nearly 5.5
million gallons of water per minute’>.  Flows in excess of this level will be conveyed through the
wider river corridor between the second terrace on each side of the river.

Monitoring/Maintenance: Operated and Managed by Phoenix Parks and Recreation Department.
For the first five years of the project, the cost of monitoring and maintenance will be shared between
the USACE and the local sponsors. In each of the three habitats: mesquite, cottonwood/willow,
and wetland marsh, monitoring will be conducted monthly for the first six months and every other
month for another year. The area will be maintained to have no non-natives and 80% survival the
first year and 100% survival the second and third years and/or attain 40% cover after five years of
planted species. Ninety percent cover is expected after ten years. Surveys of wildlife will also be
conducted as a measure of success.” After the five year period, monitoring and maintenance will
become solely the responsibility of the local sponsors. The City of Phoenix is currently developing
an adaptive management and monitoring plan for the future of the site.™

Funding and Cost: Securing funding for the Rio Salado Project has taken many years, involved
many different agencies and ultimately has been supplied by a number of different funding sources.
In 1999, the city succeeded in getting Congress to include the construction authorization for the
project in the Water Resources Development Act bill. Construction of the project’s flood control
elements began in 2000 after an advance credit agreement with the Army Corps of Engineers and an
Intergovernmental Agreement with the Flood Control District of Maricopa County. Construction
was paid for using county funds.

A number of challenges arose along the way, including securing a letter of concurrence from the
Federal Aviation Administration stating that the Project had addressed concerns about wildlife
near Sky Harbor International Airport.

Total project funding secured to date totals $100 million: 65% from the Army Corps of Engineers-
through General Investigation, Ecosystem Restoration funds, 19% Phoenix Voter-Approved 2001
Capital Improvement Bond Funds and 1999 Phoenix Parks, Preserve Initiative Funds, 14% Flood
Control District funds and 2% grants and donations™. Annual operation and maintenance of the
site is estimated at $1,971,000.

Land Ownership: City of Phoenix

Water: Water for the irrigation of the new riparian habitat will be supplied by five groundwater
wells. The estimated average requirement for the project is about six million gallons per day.
Because of seasonal variations in demand, and possible periodic disruptions in production from
the wells, the actual design capacity of the wells will be 12 million gallons per day. Shallow
groundwater will be used from an aquifer that lies close to the surface. This aquifer is not used
for urban water supplies because it is contaminated by agricultural and urban pollutants. The
water will require some wellhead treatment to meet water quality standards. (The city of Phoenix
supplies effluent from the 23" Avenue wastewater treatment plant to Roosevelt Irrigation District,
allowing the District to reduce its use of groundwater. Phoenix receives water supply credits from
the Arizona Department of Water Resources for this exchange, which are used to offset pumping

2 Williams, Karen (City of Phoenix). (2005) January. Review comments on draft report of this study.

8 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 1998. Rio Salado Salt River, Arizona
Feasibility Report and Environmental Impact Statement. Los Angeles: U.S. Army Corps of Engineers. p VI - 13

™ Supra note 72

s Supra note 73
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at the Rio Salado supply wells.)™

The well water is used to feed three over bank reservoir ponds. Water from the ponds is then released as
needed for irrigation via canals or underground pipes. The water is used to feed streams, ponds, wetlands, and
other features of the restoration project and to supply high velocity sprinkler heads mounted on poles along the
river banks to deliver water to trees and plant areas. A sprinkler system is being used instead of drip or flood
irrigation because of the vulnerability of these systems to high flow events in the rivers flood canal.

It is estimated that 60% of the water delivered to the project area will be returned to the aquifer through
infiltration and seepage. The remaining 40% will be lost to evaporation and transpiration. The riparian
vegetation bordering the river will server to reduce erosion and filter contaminants from storm water drains that
outflow into the river.

Public Outreach: According to Karen Williams at the City of Phoenix, “To keep the public informed, the
city team produced a newsletter in Spanish and English and worked with the Mayor and Council to appoint a
Rio Salado Citizens Advisory Committee. Additionally, the team worked with the City Council to develop a
partnership with the National Audubon Society to lease four acres next to the Rio Salado to build an Audubon
nature center. This will help to address the science-based education needs of school children and capture
the interest of adults in environmental education subjects. Before the grand opening of Rio Salado, the team
provided educational programs for 312 middle school students. The program was created through a partnership
with Arizona State University and funded by Nina Mason Pulliam Trust. Additionally, the team held 515 public
presentations on the project since April 1997, reaching over 18,700 people.””

Challenges/Lessons Learned: Karen Williams at the City of Phoenix notes the following challenges and
lessons learned. “The River and the adjacent properties had been used for years as dumping grounds for unwanted
materials through formal and informal landfills. The city team worked to develop creative ways to construct the
project in this environment, using specialized techniques to protect structural facilities, specialized plant pits to
protect vegetation, and selecting appropriate irrigation techniques.

The project had to obtain nearly 100 federal, state, county and city permits for various aspects of the project.
Workers scooped 138,572 cubic yards of debris and waste from the River and removed 1,185 tons of tires.
The city team created an innovative screening and recycling guideline that saved millions of dollars in waste
removal to the projects bottom line. It also uniquely uses recycled items in the project as site furnishings
and construction materials that are illustrative of the river’s history and use, and provides recreational and
educational opportunities for visitors.””

Drivers: Drivers include: improve habitat value within the Salt River corridor; improve urban landscape
by replacing blighted river corridor with restored green space; flood management; environmental education
opportunities; recreation; and to draw visitors and interest to downtown which will increase demand for
redevelopment activities.

6 Ibid.
T Ibid.
8 bid.
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Park Signage
Rio Salado Phoenix
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Park walkway
Rio Salado Phoenix

Low flow channel at Central Ave.
Rio Salado Phoenix

Open water area at Central Ave.
Rio Salado Phoenix

Photos by Kelly Mott Lacroix
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Releasing wildlife
Rio Salado Phoenix

Rio Salado Phoenix

Rlo Salado grand opening celebration November, 2005
Rio Salado Phoenix All Photos by Kelly Mott Lacroix
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Rio Salado- Tempe Reach

Salt River Basin Pi"ﬂjECtE Primary Information Source: 1998 U.S.
Army Corps of Engineers Feasibility Study

and Environmental Impact Statement.

Location and Size: Salt River, Maricopa
County, McClintockto Priest Drive (except
Tempe Town Lake in the middle) and
McKellips Rd. south to Tempe Town Lake.
The project has two phases encompassing
a total of 136 acres.

¢> Primary Sponsor(s): United States Army

Rics Salado
Projects

H';‘Ihl:,l “y Rl
Corps of Engineers (USACE), City of
Tempe, and Flood Control District of
Maricopa County.

Tirés Rig

History: Prior to urbanization and agricultural development in the Phoenix metropolitan area
the Salt River, a major tributary to the Gila River was a perennial stream fed by snowmelt from
mountains in eastern Arizona. The first major changes to the River system came in the early 20"
century with dams constructed as part of the Salt River Project. These changes were exacerbated
by sand and gravel mining operations and other activities along the river. Over time diversions
from the river increased and eventually the River’s perennial flows in the river ceased, causing the
groundwater table to drop. As a result of these changes to the River system the natural riparian
habitat declined to the point where only small, isolated pieces of habitat remain. These changes
have also allowed saltcedar, an invasive non-native plant species with minimal habitat value, to
become established in the region.” In the past, the area encompassed by the Tempe Reach contained
abundant mesquite trees and high quality mesquite bosque riparian habitat. Large amounts of
erosion and streambed incising have lead to the lowering of the Salt River bed by as much as 30
feet in places.®

Planning Objectives: “Restoration of threatened and endangered species habitat; Restoration of
the study area to a more natural condition through the installation of plant species that are native
to and occurred historically in riparian streams and washes in the region; and increase recreation
opportunities.”®

Current Phase: Phase 1 is currently under construction, phase 2 is in redesign. (High flood flows
in the winter of 2005 required that the number of trees be reduces and relocated). Construction of
phase 2 is anticipated to begin in March 2006.

Phase: Reconnaissance Study completed in 1994 for 33 mile reach, Feasibility Report and EIS
completed April 1998.

Recommended or Implemented Plan: Alternative T5 - mesquite, cottonwood willow, wetland,

 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Va Shly’ ay Akimel Salt
River Ecosystem Restoration Feasibility Study, Final Environmental Impact Statement. Phoenix: U.S. Army Corps
of Engineers. p. 2-1

8 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (1998) Rio Salado Salt River, Ari-
zona Feasibility Report and Environmental Impact Statement. Los Angeles: U.S. Army Corps of Engineers. p. 1\V-2
& lbid. p. VI-1
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strand scrub, and open edge habitat. This alternative was selected because it closely follows the
planning objectives. &

Monitoring/Maintenance: For the first five years of the project, the cost of monitoring and
maintenance will be shared between the USACE and the local sponsors. After this time monitoring
and maintenance becomes solely the responsibility of the local sponsors. In each of the three
habitats (mesquite, cottonwood/willow, and wetland marsh) monitoring will be conducted monthly
for the first six months and every other month for another year. The area will be maintained to
have zero non-natives and 80% survival the first year and 100% survival the second and third years
and/or attain 40% cover after five years. Ninety percent cover is expected after ten years. Surveys
of wildlife will also be conducted as a measure of success.®

Funding and Cost: The projectis funded by USACE General Investigation, Ecosystem Restoration.
Costs will be shared between the USACE and the local sponsors. Total gross investment is
$6,171,000 and total annual cost is $684,000, which includes operation and maintenance of
approximately $230,000 per year.#

Land Ownership: City of Tempe and the Flood Control District of Maricopa County. Restoration
activities on Indian Bend Wash were permitted by FCDMC through an intergovernmental
Agreement and habitat easement.

Water Source: Proposed source of water is a new irrigation (non-potable) well. Water demand is
approximately 1,690 acre-feet per year.®> The water will be used to provide irrigation water for the
establishment of new vegetation and will be used to provide a permanent source of replacement
water for the wetland ponds. A contract is in place for the provision of this groundwater. Storm
water flowing through Indian Bend wash is also transmitted to the site but there is no contractual
agreement that guarantees the provision of this water.

Public Outreach: Typical USACE public outreach process during reconnaissance and feasibility
stages. Public access is not permitted within the environmental restoration area; however, public
access is provided along the western edge of the site by a multi-use path and observation ramada.

Challenges/Lessons Learned: Because of the project site’s close proximity to developed urban
areas, several concerns have been raised about possible management problems on the site.

Wetland ponds being a source of mosquito breeding, hydroseeded grasses causing wildfire
danger, noxious weeds, homelessness, and vandalism have all been raised as concerns of adjacent
businesses, path users, and nearby residents. Adaptive management will be an ongoing challenge
for the project as managers address these issues.

Drivers: Improve habitat value for threatened and endangered species, flood management,
environmental education opportunities, and recreation.

8 |bid.

& |bid. VI - 13

& lbid. p. VI-4, Table 6.3
% |bid. p. VI-2
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Indian Bend Wash restoration May 2004
Rio Salado Tempe

Indian Bend Wash Construction
& Ry Rio Salado Tempe

Indian Bend Wash restoration
April 2004
Rio Salado Tempe
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Aerial photo with |
project area outlined

Rio Salado Tempe

Rio Salado Tempe Upper Reach
Rio Salado Tempe

Rio Salado Tempe Lower Reach
Rio Salado Tempe Photos and maps courtesy of City of Tempe

Projects to Enhance Arizona’s Environment 11-42



Tres Rios

Galt River Basin ijectg Primary Information Source: 2000 U.S.
Army Corps of Engineers Feasibility Study

R Salado and Environmental Impact Statement.

Projects Location and Size: Salt River and Gila

' River, Maricopa County. Beginning at
83rd Ave. to the confluence with Agua Fria
River. The project study area included 9.2
river miles. The actual restoration project
area includes approximately 7 river miles

| Va Shly ‘ay Akimel and 5,600 acres.
Primary Sponsor(s): United States Army
Corps of Engineers (USACE) and City of

Phoenix (Tres Rios Restoration). United
States Bureau of Reclamation and City of Phoenix (Tres Rios Demonstration Wetland).

History: In the past, gallery forests of cottonwoods and willows covered hundreds of miles along
the lower reaches of the Salt and the Gila Rivers. Before Roosevelt Dam was constructed, the
Lower Salt River was a perennial stream with an average annual discharge of approximately
1,250,000 acre-feet. At the confluence of the Gila and the Salt, the “Salt River’s clear, streaming
waters contrasted with the muddy, sluggish Gila River.” The river had backwater and many channel
meanders and sand bars that were conducive to riparian growth. Today, the historic perennial
and high winter flows no longer exist because of dams upstream and diversions for urban and
agricultural use.®

Planning Objectives: “Provide sustainable and diverse native riparian habitat in and around the
Tres Rios area; Reduce flood damages to the Holly Acres community, surrounding development,
and agricultural areas; and Increase environmental education and recreation in the study area.”

Phases: Tres Rios Demonstration Wetland was authorized in 1992 and was constructed in 1995.
Reconnaissance for the Tres Rios Restoration was completed April 1, 1997; and the Feasibility
Report and Final EIS in April 2000.

Current Phase: The flood control levee is under construction, and environmental features for the
rest of the project are at 60% design. Construction of the restoration project is expected to conclude
in 2009, depending on yearly congressional appropriations.® Monitoring and maintenance continue
on the Tres Rios Demonstration Wetland.

Recommended or Implemented Plan: Alternative 3.5 includes: “pump station facility; regulating
wetland for treatment plan discharge; the creation of linear, constructed wetlands along the north
over bank; a pipeline from the over-bank wetland leading to cottonwood/willow corridors west
of El Mirage Road; open water/marsh areas within the channel west of EI Mirage Road; south
side distribution of dewatering well water and large open water/marsh creation areas; a flood

8 Alice Brawley-Chesworth. (2006) January. Review comments on draft report of this study.

8 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2000. Tres Rios, Arizona, Feasibil-
ity Report. Los Angeles: U.S. Army Corps of Engineers. p. IV- 1-4.
8 Supra note 86
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control levee to protect Holly Acres as well as other surrounding residential commercial, industrial
buildings, and farmland.”®

Monitoring/Maintenance: For the first five years of the project, the cost of monitoring and
maintenance will be shared between the USACE and the local sponsors. After this time, monitoring
and maintenance becomes solely the responsibility of the local sponsors. In each of the three
habitats, cottonwood/willow, wetland marsh and open water, monitoring will be conducted monthly
for the first six months and every other month for another year. The area will be maintained to
have zero non-natives and 80% survival the first year and 100% survival the second and third years
and/or attain 40% cover after five years. Ninety percent cover is expected after ten years. Surveys
of wildlife will also be conducted as a measure of success.®

Funding and Cost: The project is funded by the USACE General Investigation, Ecosystem
Restoration. Costs will be shared between the USACE and the local sponsors. Total first cost is
$99,321,000 with a total annual cost of $9,722,100 which includes operation and maintenance
which is approximately $2,414,150 per year (includes annual cost of water at $1,221,150).¢* All
costs are in 1999 dollars.

Land Ownership: City of Phoenix, Flood Control District of Maricopa County, Arizona Game &
Fish Department, and Federal lands.

Water: The main sources of water are the 91st Avenue Wastewater Treatment Plant effluent and
existing dewatering wells from within the treatment plant. Water demand is 24,423 acre-feet per
year.”2 An agreement exists ensuring the continued flow of effluent to the project site.

Public Outreach: 1995 Tres Rios Steering Committee (includes city, county, state and federal
government officials) formed Tres Rios Public Involvement Subcommittee, which helped to
facilitate public involvement and dialogue with the Corps (for more info see Feasibility April
2000, VII1-3).

Challenges/Lessons Learned: The Demonstration Project has contributed significantly to the
knowledge of wetlands treatment of effluent in the arid southwest. In addition to water quality data,
research has also been conducted in mosquito control, non-lethal beaver management, vegetation
sustainability, Salt Cedar control, public accessibility, and site security. The main lesson, however,
was that a demonstration project is invaluable for large-scale wetlands projects. Much has been
learned that will aid in the success of the full-scale project.

The most valuable information emerged from situations that had not originally been research focus
areas. Beaver management and mosquito control were two areas of research that evolved out of
“emergency situations” on the demonstration project and required additional research and problem
solving.

For the full-scale project implementation, one of the main challenges has been increasing land
costs in the area. This part of the valley is transitioning to residential development very rapidly.
Development pressures have caused the costs of land to increase significantly over what was
predicted in the initial studies. In addition, challenges remain in non-native plant control, multi-

8 Supra note 87

% |bid. VI - 13

% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2000) Tres Rios, Arizona, Feasibil-
ity Report, Summary. Los Angeles: U.S. Army Corps of Engineers. p. 3

%2 |bid.
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jurisdictional coordination, vector control, and balancing wildlife and human needs. Negotiations
continue for full participation of the sovereign Gila River Indian Community.®

Drivers: Drivers for this project include: restoration of riparian habitat, flood control, water quality
improvement, and pre-treatment of effluent for groundwater recharge.

% Supra note 86
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Demonstration Wetland
Tres Rios

Demonstration Wetland
Tres Rios

91st WWTP outfall into Salt River
Tres Rios

Map of project area
Tres Rios

Photos courtesy of City of Phoenix
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Va Shly ‘ay Akimel

Salt River Basin PI‘CIjE'EtS Primary Information Source: 2004 U.S.
Army Corpsof Engineers Feasibility Study

and Environmental Impact Statement.

fio Salado
Projects Location and Size: Salt River, Maricopa

County; Granite Reef Dam to Loop 101
Bridge. The study area encompassed
a 14 mile reach of the Salt River and
17,435 acres. The final project area will

encompass 4,130 acres.

_'u'a Shily oy Alimel B .
{:} Primary Sponsor: United States Army

Corps of Engineers (USACE), City of
Mesa, and Salt River Pima-Maricopa

Toes Rios

Indian Community (SRPMIC).
History: See Rio Salado - Oeste summary.

Planning Objectives: “Restore the riparian ecosystem to the degree that it supports native
vegetation and wildlife through the Salt River from immediately downstream of the Granite Reef
Dam to the Pima Freeway (SR 101); Establish a functional floodplain in unconstrained river reaches
of the study area that is ongoing and mimics the natural processes found in other naturalized
riparian corridors in Arizona; Provide passive recreation opportunities for visitors of all ages,
abilities, and backgrounds that are in harmony with the SRPMIC’s management of its culture and
native ecology; Create awareness through ongoing educational opportunities of the significance
of the cultural resources relating to the Salt River; Create awareness through ongoing education
opportunities of the significance of the Salt River ecosystem; Create awareness through ongoing
educational opportunities of the ecological connection between other ongoing riparian restoration
projects along the Salt River.” *

Current Phase: Feasibility study was completed in January 2005 and design agreement
negotiations are currently on going.

Phases: Reconnaissance initiated November 2000, Feasibility initiated August 2001, Final EIS
submitted September 2004, Feasibility study completed (Chief’s Report) January 2005.

Recommended or Implemented Plan: Alternative O is the recommended plan and includes
vegetation of large portions of the project area and minimal support for flood control structures.
The restoration includes: cottonwood-willow (883.4 acres), mesquite woodlands (379.7 acres),
river bottom (225.1 acres), wetlands (200 acres), and Sonoran Desert scrub shrub (23.6 acres).*

Monitoring/Maintenance: The USACE and local sponsors created biological goals and objectives
for the restoration project. These objectives were used to create habitat value goals using
HydroGeoMorphic Assessment of Wetlands (HGM). Performance targets were then established

% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Va Shly’ ay Akimel Draft
Salt River Ecosystem Restoration Study. Los Angeles: U.S. Army Corps of Engineers. p. V-6

% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2004. Va Shly’ ay Akimel Salt River
Ecosystem Restoration Feasibility Study, Final Environmental Impact Statement. Phoenix: U.S. Army Corps of
Engineers. p. 5-28
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for both acreage of desired cover types and the functional capacity index (FCI) of those habitats.%
During the course of the restoration, data will be collected on survival and health of the restored
habits and entered into the HGM model. The model then outputs functional capacity indices for
the habitats. For the restoration project to be deemed successful, the results must meet or exceed
80% of the projected results for each of the four Target Years. Should the project fall below the
80% threshold of predicted acreages and/or FCI values, adaptive management strategies will
be implemented. Monitoring of insects will also be conducted annually during the Operations
and Maintenance period to address concerns regarding disease vector control. The Corps, in
cooperation with the local sponsors, will write an annual report at the end of each of the first five
years post construction. This report will include a written description of current conditions as
well as the results of any HGM runs; flora and fauna surveys conducted; geo-references and maps
for the area covered in the report; topographic survey results identifying all significant features
(planting sites, on-going mining operations, etc.); and a well documented photographic record
including oblique photos from before, during, and after construction.*

Funding and Cost: The project is funded by a cost share agreement through the USACE General
Investigation, Ecosystem Restoration program. “The ecosystem restoration component of the
Tentatively Recommended Plan would require $76,143,600 in construction costs, $19,035,900
in contingency costs, $7,614,400 in Pre-construction Engineering and Design, $761,400 in
Engineering during Construction, and $4,949,300 in Supervision and Administration, for a total
construction cost of $108,504,600.” Operations, Maintenance, Rehabilitation and Repair for the
ecosystem restoration component has been estimated at $131,000 per year. Associated costs for
water supply are currently estimated at $1,283,000 per year.»

Land Ownership: Salt-River Pima Indian Community and City of Mesa

Water: Water for the project comes from seven sources: Salt River Project water leaking from
Granite Reef Dam, groundwater from existing and new wells, storm water, irrigation tail water,
surface water and groundwater from the SRPMIC, and effluent from the City of Mesa Wastewater
Treatment Facility. The construction of a well may require additional diversion structures. “This
project will rely primarily on excess surface water from the SRPMIC and effluent from the City of
Mesa Wastewater Treatment Facility. Groundwater is considered a secondary source of water.” %
Annual water demand is 17,100 acre-feet.

Public Outreach: A series of six scoping meetings were held with SRPMIC and the City of Mesa
between January 24, 2002 and April 1, 2003. The purpose of these meetings was to introduce
the project to the public, give individuals and agencies an opportunity to identify issues for
consideration in the EIS, and to solicit input on the project. News articles related to the project
were also published, and the draft EIS was made available for public review and comment.x

Challenges/Lessons Learned: Project is in the early stages. No challenges or lessons learned
were provided.

% Functional Capacity Indices are derived from field measurements taken from several different variables.

7 Supra note 95

% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Va Shly’ ay Akimel Draft
Salt River Ecosystem Restoration Study. Los Angeles: U.S. Army Corps of Engineers. p. VI-6

% Supra note 97

100 1pid. Table 54

101 Ipid. p. 11-2
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Drivers: The drivers for this project were to restore a degraded system and connect with other restoration
efforts along Salt River.
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Bingham Cienega Natural

Preserve Restoration

Primary Information Source: 2001
= 2 Bingham Cienega Restoration: Sonoran
ooy i — paamtent?] | Desert Conservation Plan, 2000 Arizona

' Water Protection Fund progress report, and
2001 Pima Association of Governments
Theee LinksFarm | Bingham Cienega Source Water Supply
ulsstion .

Final Progress Report.

San Pedio Praserve

Location and Size: Approximately 2000
e a—— feet west of the lower San Pedro River
and 0.25 mile north of the settlement of
Reddington in Pinal County. Bingham
Forbione Cienega is on the western site of the San
Pedro River Valley bounded by the Santa
P, RO Catalina Mountains and Galiuro Mountains.
The Bingham Cienega Natural Preserve

. occupies 285 acres.
4¢> Principal ~ Sponsor(s):  The  Nature

Conservancy (TNC) and Pima County

San Pedro Basin Projects Regional Flood Control District (PCRFCD)

Other Sponsors: Arizona Water Protection
Fund (AWPF)

History: The Bingham Cienega was historically used for farming and ranching. The agricultural
fields in the area were last cultivated in 1987. In 1989, the Pima County Regional Flood Control
District purchased the cienegas along with 285 acres of surrounding land in order to restore
natural ecological processes and to prevent floodplain development. In addition to the cienega,
the Bingham Cienega Natural Preserve also contains deciduous wooded swamp, mesquite bosque,
cottonwood/willow riparian forest, and sacaton grass areas. After Pima County purchased the land,
they entered into a 25 year agreement with The Nature Conservancy to manage the preserve.
The Bingham Cienega project is part of a series of projects that The Nature Conservancy has
implemented to preserve the San Pedro River which is on its list of “Last Great Places.”

Planning Objectives: The restoration goals for the Bingham Cienega are to establish a diversity of
riparian habitats in former agricultural fields and to plant species where the depth-to-groundwater
and soil moisture are sufficient to maintain the plantings once established. Related to the restoration
goals, the objectives of the project were to promote long term re-establishment of deciduous
riparian woodland, sacaton grassland, and mesquite woodland in the fields and to develop practical
techniques for promoting establishment of native plants that either do not require irrigation or that
require infrequent irrigation.

102 Pima Association of Governments. (2004) Riparian Areas: Restoration and Management in Eastern Pima County.
Watershed Forum, December 3, 2003. Based on meeting minutes. p. 10
108 Pima County Supervisors. 2001. Bingham Cienega Restoration: Sonoran Desert Conservation Plan.
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Current Phase: Monitoring and maintenance of the site is ongoing. The initial restoration was
completed in 2001.

Phases: Restoration began in 1998 with planting of sacaton seedlings and deciduous tree saplings.
Mesquites were planted in 1999 and native grasses in 2001, and cottonwood/ willow poles were
planted in 2000/2001.

Recommended or Implemented Plan: “Restoration habitat types were selected based on depth
to groundwater. The deciduous riparian woodland planting area was located close to the wetlands
where depth to groundwater was approximately three feet. Sacaton grasses were restored in areas
with six to nine foot depth to water, and mesquite woodland was planted where depths to water
exceeded nine feet.” The project emphasized sacaton riparian grasslands restoration because the
region has lost so much of this type of habitat over the last century. In three years a total of
approximately 62,000 sacaton seedlings were transplanted to the site.

Monitoring/Management: Monitoring and maintenance was conducted throughout the course
of the project. Separate monitoring tailored to each different riparian community type (deciduous
riparian woodland, sacaton grassland, and mesquite woodland) was conducted. In each area,
monitoring activities included hydrologic monitoring, vegetation monitoring on plots and transects,
photo point monitoring, and a three-year bird monitoring study.

Funding and Cost: The total project cost was $221,024. Of this amount, $84,679 was funded by
the Arizona Water Protection Fund. Other monies for the project came from U.S. Fish and Wildlife
Service, Wallace Genetic, University of Arizona, The Nature Conservancy, and Tri-Community as
well as in-kind donations from the Pima County Regional Flood Control District.

Land Ownership: Land is owned by Pima County Regional Flood Control District and operated
by The Nature Conservancy.

Water: Cienegas are low- to mid- elevation spring-fed wetlands characterized by non-fluctuating
shallow surface water. In this project, the type of riparian system restored in each area was
determined by the distance to the water table. Only riparian systems that could subsist on naturally
present water were established. This strategy reduced the need for long-term watering and helped
to ensure long-term viability of the site with minimal human management.

Water for the project, needed for the initial establishment of vegetation, came through an irrigation
agreement with adjacent property owners which granted PCRFCD access to their irrigation pump
well, canal, and underground pipe. The landowner’s original irrigation pump was not functional at
the beginning of the project so a new pump, purchased with grant monies, was required.

Pubic Outreach: Public outreach for this project included numerous field trips, about six a
year, for the three-year duration of the AWPF grant. The participants included high school and
university students, TNC members, other conservation groups, and local residents. Presentations
were made at various conferences and the local newsletter, Reddington Resource Review, carried
informational articles about the project. %

Challenges/Lessons Learned: During the course of this restoration effort, TNC learned that an
interdisciplinary team is very important for project planning. In order to ensure the best possible

104 Pima Association of Governments. 2001. Bingham Cienega Source Water Study: Final Project Report. Tucson:
Pima Association of Governments. p. 4
105 Supra note 103
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result, however, all of the team members needed to understand the project design and their roles in
that design. They also found that continuity of the team was very important so that lessons learned
in one stage of the project are carried on to the next stage.

One of the challenges that the project faced was ever escalating costs on project elements that were
not considered when creating the initial budget. For example, the restoration team did not consider
all of the costs associated with the irrigation lines, which resulted in unexpected expenditures. As a
result, they recommend that a rigorous cost analysis be conducted prior to project implementation.
Had they done this analysis in their project, they would have seen, for example, that it was cheaper
to drill a well adjacent to the fields rather than depending on the existing well at the house site and
irrigation lines from that well.

Management of non-native vegetation on the site was a significant problem. As a result, the
restoration team recommends that weed management be a primary objective of any restoration
project where invasive species are a concern. They also recommend that the project timeline be
prolonged at least ten years in order to demonstrate success as well as to provide the flexibility to
adapt to climactic conditions.s

Drivers: Habitat restoration and floodplain protection.

106 Sypra note 102
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Las Cienegas National
Conservation Area

> SR Primary Information Source: 2002 Bureau
F . of Land Management: Las Cienegas Resource
Bingham Cleneda | \Janagement Plan and Record of Decision.

Location and size: The Las Cienegas
et e Nz_ﬁtional Qonservation Area is located _50

iiition miles outside of Tucson between the Empire
and Whetstone mountain ranges in Pima
County. Two and one-half miles of creek were
L23 Ciereaas HCA restored under an Arizona Water Protection
Fund grant. (Much of the Las Cienegas
National Conservation Area is also located in

Allalfa Faerm
Aagiitsation

Forbione the Santa Cruz Basin.)
Primary Sponsor(s): Bureau of Land
Seertd Vs Management (BLM).
s Other Sponsors: Arizona Water Protection
¢ Fund (AWPF).
History: “In 1988 BLM acquired, though

a land exchange, 45,000 acres within the
Empire Cienega, and Rose-tree ranches in
northeast Santa Cruz County and southeast

San Pedro Basin Projects

Pima County, Arizona. Later exchanges have brought in 4,000 more acres. These lands, which
became the Empire-Cienega Resource Conservation Area, have extremely high social, cultural,
and resource values for the local and national public. . . Two segments of Cienega Creek have
been proposed to Congress for designation as scenic river segments in the Wild and Scenic Rivers
System.” 2" In September 1999 Congressman Jim Kolbe introduced legislation to create the Las
Cienegas NCA. The area includes five of the rarest habitat types in the American Southwest:
cottonwood willow riparian areas, cienegas, sacaton grasslands, semi desert grasslands, and
mesquite bosques.

Planning Objectives: “Las Cienegas NCA was designated ‘to conserve, protect, and enhance for
the benefit and enjoyment of present and future generations the unique and nationally important
aquatic, wildlife, vegetative, archaeological, paleontological, scientific, cave, cultural, historical,
recreational, educational, scenic, rangeland, and riparian resources and values of the public lands
... while allowing livestock grazing and recreation to continue in appropriate areas.”*®® Among
the stated planning area vision and goals are to: maintain and improve watershed health; maintain
and restore native plant diversity and abundance; protect water quality; protect water quantity;
and ensure sustainability and a complementary relationship of mineral resources to the protection

107 Tucson Field Office, Bureau of Land Management. 2002. Proposed Las Cienegas Resource Management
Plan and Final Environmental Impact Statement. Tucson: Bureau of Land Management. p 1-5

108 Ibid 2-2
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of water quality and quantity. * On BLM lands within the Empire-Cienega Planning Area, the
objective is to achieve and maintain properly functioning condition on 100% of the riparian areas
by 2005 and achieve and maintain potential natural vegetation community on 95% of the riparian
areas by 2010.m°

Current Phase: Maintenance

Phases: In September 1999, Congressman Jim Kolbe introduced legislation to create the Las
Cienegas NCA. The NCA was designated by congress in December 2000. Soon after, the
Environmental Impact Statement (EIS) process was initiated, and a final EIS and management
plan was released in June 2002.

Recommended or Implemented Plan: “Alternative two emphasizes ecosystem management
and the use of partnerships and collaboration during implementation to achieve desired resource
conditions. Biannually, a Biological Planning Team would collaboratively evaluate monitoring
data and issues relating to livestock grazing, recreation, and wildlife management for the primary
goal of maintaining or achieving desired resource conditions. BLM would designate all public
lands within the area as an area of critical environmental concern to protect sensitive riparian
and wetland habitats. Livestock grazing would continue on public land allotments, but grazing
operations would incorporate variable stocking rates and flexible rotations. BLM would designate
two utility corridors and a corridor for the Arizona Trail and would close or restrict the use of some
roads to provide a mix of motorized and non-motorized recreation while ensuring that desired
resource conditions are met. Both mechanized and motorized vehicles would be restricted to
designated routes.”!

Monitoring/Management: “Riparian condition will be reassessed every five years at key riparian
monitoring sties for segments currently in proper functioning condition. Segments that are not in
proper function condition will be monitored every 2 — 5 years depending on the type of management
change being implemented.””?

Funding and Cost: Las Cienegas NCA is funded by the federal government for operations and
maintenance. Restoration was conducted under a grant from the Arizona Water Protection Fund
for $210,700.

Land Ownership: Most of the land within Las Cienegas NCA is owned by the federal government
and managed by the BLM. The remaining land within the NCA is state- owned land.

Water: The Las Cienegas NCA encompasses most of the Upper Cienega Creek watershed, which
is important for the Tucson area for flood control and aquifer recharge. The Upper Cienega Creek
watershed has been estimated to provide 10% of the recharge to the Tucson Active Management
Area. The maintenance of the undeveloped watershed in good condition protects Tucson from
floods that might surpass the city’s flood control channel design. If the basin were fully developed,
flood peaks could increase by and estimated 25-50%.3 Upper Cienega Creek below Gardner

109 Ibid p. 2-5

10 bid. p. 2-7

W Ibid p. xv

112 Tucson Field Office, U.S. Bureau of Land Management. 2003. Approved Las Cienegas Resource Management
Plan and Record of Decision. Tucson: U.S. Bureau of Land Management. p. 78

13 bid 3-8
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Canyon was designated as a Unique Water* by Arizona Department of Environmental Quality in
early 2002.7> Cienega Creek has a perennial flow for 8.3 miles and its tributaries Mattie Canyon
and Empire Gulch have perennial flows for 1.1 and 0.9 miles respectively. About 18.5 miles of
riparian habitat occur along Cienega Creek and its tributaries.

Pubic Outreach: “In January 1995, BLM brought together people from federal, state, and local
agencies with an interest in the Sonoita area to discuss forming a partnership to work with the
community on public land issues. . . In July 1995, the Sonoita Valley Planning Partnership held a
community workshop to review the questionnaire results and discuss other Sonoita Valley issues.”
Working groups were formed and met monthly from August 1995 to February 1999. During this
time, the group created and agreed upon the area of concern, objectives, and alternative management
strategies-and reached a consensus on a preferred series of management strategies. From March
1999 to February 2000 the Partnership met four times to develop a monitoring program for the
Empire-Cienega Planning Area.

Challenges/Lessons Learned: “Participants state that moving the plan off paper and onto the
ground is the biggest challenge, and that continuing to fund staffing and monitoring will remain a
pressing need... BLM officials say that, as Tucson continues to grow, new pressures for recreational
use will emerge.” 16

Drivers: Maintenance of an ecosystem and prevention of urban encroachment.

14 ADEQ defines a unique water as: ““A surface water classified as an outstanding state resource water under Ari-
zona Administrative Code R18-11-112”. ADEQ website http://azdeq.gov/environ/water/assessment/download/305-
02/aadef.pdf

15 Supra note 112

116 Red Lodge Clearinghouse. 2005. Stories: Sonoita Valley Planning Partnership. http://www.redlodgeclearing-
house.org/stories/sonoita.html
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San Pedro Preserve

Primary Information Source: 1997 Arizona
San Pedeo Preserve]| Water Protection Fund (AWPF) Application,

.l 2000 AZWPF Award Amendment, 2003
Bingham Cienega | Nature  Conservancy-San Pedro Preserve

Riparian Habitat Restoration Project Final
Report, and 2001 AWPF Progress Reports.

Theee Links Farm | Location and Size: Three river miles
isition outside of Dudleyville in Pinal County. The
restoration area is 850 acres.

Allalfa Faerm
Aagiitsation

Primary  Sponsor(s):  The  Nature

Las Cienegas NCA Conservancy (TNC).

Other Sponsors: Arizona Water Protection
b Fund and U.S. Bureau of Reclamation.

History: The San Pedro River Preserve was
St} ot establishedby TheNature Conservancyin1997
. with funds from the Bureau of Reclamation
for the mitigation of willow flycatcher habitat.
4¢> The BOR provided these funds to mitigate
impacts from the modification of Roosevelt
San Pedro Basin Projects Dam, which inundated willow flycatcher
habitat. The area contains Sonoran desert
scrub, river terraces, and primary floodplain
on the San Pedro River. The uplands and terraces had been substantially modified for agricultural
and aquaculture uses. A flood in 1993 severely damaged aquaculture ponds and the eroding banks
in these areas created an unstable river shoreline.

For most of its history, the property was operated as a small livestock operation. The prior owners
acquired the ranch in 1963 and operated it as the Sal Cattle Company from 1967 to about 1987.
When cattle operations ceased, about 40 acres of bottomlands were converted to aquaculture ponds
for production of channel catfish, large mouthed bass, and other exotic game fish. Aquaculture,
pecan, and alfalfa cropping continued until early 1993 when a flood destroyed 15 acres of the
orchard and many ponds. All but two ponds were allowed to dry up and the alfalfa operations
ceased.

Planning Objectives: The overall objective of the San Pedro Preserve is to protect and enhance
willow flycatcher habitat. To this end, the restoration plan included: protect and enhance existing
riparianforest habitat; restore native grassland communities on the river slopesand terraces; maintain
these communities through a program of prescribed burning; stabilize banks and reestablish native
riparian forest in areas where the old aquaculture ponds created unstable shorelines; and develop
and demonstrate agricultural techniques for use in large scale habitat restoration.?

124 The Nature Conservancy. (1997) Application to Arizona Water Protection Fund, San Pedro River Preserve
Riparian Habitat Restoration Project. Tucson: TNC.
125 |bid.
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Current Phase: Monitoring and maintenance are the major activities proceeding on the property at
thistime. Continuous fence maintenance is required to maintain exclusion of cattle and unauthorized
use (predominantly ATV’s). The Nature Conservancy is also actively trying to manage invasive
and non-native species on the property by depleting the seed bank within the soil. By successively
irrigating the area until weeds germinate and then tilling them under before they go to seed, TNC
hopes to eventually deplete the soil of its weed bank.*?s It is anticipated that this process will take
several years. The AWPF grant was complete in July 2002.

Phases: Phases of the project included: draft revegetation and monitoring plans (Nov 2000);
construct groundwater piezometers, conduct groundwater level monitoring, contour mapping,
and install flow meters (Nov 1998 - May 2000); conduct groundwater flow modeling; fluvial
geomorphic characterization study (May 2002); plant agricultural research plots (Nov1998 — May
2002); grade and restore ponds (Nov 99 — May 02); revegetate pond areas (Nov 2001); revegetate
stream banks (Nov 2001); construct and maintain preserve fencing (Nov 98 — May 02); and photo
point, floodplain, and vegetation monitoring (Nov 98 — Nov 02).%

Recommended or Implemented Plan: Restoration began with the installation of an ungulate
exclusion fence to keep cattle and other unauthorized users out of the property. The fence was
completed in 1999, and revegetation efforts began shortly after. Restoration planting zones were
based on depth to groundwater. To gather information on hydrologic conditions, TNC installed
piezometers, monitoring wells, flow meters, and stream flow monitoring transects. The information
was then used to create a depth to groundwater map that was overlaid on a detailed contour map
of the site. Restoration planning then proceeded based on the depth to groundwater in a given
area.»

Restoration of abandoned agricultural fields and ponds consisted initially of repeated forced
germination of weed seeds, tilling under of weeds, and drilling native seeds into tilled soil.
Irrigation was used to supplement natural rains until vegetation was established.?

Monitoring/Management: “Monitoring will be done every fall for a minimum of three years
beginning with the first fall after restoration sites have been planted. Approximately 10-15
permanent transects per site will be established perpendicular to the hydrological gradient using
stratified random sampling. Plant species will be recorded at set intervals along each transect
using the point intercept method, whereby the identity of the plant(s) intercepting a vertical line is
recorded. This information can then be converted to percent cover. Monitoring will continue until
the outcome of the restoration can be determined from the data collected and therefore may extend
beyond the three-year minimum.””®

Funding and Cost: Funding for this project came from the Central Arizona Project (CAP)
Modified Roosevelt Dam under the authority of the Fish and Wildlife Coordination Act-and the
result of a Section 7 ESA consultation. Bureau of Reclamation funding totaled $4,422,804.00.

126 Harris, David (TNC- Director of Land and Water Protection). (2006) January. Interview with author (
Schwarz).

121 Arizona Water Protection Fund. (2000) Arizona Water Protection Fund Grant Award Contract Amendment No.
97-044 WPF-01. Phoenix: Arizona Department of Water Resources. pp. 3-13

128 Harris, David and J. Douglas Sprouse. 2003. San Pedro Preserve Riparian Habitat Restoration Project Final
Report Revised. Tucson: The Nature Conservancy. p 9

129 pid.

130 |pid.
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An “endowment” has also been established by BOR to fund management of the Preserve in
perpetuity. The endowment funds are to be used for management of the riparian area aimed at
directly benefiting the willow flycatcher.

Land Ownership: The Nature Conservancy (TNC obtained a grant from BOR in 1996 to acquire
the land.)

Water: Twenty-five hundred acre-feet of groundwater pumping were retired from the property
which had been used for ranching, alfalfa, cotton, and aquaculture. The water right is still exercised
by application of groundwater for weed eradication. Groundwater was also initially used to
irrigate new plantings during the revegetation stage.

Prior to implementation of restoration extensive hydrologic analysis was conducted. This analysis
allowed the sponsorsto divide up the area based on depth to groundwater and revegetate accordingly.
The three area classes were: depth to groundwater less than eight feet, between eight and sixteen
feet, and greater than sixteen feet.

Since groundwater pumping has been all but eliminated on the property, increased flows have been
observed in the river. Beavers have also returned to the area and are especially active at times of
higher flow.

Pubic Outreach: The group Volunteers for Outdoor Arizona helped TNC by setting up production
of seedlings in the greenhouse and planting them in the field.

Challenges/Lessons Learned: Willow flycatcher habitat creation was one of the major objectives
of the project and numerous breeding pairs live on the site. A strong link was observed between
the presence of beaver and the presence of willow flycatchers. Willow flycatchers prefer a very
specific riparian habitat with high vertical diversity. Action by beavers continuously changes the
characteristics of the riparian zone supporting the continued formation of ideal willow flycatcher
habitat.

One of the objectives of this project was to determine the best way to facilitate re-vegetation
of Giant Sacaton through seeding in a field setting. In the test plots used for this project, the
restoration team found that germination times vary but that if the seeds are irrigated; there is a fair
rate of germination. The plot that fared the best was one that received a post seeding treatment of
herbicide. It was also found, in this case, that applying mulch to the seedlings did not increase the
cover of Sacaton.

The most challenging aspect of this project was weed control and ““is possibly the most significant
factor influencing the relative success of any restoration project.” The project team learned an
important lesson in the preparation of soil and fields. They intended to prepare a seed bed using
tractor drawn discs and conduct multiple irrigations followed by disking to kill germinating weeds.
The idea was that they would deplete the soil weed seed bank and thus effectively control weed
growth. Due to funding restrictions, they could only go through this process twice. They found
that it was not adequate to resolve the weed problems and that it created a seed bed as well suited
for weed germination as for native seed. A better alterative turned out to be the use of a Truax no
till range drill that cuts a series of one centimeter deep furrows into which native seed is introduced,
this process minimized weed seed germination by reducing soil disturbance.

131 Supra note 126
182 Supra note 128
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They have also found at this site (and others) that extended post germination irrigation favors non-
native weeds over native grasses. However, longer-term monitoring may lead to other conclusions.
13 [n general, the restoration team recommends that future restoration projects: “1) Don’t depend on
irrigation water in the desert country to make a successful project. Irrigation water is an unnatural
commodity and its use brings unnatural results. Drought is natural but it is also a major obstacle
to successful restoration of native riparian grasslands. Pray for rain at just the right time and don’t
expect to get it. 2) Be flexible and prepared to adaptively manage the process as new information
becomes available or new conditions arise. And 3) Try to design so that the restoration process
doesn’t depend on a particular team of workers or equipment to accomplish the work as they will
change many times.”**

Drivers: Part of TNC campaign to restore and preserve San Pedro River watershed with an
emphasis on willow flycatche habitat.

133 |bid. p 19
13 Ibid. p 30
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Aerial view of project site
San Pedro Preserve

San Pedro Preserve

San Pedro River through preserve
San Pedro Preserve

Photos courtesy of AWPF
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Agua Caliente Spring (Not

Marana High Plains Implemented)
Primary Information Source: 2002 U.S.

] Agua Caliente _ - -
r“‘mwo& Army Corps of Engineers Detailed Project
Swan Wetlands Report.

S Location and Size:: Roy P. Drachman Agua
' \ Sweetwater Wetlands | Caliente Regional Park 12325 E. Roger Road,
Ed Pastor Kino Pima County, Tucson; Northeast corner of the

,/ ) eodel Tucson Basin at the foot of the Santa Catalina
§ aseo ae las

Simpson Farm

Accidental
Restoratio

Tres Rios
del Norte

San Xavier
Restoration

7 ) Mountains. The site is 101 acres.
Esperanza J} lglesias _ _ _
Ranch \J s Primary Sponsor(s): Pima County Regional
‘“H Flood Control District and U.S. Army Corps
\ % of Engineers.
jj ‘\-'-}. Other Sponsors: Pima County Natural
8 a / Resources, Parks, and Recreation

Department.

History: From 1935 to the 1970’s, the project
area was utilized for ranching and farming
(orchards and alfalfa fields). In the 1970’s
through mid 1980°s, a development company planned to build lake-side homes, but the idea was
never implemented. In 1985, Pima County Parks and Recreation purchased the property and
opened the park to the public, which was named after Roy P. Drachman Sr., who donated $200,000
for the park.s

Santa Fe Ranch

Santa Cruz Basin Projects

Planning Objectives: “Improve general ecosystem function; Increase the diversity of native
vegetation structure and cover; Create habitat capable of supporting numerous rare native aquatic
fish, amphibians, and reptiles; Restore the natural structure and function of the spring over at
least a portion of the Park; Improve habitat for local native plant and animal species such as
riparian birds; Create educational and recreational opportunities that improve public enjoyment
of the Park; Facilitate a deeper public understanding of the plight of native aquatic species and
their habitats in the southwest; Increase awareness of the impacts of non-indigenous species; and
Improve appreciation of biological diversity.”*

Current Phase: Due to lack of public support this project did not move beyond the planning
stage.

Phases: Reconnaissance phase initiated in February 2000 and completed December 2000.
Feasibility initiated September 2001. Final Detailed Project Report (DPR) issued on October 15,
2002.

Recommended or Implemented Plan: The alternative that was chosen for implementation
includes the elimination of ponds two and three, the improvement of pond one, and the creation of
a Cienega. The entire upper park area, including the open water in the upper pond and the lawn

136 Pima County. (2005) Agua Caliente Ranch. http://www.dot.co.pima.az.us/flood/AguaC/ranch/index.html
137 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2002) Agua Caliente Spring
Aquatic Ecosystem: Detailed Project Report. Los Angeles: U.S. Army Corps of Engineers. p. 2-3
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and picnic facilities, will be maintained. The plan was considered to be the “best buy,” the most
cost effective alternative.

Monitoring/Management: Project did not reach the monitoring and management phase because
Pima County decided not to proceed with restoration. Flows from the spring, however, will
continue to be monitored.

Funding and Cost: Funding and authority for this project came from Section 206 - Aquatic
Ecosystem Restoration. Total estimated costs if the project had been implemented were $5.15
million, including the value of the land purchased to create the park.:

Land Ownership: Pima County.

Water: Agua Caliente is a thermal spring that has been impounded in a series of ponds.
Restoration of this ecosystem would have been achieved by allowing the water from the spring
to flow naturally with fewer pond impoundments. Two of the three impoundments would have
been removed and water from the spring would flow down a main channel and several secondary
channels. The secondary channels would flow into the cienega and hummock habitats. The
USACE anticipated that the restoration plan would reduce infiltrative and evaporative water losses
for the area, and re-establish sites for aquatic and riparian plants and animals that have disappeared
or are in the process of disappearing.

The channels were designed to maintain the minimum water depths required to support fish
populations even during very low-flow periods and to convey large flows up to a 100 year event.
Initially, it would have been required to divert water from the stream to irrigate emergent vegetation.
There was no supplemental water requirement for this project. All water required to establish and
support the restored vegetation would have been supplied by the spring as it meandered through
the new riparian environment.

Pubic Outreach: Public outreach on this project was extensive.*t A Citizen’s Advisory Committee
formed to communicate ideas between citizens, sponsors, and USACE. There were three public
meetings by USACE and Sponsors (January, April, and August of 2002). Major concerns expressed
at these meetings included: “limited future public access and recreation opportunities in the Park
if restoration is to proceed; loss of Park aesthetics caused by conversion of open water habitats to
native cienega-type wetlands; lack of public input into planning process; effect of system alteration
on species currently using the Park; risk of increased mosquito populations with creation of native
habitats and removal of non-native fishes; and lack of adequate spring discharge to maintain
streams that can support the target habitats/species.”*

Challenges/Lessons Learned: This project did not move out of the planning stage because there
was not enough public support for it. The project sponsors believe that the project would have
benefited from a much slower public input process. Public scoping and alternatives analysis was
conducted for this project over the course of one year, at the end of which the community had
to approve one of the alternatives. This timeline proved to be much too quick for the affected

1% |bid. p. 3-60

139 1bid. Appendix A

140 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2002) Agua Caliente Spring
Aguatic Ecosystem: Detailed Project Report. Los Angeles: U.S. Army Corps of Engineers.

41 Ibid.

142 |bid.
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community. A lesson learned from this is the value of early assessments of the community’s
concerns and wants before presenting them with alternatives to either accept or reject.

Another challenge created by the timing of the project was that the ecosystem appeared to be
functioning fine at the time the scoping process for restoration was approved. The general public
did not see the biological losses that were occurring because they had not reached a critical point.
In fact, the summer after the restoration project was rejected, low stream flows caused two of the
ponds to dry up. The project sponsors note that in retrospect it would have been better to initiate
planning and public input in response to the drying ponds rather than beginning the project at a
time when outwardly the ecosystem appeared to be fine.'*®

Drivers: Restoration for public use and enjoyment as well as to provide habitat for several priority
species in the Sonoran Desert Conservation Plan.

143 Pima Association of Governments. (2004) Riparian Areas: Restoration and Management in Eastern Pima
County. Watershed Forum December 3, 2003. p. 6.

Projects to Enhance Arizona’s Environment l-72



s

L it

Agua Caliente pond in 2004
Agua Caliente Spring

SNYDEHR HD.

LIMBERLOST U

— e s

ROGER
RO :
o

PRINGE RO fondee ™

HOMESTEAD A

Agua Caliente pond in 2002
Agua Caliente Spring

Agua Caliente Spring

Projects to Enhance Arizona’s Environment

FT.LOWELL AD. — - -
——-=' Mesquite bosque with trail
Map of project area Agua Caliente Spring

Photos courtesy of Jennifer Jones
and USACE

1-73



Ed Pastor Kino

Simpson Farm

Accidental
Restoratio

Tres Rios
del Norte '\ .

Restoration Report.
San Xavier

Restoration

Santa Cruz Basin Projects

Park in 1986, little progress was made on the master plan between 1981 and 1995.

The master plan was updated in 1995 to include multi-use trails from Sam Lena Park to 1-19
and additional recreational facilities around the Ajo Detention Basin. In 1997, a baseball field
and other public facilities (Kino Sports Complex) were constructed around the basin. Due to
continued development in the area, the basin continued to take on more runoff and deteriorated

aesthetically.*

Planning Objectives: The original planning objectives for the project included: restoration, water
harvesting for the area of vegetation and the Kino Ball Fields, and flood control. The original plans

also included a golf course which was subsequently removed from the plan.

The original planning objectives state: ‘“Restore wetland and riparian vegetative communities
representative of historical/optimal conditions in the region; restore habitats for target/beneficial
fish and wildlife species; maximize the acreage of functional wetland habitat within limits of the
golf course design; achieve an optimal mix of habitats that supports the greatest diversity of target/

144 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 1998. Tucson (Ajo) Detention Ba-

sin, Pima County, Arizona, Final Ecosystem Restoration Report. Los Angeles: U.S. Army Corps of Engineers.

Projects to Enhance Arizona’s Environment

Marana High Plains Environmental Restoration

] Agua Caliente P rOj ect
. Mguo& Primary Information Source: 1998 US
; Swan Wetlands Army Corps of Engineers Final Ecosystem

| \ Sweetwater Wetlands ) . . .
Ed Pastor Kino Location and Size: Along Tucson Diversion

r/ ~ Channel, Pima County, Tucson; north of Ajo
t #  Paseode las Way and west of Country Club Road. Project
Esperanzarr ; glesias created 28 acres of riparian and open water
Ranch "\ o and 21 acres of grassland, mesquite bosque

2 \ and marsh in a 120 acre area.
3 \ Primary Sponsor(s): Pima County Flood
jj L“"}. Control District (PCFCD) and United States

R A f Army Corps of Engineers (USACE).
Santa Fe Ranch Other Sponsors: Pima County Wastewater
Management.

History: The Tucson (Ajo) Detention Basin
was constructed in 1966 along the Tucson Diversion Channel. The USACE built the basin as a
flood control element, which intercepted and reduced peak flows from the Tucson Arroyo and
Railroad Wash drainage areas. Downstream, flows were released gradually into the Tucson
Diversion Channel, which would then merge with the Julian Wash and down to the Santa Cruz
River. The basin had a flat earthen bottom and levee with scrub trees and grasses along the edges.
In 1981, the USACE and Pima County developed a master plan for the diversion channel called
The Tucson Diversion Channel Recreation Development Program. The plan called for improving
the recreational opportunities on the land. With the exception of the construction of Sam Lena
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beneficial species while promoting the principal fish and wildlife objective proposed by a restoration
alternative (balancing of objectives); minimize disturbance-type impacts to restored wetlands from
the adjacent golf course and from pedestrian traffic; restore wetlands to be ecologically resilient
and self-sustaining; minimize potential from sediment and organic matter accumulation in restored
wetlands (low maintenance design); protect restored wetlands from feral predation; design for and
maintain adequate vector control in restored wetlands; enhance water quality of the reclaimed water
source (i.e., water treatment function of restored wetlands); maintain the existing flood protection
capacity of the Tucson (Ajo) Detention Basin; accommodate incidental recreational values (e.g.,
interpretive centers, wildlife viewing, education, and research).”*

Recommended or Implemented Plan: The area is designed with nine separate zones based
on quantity and frequency of inundation with each zone given ample space so that wildlife
appropriate to each can easily establish. The watercourse and pond edge zones, however, were
lined or minimized in an effort to control mosquito populations. Ed Pastor Kino project included
seven elements: riparian area stream courses and ponds, including four stream courses (labeled A-
D), a deep pond and a series of in-line ponds; a reclaimed water system that conveys water to the
project via the City of Tucson’s reclaimed water system; on-site irrigation system; a re-circulation
system; conveyance facilities; site security, made necessary by the use of reclaimed water and the
steepness of the ponds banks; and additional amenities such as trails.

Monitoring/Management: Pima County is responsible for the operation and maintenance of the
site. The site is managed to achieve a series of objectives including: maintain the flood control
capacity of the basin; maintain an ecosystem habitat; maximize the use of harvested storm water
and minimize the use of reclaimed water; minimize the mosquito population; and maintain water
quality.* Once restoration was complete, extensive testing of the basin, species counts, water
quality monitoring, and vegetation analyses were conducted. The goal of this monitoring is to
determine the viability of the design and to attempt a cost-benefit analysis.* Audubon Society is
monitoring bird life. Arizona Game and Fish is monitoring the establishment of a Burrowing Owl
population.

Current Phase: Operation and maintenance, construction was complete in 2002.

Phases: In early 1997, the Corps initiated a Preliminary Restoration Plan (PRP) to determine
the feasibility of modifying the basin features for restoration of riparian habitat. An Ecosystem
Restoration Report (ERR) followed and was approved in April 1998. Plans and Specifications were
initiated in June 1998. Construction was awarded in July 2000. Modifications were completed in
2002 and the original facility was expanded to 141 acres: 50 acres of riparian area within the basin,
including freshwater marsh and riparian habitat; twelve acres of wildlife and open water areas;
and 38-acres of mesquite bosque and ephemeral grassland. Though a golf course was originally
proposed, it was not implemented in the final plan.

Funding and Cost: Funding and authorization for this project came from the USACE Section
1135 of WRDA of 1986 - Project Modification for Improvement of the Environment Total cost

1

~

® Ibid. p.3-14

¢ Supra note 143.

7 Supra note 144

¢ Bennett, Paul. (2000) “A New Friendlier Corps.” Landscape Architecture Magazine. 01/00 Washington, D.C.

1

i

1

N

1

N

Projects to Enhance Arizona’s Environment 11-75



of this project was approximately $12 million.** Total construction award cost approximately
$8,215,444. Water cost is estimated to be $265,000 a year.:s°

Land Ownership: The Basin is owned by Pima County and there is a small parcel adjacent
owned by Pima County Regional Flood Control District.

Water: Project uses storm water runoff and reclaimed water. Reclaimed water will be provided
by the City of Tucson and is intended to be under contract before the project can move forward.
Total water demand is estimated to be 574 acre-feet per year.’s* The project provides the ability
to harvest and store storm water as well as reclaimed water. The water harvested and stored in
the basin is then used for irrigation and habitat creation within the redesigned basin as well as for
irrigation at adjacent parks and sport facilities.

Public Outreach: A school program was developed at a local elementary school, where students
created a 9°x 9” model to present to the local community. Audubon has provided outreach, as has
Pima County Natural Resources, Parks, and Recreation.

Public access to the site is limited; however, teachers are allowed to take classes into the riparian
areas. ™ The site is also being used by Tucson Audubon for Saturday morning bird walks, and a
jogging trail is open to the public that goes around the basin.

Challenges/Lessons Learned: One challenge of this project was working through the regulatory
issues surrounding the commingling of reclaimed water with storm water. At the present time
(2005) changes in regulatory approaches to this issue continue. In addition the use of a “Waters of
the U.S.” posed challenging regulatory hurdles. Several permits were required for activity within
the basin, including:

e Arizona Pollutant Discharge Elimination System (AZPDES) permit (Including a
Management Plan as well as current testing requirements).

e An Arizona Aquifer Protection Permit (APP) (Including a Emergency Response Plan
that necessitated training of personnel within several city and county agencies)

e A 401/404 permit for upkeep and reconstruction of the basin after flood events

e An Arizona Reclaimed Water Reuse permit for areas needing irrigation outside the
basin

e A Pima County Industrial Wastewater Permit for any wet well sediment disposed of
within the wastewater conveyance system

e Arizona Water Rights appropriation (for storm water harvesting and use)

14 Bennett, Paul. 2003. “The Ed Pastor Kino Environmental Restoration Project: How the Use of Reclaimed Water
and Harvested Storm water Have Created an Environmental Restoration Benefit.” Paper presented at the 2003 Water
Use Symposium.

180 This estimate assumes a cost of $462 per acre-foot. The water will be supplied by the Tucson Water Before the
construction phase begins a signed interagency agreement between Pima County and City of Tucson will be required
to assure the cost of the water and water availability for the life of the project.

U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (1998) Tucson (Ajo) Detention Basin,
Pima County, Arizona, Final Ecosystem Restoration Report. Los Angeles: U.S. Army Corps of Engineers. p. 5-22

151 bid.

152 Bennett, Paul. (2003) “The Ed Pastor Kino Environmental Restoration Project: How the Use of Reclaimed
Water and Harvested Storm water have Created an Environmental Restoration Benefit.” Paper presented at the 2003
Water Use Symposium.

158 Bennett, Paul. (2000) “A New Friendlier Corps.” Landscape Architecture Magazine. 01/00 Washington, D.C.
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e Fifra and TSCA regulations on the application of pesticides within “a Waters of the
US”

e Meeting the retention of FEMA 100-year flood events

Prior to the project, there were a number of problems with mosquitoes. Many design features
such as lined channels and water recirculation strategies to vary elevations seem to be working
to minimize the problem. Mosquito monitoring and management is still needed, but one of the
lessons learned is that design can reduce the problem.

Vandalism of irrigation devices and of the burrowing owl nests has also been a problem in this
urban environment.

Drivers: The main impetus for the project was to create riparian areas and address existing
mosquito issues while maintaining flood storage. Water harvesting for the adjacent park use was a
benefit. The site is now being used to establish burrowing owls displaced by development in and
around Phoenix.:

154 Julia Fonseca (Pima County Flood Control District) (2005) November. Review comments on draft report of this
study.
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View of the deep pond
Ed Pastor Kino Environmental Restoration Project
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Map of Kino Wetlands and vicinity
Ed Pastor Kino Environmental Restoration Project

Example of an inline pond
Ed Pastor Kino Environmental Restoration Project

Full view of Ed Pastor Kino Wetlands
Ed Pastor Kino Environmental Restoration Project

Photos by Jennifer Jones
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Esperanza Ranch Riparian
Marana High Plains Restoration Project

Simpson Farm

Qccide”tt,a' ; Agua Caliente Primary Information Source: 2004 Arizona

estoratio r . . .

| El Rio Antiguo & Water Protection Fund grant application.

;reISNR'Ot-“ Swan Wetlands Location and Size: Santa Cruz County off of
el Norte

f%weetwater NS the 1-19 at Agua Linda Road. The restoration
projectisona300-acre conservationeasement.

,/ \l The project includes both sides of the Santa
Cruz River for one mile and the land on the

San Xavier

Restoration Ed Pastor Kino

| ~~  Paseodelas ) )
Esperanzal [ iglesias west side of the channel for another mile,
Ranch \J J} one-half of a mile of the Chivas Wash and a
7 ""“.1 10-acre pond area.
ﬁ'x M\ Primary Sponsor(s):  Tucson Audubon
jj - Society.
— N f History: The Esperanza ranch has been the

site of human endeavors since at least 1956
. . and has undergone degradation due to grazing,
Santa Cruz Basin Projects which caused erosion and allowed invasive
plants to thrive. The flow of the Santa Cruz
River is intermittent through the reach that will be restored. Most of the year the flow comes from
effluent released from Nogales International Wastewater Treatment Plant about 20 miles upstream.
A pond in the restoration area was created by sand and gravel removal during construction of
Interstate 19 and has cottonwood and willow already growing on its banks.

Santa Fe Ranch

Planning Objectives: “The goals of restoration are to increase the diversity, density and
sustainability of riparian habitat for the benefit of birds and other wildlife; engage the local and
regional community in site activities and develop a long-range strategy for stewardship of the site.”
The objectives for the site include conducting site planning; constructing a fence around the site
to exclude cattle; increasing native plants through planting and seeding, stabilizing erosion-prone
areas; monitoring site conditions to document changes; engaging the community in activities to
raise awareness about riparian habitat; and establishing both a plan for long-term stewardship and
an endowment to carryout the plan.ss

Current Phase: The project began in December 2004. The planning stage is almost complete and
restoration will begin in the spring of 2006 once the ungulate proof fencing is complete.®® The
project scheduled to be complete in 2008.

Phases: The schedule for design and implementation of the project includes: preparing and
submitting plans including a fencing plan (January 2005); plans detailing restoration and
revegetation, monitoring, and outreach (January 2006); and a site assessment report (January
2006). Reports on implemented work addressing these same topics will be prepared annually, and

1% Tucson Audubon Society. (2004) Application to Arizona Water Protection Fund for Riparian Restoration on
Esperanza Ranch. Tucson: Tucson Audubon Society. p. 6

1% Pphillips, Ann Audrey. (2005) Tucson Audubon Society Esperanza Ranch Riparian Restoration Project: Fencing
Workplan. Tucson: Tucson Audubon Society. p. 1
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a site stewardship plan will be prepared in 2007.

Recommended or Implemented Plan: The first stage of work on this project is the installation of
fencing around the 27,226 foot perimeter of the lands designated under the conservation easement.
Once the fence is in place new vegetation will be planted by seeding and planting around the river
channel, in the ponds, along Chivas Wash, and in the broad floodplain west of the river. Planting
techniques will include pole planting of cottonwoods and willow, seedling planting of riparian
and uplands species, and seeding of the broad landscape. All planting will be placed in water
harvesting basins and swales to concentrate rainwater around the plants until they can access
nearby elevated soil moisture. Erosion around the pond perimeter and east end of Chivas Wash
will be addressed through a combination of water harvesting and planting up gradient of erosion,
and soil stabilization at the erosion points. Non-native species will be removed and suppressed by
cutting and applying herbicides. An endowment will be establishing with contributions from the
property owner and Tucson Audubon Society to fund long-term management of the site.xs

Monitoring/Management: Monitoring will consist of observing habitat conditions, seedling
survivorship, avian use, wildlife use, and photo monitoring. Photo monitoring will be used to
document conditions before, during, and after restoration efforts. According to the fencing plan,
the fencing will be monitored monthly throughout the project period, within 24 hours of significant
river flows that could take out river crossing fencing, and within 24 hours of seeing vehicles,
cows, or people within the conservation easement who are not supposed to be present.’s® The
agreement with the AWPF indicates that the project sponsors must maintain the fence for 15 years
after installation and operate and maintain the revegetation site for a minimum of 20 years.
A conservation easement has been established on the property to protect the riparian area from
development and encroachment in perpetuity.

Funding and Cost: Funding for this project includes $279,411 from AWPF, $135,000 from Devon
Energy Corporation (to establish an endowment for long-term stewardship), in-kind contributions
of $6,500 from Stewart Loew and the Sky Island Alliance, and matching and in-kind contributions
of $151,270 from the Tucson Audubon Society.

Land Ownership: At the time of the grant application, Devon Energy Corporation of Oklahoma
City, OK owned the Esperanza Ranch. The 800-acre Esperanza Ranch property, including the 300-
acre conservation easement portion, is now owned by Mr. James Olson of Green Valley, Arizona.

Water: At the restoration site, the Santa Cruz River flow is intermittent, consisting of effluent/storm
water flow and base flow when the shallow water table is elevated. *° No water will be pumped
from groundwater wells nor diverted from surface water supplies at the Esperanza Ranch site to use
in restoration activities due to an agreement entered into by previous owners that restricts pumpage
here (the FICO Agreement). This provides an opportunity to conduct restoration activities using
harvested rainwater as the sole water source for seedlings planted outside the river corridor.

17 Tucson Audubon Society. (2004) Application to Arizona Water Protection Fund for Riparian Restoration on
Esperanza Ranch. Tucson: Tucson Audubon Society. p. 6

158 Phillips, Ann Audrey. (2005) Tucson Audubon Society Esperanza Ranch Riparian Restoration Project: Fencing
Workplan. Tucson: Tucson Audubon Society. p. 6

15 Arizona Water Protection Fund. (2004) Arizona Water Protection Fund Operation and Maintenance Agreement,
Agreement No. 05-132 WPF-OM. Phoenix: Arizona Department of Water Resources. p. 9

160 Tucson Audubon Society. (2004) Application to Arizona Water Protection Fund for Riparian Restoration on
Esperanza Ranch. Tucson: Tucson Audubon Society. p. 6
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The project does, however, take advantage of the effluent flows coming from the Nogales
International Wastewater Treatment Plant. Riparian species will be planted along the river bed that
will be sustained by this manmade flow. There is no contract or agreement in place which secures
these flows and guarantees that they will continue to be delivered. The project is designed to be
resilient and dynamic so that if the effluent flows are removed from the ecosystem, the vegetation
will shift to more meso-riparian species but will survive with altered characteristics.

Pubic Outreach: The project will include extensive public outreach that will be outlined in their
public outreach plan. Public involvement will include volunteer workdays, tours, and birding field
trips at the site as well as public lectures and community participation off-site.s2

Lessons Learned/Challenges: None noted. Project is in early stages.
Drivers: Increase and restore habitat, then protect the area in perpetuity.

161 Phillips, Ann (Tucson Audubon Society). (2005) November 15. Stakeholder meeting to discuss draft report of
this study.

62 Tucson Audubon Society. (2004) Application to Arizona Water Protection Fund for Riparian Restoration on
Esperanza Ranch. Tucson: Tucson Audubon Society. p 13

Projects to Enhance Arizona’s Environment 11-81



Paseo de las Iglesias

Primary Documentation: Santa Cruz River,
Paseo de las Iglesias, Pima County, Arizona,

/ Agua Caliente Feasibility ~Report Summary USACE,
El Rio Antiguo & September 2005.

Swan epangs Location and Size: Santa Cruz River and West

. \ Sweetwater Wetlands | Branch of Santa Cruz River, Pima County,
\\Edpastor Kino Tucson; Los Reales Road to West Congress

Simpson Farm

Marana High Plains

Accidental
Restoratio

Tres Rios
del Norte

San Xavier
Restoration g ’
r/ \ Street. Project encompasses 7.5 miles and
! Hf" Paseo de las 1,098 acres.s
Esperanza f P LD Primary Sponsor(s): Pima County Flood
RanchSgs C— Control District (PCFCD) and U.S. Army
| H Corps of Engineers (USACE).
3 "\ . . . i
History: Prior to human intervention and
jj LU:}* degradation, the Santa Cruz River flowed year
% = / round past San Xavier del Bac to downtown
Santa Fe Ranch Tucson, 10 miles north. At this time the Santa

Cruz River was a shallow stream with a wide

Santa Cruz Basin Projects - > ,
flood plain, containing cottonwoods, willows,
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and mesquite bosques. A wetland at the former
confluence of the West Branch and the main branch of the Santa Cruz River was turned into a lake
during the Spanish/Mexican period and in 1874 became Warner’s Lake
(approximately 50 acres) which was used for amill. Later the areawas converted into aresort named
Silverlake. In the 1900’s, the Tohono O’odham Nation at San Xavier and Tucson farmers diverted
surface water for irrigating crops. In 1915 the West Branch of Santa Cruz River was diverted to
the East Branch to prevent flooding of crops, leaving the current remnants of riparian habitat along
the West Branch. In 1935 the WPA straightened the East Branch channel, known today as the
main channel of the Santa Cruz River, from San Xavier downstream to Congress Street. Between
1950 and 1960, one million tons of garbage was dumped in and around the Santa Cruz River,
artificially narrowing the channel. Construction of I-10 and I-19 helped to further channelize the
River, as did the addition of soil cement in portions of the river bed to reduce bank erosion and
flood damages. Currently, the Santa Cruz is an ephemeral river, little riparian habitat exists, banks
are deeply incised, and groundwater levels are at 150 feet below the surface. The decline in depth
to groundwater around the River is in part due to the fact that one-half of all of the groundwater
pumped in Tucson comes from wells near the Santa Cruz River.”

Planning Objectives: “Increase the acreage of functional riparian and floodplain habitat within
the study area; increase wildlife habitat diversity by providing a mix of riparian habitats within
the river corridor, riparian fringe, and historic floodplain; provide passive recreation opportunities;
provide incidental benefits of flood damage reduction, reduced bank erosion and sedimentation,

176 Becker, Jennifer (Pima County Regional Flood Control District). (2006) January. Review comments on draft
report of this study.

17 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2003) Santa Cruz River, Paseo de
las Iglesias Pima County, Arizona Draft Feasibility Study Report Alternative Formulation Briefing. Los Angeles:
U.S. Army Corps of Engineers.
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and improved surface water quality consistent with ecosystem restoration goals; and integrate
desires of local stakeholders consistent with federal policy and local planning efforts.” 7

Current Phase: The U.S. Army Corps of Engineers has finalized the feasibility study, Pre-
Construction Engineering and Design is set to commence in 2006, and construction is scheduled
to begin in 2008.

Phases: Draft Feasibility Report-December 2003; Draft Feasibility Report-July 2004; Final
Feasibility Report-July 2005; and Final EIS July 2005.

Recommended or Implemented Plan: The recommended plan for Paseo de las Iglesias is
Alterative 3E which is “characterized by irrigated plantings of mesquite and riparian shrub on
terraces above the low flow channel and in the historic floodplain with small areas of emergent
marsh and cottonwood-willow habitat located at rainwater harvesting features scattered throughout
the project. The construction and planting of subsurface water harvesting basins would occur at
the confluences of eight tributaries and upstream of six existing grade control structures. A variety
of methods would be used to provide permanent irrigation systems for all planted areas including
the basins.”"

Monitoring/Maintenance: Monitoring and maintenance is the responsibility of the local
sponsors. The Paseo de las Iglesias project is vulnerable to damage by high flood flows, therefore,
periodic maintenance will be necessary for successful restoration. Operation and maintenance
will include periodic channel clearance, control of invasive plant species, pumps and irrigation
maintenance, and periodic replanting of habitat areas damaged by flood.

Funding and Cost: The feasibility study was funded by the USACE and Pima County through
the USACE’s General Investigation, Ecosystem Restoration funds. “The total first cost of the
recommended plan is $92,058,546 and the total operation and maintenance costs excluding water
are $807,046. The Federal share of the recommended plan is $59,666,768 and the non-Federal
share is $32,391,778.”8: The cost of providing water for the project is an associated non-Federal
cost, and 100 percent of these costs will be paid by the non-Federal sponsor (Pima County). These
costs are currently estimated at $1,099,175 annually based on the use of reclaimed water from
Tucson Water.2®> Other sources of water are currently (2005) under consideration.

Land Ownership: City of Tucson, Pima County, State of Arizona and private land.

Water: The USACE feasibility study process requires that one source be identified for analyses
purposes. Rainwater harvesting and reclaimed water were the two sources of water looked at for
the feasibility study; however, the local sponsor (PCRFCD) can use any water source(s) deemed
most practical if the project is approved. At this time no water source has been determined for
the project. The annual water budget for the tentatively recommended plan is estimated at 1,925
acre-feet per year.'®

Several procurable sources of water are available to the potential project as well as funding to

178 1bid. p. V-I

179 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Santa Cruz River, Paseo de
las Iglesias Pima County, Arizona Draft Feasibility Report. Los Angeles: U.S. Army Corps of Engineers. p. iii

%0 |bid. VI-6

18 1bid. p. iv

82 |bid. p. VI-4

188 hid.
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supply the needed water. Leasing surface water from the Santa Cruz River and/or its tributaries
has even been discussed. *

Pubic Outreach: Public outreach for this project included a Notice of Intent April 2001; Public
Scoping Meetings, March 30 and 31, 2001 with tour of site on April 1, 2001; and an open house
by PCRFCD, January 22, 2004. A public meeting was held on October 26, 2004 to present the
feasibility study results and recommended plan overview.

“Public comments specific to the Old West Branch suggested: developing plans which serve
multiple objectives; incorporating more permaculture techniques in water harvesting, planning,
design, and implementation; and incorporating civic amenities such as a self-guided historic walk
with written information, shade and benches; trails, picnic areas and ramadas with BBQs.

None of the participants expressed support for flood damage reduction efforts in the study area.
Because of the public interest evidenced during the initial meeting, further meetings were scheduled
to establish a process for development of public involvement in planning for restoration of the
Santa Cruz River in the study area. The principal participants in this public workshop planning
process were representatives from federal, state, and local agencies, and citizens from the local
area.

Two smaller workshops were held on March 21, 2002 and again on April 9, 2003. In each case,
representatives of local agencies, citizens from the local area and other stakeholders were convened
to solicit input regarding restoration measures and desired outputs. In addition, a public open house
to discuss preliminary findings was conducted by Pima County on January 22, 2004.”18

Lessons Learned/ Challenges: Project is in initial stages, no lessons learned noted.

Drivers: Reversing the perception of the Santa Cruz River as a dumping ground, restoring both
the cultural and ecological heritage of the area.

1e4 Becker, Jennifer (Pima County Regional Flood Control District). (2006) January. Review comments on
draft report of this study.

185 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Santa Cruz River,
Paseo de las Iglesias Pima County, Arizona Draft Feasibility Report. Los Angeles: U.S. Army Corps of Engineers.
p. l1-4
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West branch of Santa Cruz River south of
Silverlake Rd.
Paseo de las Iglesias

Horseback rider
Paseo de las Iglesias S
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View of Santa Cruz River from Sentin Peak
Paseo de las Iglesias

Mesquite bosque and abandoned farmland adjacent to west branch of the Santa Cruz River
Paseo de las Iglesias

Photos by Jennifer Jones
Water Resources Research Center
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Rillito River Riparian Area

Marana High Plains (Swan WetlandS)

Primary Documentation: 2003 U.S. Army
Corpsof EngineersRillito Riverdraftfeasibility
study, restoration report and environmental

Simpson Farm

Accidental

i A lien
Restoratio gua Caliente

| El Rio Antiguo &

Tres Rios Swan Wetlands
del Norte assessment.
San Xavier A1 N sweetwater Wetlands | | ocation and Size: Rillito River, Pima County,
Restoration Ed Pastor Kino Tucson; South Bank of Rillito River, Craycroft
r/ ) eodel Road (confluence of Tanque Verde Creek
) i raseodelas with Pantano Wash) to Columbus Boulevard.
Esperanza f Iglesias ..
Ranch N\ ,} Project is 60.7 acres.
'"ﬁ“H Primary Sponsor(s): Pima County Regional
L \ Flood Control District (PCRFCD) and United
ij L‘“}. States Army Corps of Engineers (USACE)
e N f Other Sponsors:

History: In the past, the Rillito River flowed
perennially, meandering and supporting dense
vegetation of cottonwood, willows, mesquite
bosques, numerous beaver dams, and wetlands.
Flows supported agriculture along the river. With growing agriculture, in the 1930’s, Finger Rock
Wash was cut off from the Rillito River and riparian vegetation was removed. Urbanization also
increased and contributed to a loss in surface water flow and a decrease in the water table. Today
much of the riparian habitat is degraded due to reduced water supply.:

Santa Fe Ranch

Santa Cruz Basin Projects

Planning Objectives: “Restore riparian vegetative communities within the river corridor to a more
natural state, increase the acreage of functional seasonal wetland habitat within the study area,
minimize the potential for sediment and organic matter accumulation in restored areas, increase
habitat diversity..., increase recreation and environmental education opportunities within the study
area.”

Current Phase: A contract between the USACE and Pima County was signed February 15, 2005;
construction is scheduled to begin in the spring of 2006.2

Phases: The preliminary Restoration Plan was approved in June 1999; Environmental Restoration
Report and Environmental Assessment (ERR/EA) were completed in November 2003.

Recommended or Implemented Plan: Alternative - 1, Riparian/Xeroriparian Terrace “The
alternative emphasizes the creation of riparian woodland habitat along created linear wet areas.
Xeroriparian habitat would be used in the remaining areas to buffer the riparian habitat from
adjacent land uses. The site is divided into distinct areas based on the restoration effort that will

1% 7.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Rillito River, Pima County,
Arizona: El Rio Antiguo Draft Feasibility Study. Los Angeles: U.S. Army Corps of Engineers.

87 |bid. p.2-2

18 Wigg, Andy (Pima County Regional Flood Control District). (2006) January. Review comments on draft report
of this study.
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occur.”® “The major factor in selection of this alternative was the desire of the local sponsor to not
have surface water conditions that may be a liability concern. A contributing factor in the selection
of this alternative is its design compatibility with the existing multi-use trail.”

Monitoring/Management: TBD

Funding and Cost: The project was funded and authorized through Section 1135 of WRDA -
Modification of existing USACE projects for Ecosystem Restoration. The Rillito River Bank
Protection Project was completed in 1996 by USACE and PCRFCD. * Total first costs are $2.7
million.»®> Under the cost sharing agreement, 75% of funding will come from the Army Corps
and 25% from Pima County. Pima County expects to pay for their portion of the costs through
Flood Control District Tax Levy receipts.”* Under the recommended plan, the project requires
349 acre-feet of water per year, at approximately $230 per acre-foot the total cost of water will be
approximately $81,000 per year.:

Land Ownership: Pima County

Water: Reclaimed water from the City of Tucson’s Roger Road Wastewater Treatment Plant will
be used for temporary irrigation. Water will also come from harvesting storm water runoff from
Alamo Wash and other local tributaries.’> Total annual water use is estimated at 349 acre-feet.

Pubic Outreach: A public workshop was held on Jan 6, 2000; The Draft of ERR/EA was released
for public comment between March 21, 2003 - April 21, 2003; PCRFCD held two Open Houses
April 17,2003 and May 2004.

Lessons Learned/Challenges: None at this time.
Drivers: Habitat restoration, there are no public use elements in this plan.

18 See Rillito River Pima County Ecosystem Restoration Report and Environmental Assessment. p. 3-6 for more
information.

1% .S. Army Corps of Engineers, Los Angeles District, South Pacific Division. 2003. Rillito River Pima County
Ecosystem Restoration Report and Environmental Assessment. Los Angeles: U.S. Army Corps of Engineers. p. 3-24
19 hid.

192 |bid. table p. 3-29

198 Pima County Regional Flood Control District. Swan Wetland Ecosystem Restoration Fact Sheet. Tucson: Pima
County Regional Flood Control District.

1% The $230 per acre-foot charge is based on the cost to obtain the water from the Tucson Water Department. Ibid.
p. 3-14.

1% Wigg, Andy (Pima County Regional Flood Control District). (2006) January. Review comments on draft report
of this study.
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El Rio Antiguo

Simpson Farm

Marana High Plains Primary Document_atlon: 2_004 US
Accidental scisich Army Co_rp_s_ of Engineers EI_ Rio Antiguo
Redtoratio gigiaiente draft feasibility study, restoration report and
_ El Rio Antiguo & environmental assessment
res Rios Wetl . . - . .
del Norte p b Locationand Size: Rillito River, Pima County,

\ Sweetwater Wetlands | Craycroft Road downstream to Campbell

;:Zt);xgn EdPastaRKine Avenue. The study area for the project includes
r/ a 4.8 mile reach of the Rillito River and 1,066
! Hf Paseo de las acres, the project area will actually cover 284
Es‘.peranzar'r J} glesias acres of the study area.

RanchSpg s Primary Sponsor(s): Pima County Regional
o \ Flood Control District (PCRFCD) and United

3 k| States Army Corps of Engineers (USACE).
jj LU:’* History: In the past, the Rillito River flowed
% ™ / perennially, meandering and supporting dense
Santa Fe Ranch vegetation of cottonwood, willows, mesquite

bosques, numerous beaver dams, and wetlands.
Flows supported agriculture along the river.
With growing agriculture, in the 1930’s, Finger
Rock Wash was cut off from the Rillito River, and riparian vegetation was removed. Urbanization,
along with agriculture, increased and contributed to a loss in surface water flow and a decrease in
the water table. Today much of the riparian habitat is degraded due to the reduction of water.1%

Santa Cruz Basin Projects

Planning Objectives: “Restore riparian vegetative communities within the river corridor to a
more natural state; increase the acreage of functional seasonal wetland habitat within the study
area; increase habitat diversity by providing a mix of habitats within the river corridor including
the riparian fringe and buffer; provide incidental flood control through ecosystem restoration
to the extent that it does not adversely impact the restoration objective; increase recreation and
environmental education opportunities within the study area.”

Current Phase: Feasibility Complete. In October 2004 under WRDA of 2004, USACE will ask
Congress for funding for Pre-Engineering Design Phase.

Phases: Reconnaissance Report completed September 2001; Draft Feasibility Report Study
published October 2003 and May 2004, Draft EIS Nov 2003.

Recommended or Implemented Plan: Alternative 2H- 1-Terrace without buffer. A set of terraces
would be constructed in the area known as the “Bend.” Cottonwood/willow, mesquite, shrub and
grasses would be planted in the channel, tributary mouths, and in rainwater harvesting basins along
the tributaries. Soil cement will be used to stabilize the stream bank with a culvert and pipeline
from upstream to allow water to flow behind the soil cement during severe storm water events
(larger then 2-yr). The plan also includes a high and low-flow channel created to support a mesquite

1% U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Rillito River, Pima County,
Arizona: El Rio Antiguo Draft Feasibility Study. Los Angeles: U.S. Army Corps of Engineers.
7 Ibid. p. V-1
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community and connect the Finger Rock Wash to the Rillito River. Rainwater harvesting basins at
each upstream tributary mouth will collect and detain storm water. An effluent distribution system
would also be installed to support the establishment of planted vegetation during dry periods.

Monitoring/Maintenance: Project is still in the planning phase. No monitoring or maintenance
plan exists at the present time.

Funding and Cost: The project is funded and authorized through USACE’s General Investigation,
Ecosystem Restoration. Total First Costs are $66,657,000. Current annual water cost to non-Federal
sponsor is approximately $852,000. It is estimated that annual operation and maintenance costs
will be $1.26 million. This project is funded through a cost share agreement between the USACE
and PCFCD, with the USACE covering 65% of the cost.

Water: The recommended plan requires a total irrigation need of 1,490 acre-feet of water per year.
20 Trrigation for the establishment and maintenance of new vegetation is provided by effluent, rain
water harvesting, and surface water diversions from tributaries of the Rio Antiguo.*

Public Outreach: During the planning process, public opinion was solicited from a variety of
sources. The El Rio Antiguo Work Group, facilitated by Novak Inc. and initiated on May 8, 2002,
included seven months of field trips and meetings. The major concerns of the group included:
“access to the Rillito River and existing trails; use of native vegetation for restoration; wise use of
water; providing wildlife habitat; visual impact of project; using interpretive signage; and working
with surrounding neighbors.”?? The final Corps public meeting for the feasibility stage was held
on January 28, 2004.

Lessons Learned/Challenges: Project is in early stages, none at this time.

Drivers: Habitat restoration, returning an area to its pre- World War 11 beauty.

1% 1bid.

1% 1bid. p. VI-13
20 1hid. Appendix C
201 1hid.

202 1pid. p. VIII-2
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South bank of Rillito River west of Swan Road
El Rlo Antiguo

Pedestrian Bridge at Rillito River
El Rio Antiguo

Rillito River east from Swan Road Photos by Jennifer Jones
El Rio Antiguo Water Resources Research Center
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Santa Fe Ranch Riparian

Restoration

Primary Documentation: 2000 Coronado
Resource Conservation and Development
Area Inc. grant application to Arizona Water
Protection Fund.

Location and Size: The project is located five

miles north of Nogales in Santa Cruz County
and encompasses 1,200 feet of river, through a

7))

) - Paseodelas 10-acre project area.
Ranch \J . Primary Sponsor(s): Coronado Resource
I_.-'—-.._‘ -
H Conservation and Development Area, Inc.
LK w Other Sponsors: Arizona Water Protection
L"“}. Fund (AWPF), Arizona Department of
. ] Environmental Quality (ADEQ), and Natural

Resources Conservation Service (NRCS).

History: In 1967 a flood destroyed mature
cottonwoods and other riparian vegetation in

WSanta Fe Ranch

Santa Cruz Basin Projects

Projects to Enhance Arizona’s Environment

the Santa Fe Ranch section of the Santa Cruz
River. The storm left timber and large rock piled in the river channel, causing storm water to flood
out onto adjacent pasture, eroding tons of topsoil and removing vegetation from those areas that
served as buffers and habitat. The project area continued along a downward trend in condition until
the initiation of this restoration project.3

Planning Objectives: The goal of the Santa Fe Ranch Riparian Restoration project is to reestablish
a corridor of historic vegetation on a segment of the Santa Cruz River that will create diverse
habitat and reduce stream bank erosion. The three objectives are: erosion control, revegetation of
the area, and increased public awareness of riparian systems and values.?*

Current Phase: Monitoring and outreach activities continue on the site. The final project report
for the AWPF was completed in September of 2005.

Phases: Three phase project: Phase one — grant from ADEQ to install Kellner Jacks?s (Jetty Jacks)
to stop further erosion and trap sediment (2000), Phase two — revegetate the area through use of pole
plantings (March 2004), Phase three -monitoring, outreach and education to provide information
to local schools and land users about the value of riparian areas and options in restoration and
techniques for monitoring of such projects (Sept 02 — Sept. 2005).2

Recommended or Implemented Plan: The Santa Fe Ranch restoration used a series of plans

203 Coronado Resource Conservation and Development Area, Inc. (2000) Application to Arizona Water Protection
Fund for Riparian Restoration at the Santa Fe Ranch. Benson: Coronado Resource Conservation and Development
Avrea, Inc.

204 |bid.

205 A Kellner Jack or Jetty Jack is a steel structure consisting of 3- 16” long 4”x4”x1/2” steel angles bolted together
at their midpoints oriented at right angles to each other. The purpose of a Kellner Jack is to trap sediment and debris
during flood events so as to build up its own levee to confine the river channel.

206 Sypra note 203 p. 1
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for different aspects of the project. The fencing plan, implemented in October of 2001 included
installing fencing between irrigated pasture and the revegetated bank stabilization area to exclude
livestock access.?” The project also implemented an irrigation plan to provide supplemental
irrigation to approximately one acre of the site to establish riparian vegetation. The system was
used during establishment of trees, shrubs forbs and grasses in a 60 feet wide 700 feet long area.
The irrigation schedule during peak use (May and June) is to operate the system for 24 hours every
2.5 days.”® The revegetation plan designated three planting zones: the floodplain, the scarp (which
is the transition zone between upland area and floodplain), and the upland area.?®

Monitoring/Management: Monitoring activities are focused on determining survivability of pole
planting used for revegetation on severely eroded area and to determine the overall benefits of
restoring riparian corridors. In order to determine this, the sponsors established a database of
baseline conditions using survey and photographic methods. This database included information
on plant counts, corresponding well data, and gauging station data from the Arizona Department of
Water Resources and United States Geological Survey.?c After revegetation, the project site was
inspected at least on a weekly basis by Santa Fe Ranch personnel. Weekly inspections included:
inspecting fencing for breaks or gaps, inspecting the irrigation system for breaks or malfunctions, and
observations of plant materials for overall vigor and health. Monitoring also included replacement
of dead trees or shrubs and control of invasive species until the revegetated site was decided to
be in fully functional condition.2* According to the May 2005 report to AWPF, the survival rate
of willow is 57% and mesquite 63% (35 plantings for each species were conducted originally).»2
Under the agreement with the AWPF, the operation and maintenance period for grant-assisted
fencing construction is 15 years following completion of the structure; for all other grant-assisted
structures, the operation and maintenance period is 20 years.?s

Funding and Cost: The project received $49,008 from AWPF, $13,996 from NRCS, and provided
$5,063 in matching funds. The project also received funding from an ADEQ 319(h) grant to install
the Kellner Jacks and erosion control structures.

Land Ownership: Private —Sedgewick family.

Water: Competing land interests such as a County road on the west side and irrigated pastures on
the east side of the river forced NRCS to propose a stream corridor that is less than ideal. The ideal
corridor would contain the stream, its banks, the floodplain, and the valley slopes. The proposed
corridor will create a pattern of habitat that crosses the stream area and flood plain, connecting

207 Coronado Resource Conservation and Development Area, Inc. (2001) Fencing Plan for Water Protection Fund
Contract 00-103 WPF. Wilcox: Coronado Resource Conservation and Development Area, Inc. p. 1

208 Coronado Resource Conservation and Development Area, Inc. (2003) Riparian Restoration on the Santa Cruz
River, Santa Fe Ranch: Revised Irrigation Plan. Wilcox: Coronado Resource Conservation and Development Area,
Inc.

209 |pid. p. 3

210 Sypra note 203.

211 Coronado Resource Conservation and Development Area, Inc. (2003) Riparian Restoration on Santa Cruz River
Santa Fe Ranch: Revegetation Plan. p. 6

22 Coronado Resource Conservation and Development Area, Inc. (2005) Riparian Restoration on the Santa Cruz
River Santa Fe Ranch: Project Report #8. Wilcox: Coronado Resource Conservation and Development Area, Inc.
(monitoring summary)

213 Arizona Water Protection Fund. (2001) Grant Award Agreement Grant no. 00-103. Phoenix: Arizona Department
of Water Resources. p. 10
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the riparian areas to the upland areas. The proposed corridor will also function to trap sediment
and provide hydraulic storage during floods and will trap organic matter necessary for the health
function of the stream system.?# Irrigation of riparian plantings comes from a well that is currently
being used to irrigate pasture adjacent to the site. Water table levels have not been conducive to
pole planting success at this site.2s According to the irrigation plan, the estimated peak irrigation
need for 70 trees, 130 shrubs, 1,800 grasses and forbs is 19,950 gallons per day.

Pubic Outreach: The project included an Outreach Plan that outlined steps that the restoration
team would take to reach individuals in the community. Examples of items in the plan are: a
teachers guide to riparian education in desert ecosystems to be used in grades 3 — 8, technical team
work with the Nogales High School science class to use the plant nursery at the high school to
propagate plants for the project, fact sheets on riparian systems, a power point presentation, and an
informational tour for the public and partner agencies of the project site. 2

Challenges/Lessons Learned: In a later survey of plantings, other vegetation had grown up around
plantings, making it difficult to find/identify them. It was suggested that in the future, all plantings
be clearly flagged so that their survival rate could be more easily determined. The number of
cottonwood plantings were reduced during the project because of survival concerns caused by the
drought and a lowering of the water table. At the beginning of the project, the water table was 10-
15 feet below the surface and during the project dropped to 24 feet.

Drivers: Previous flood events had decimated the system, the primary goal in restoration was to
stabilize bank erosion and reestablish a riparian corridor in order to improve water quality.

214 Supra note 203

25 Supra note 212

216 Coronado Resource Conservation and Development Area, Inc. 2003. Revised Outreach Plan for Arizona Water
Protection Fund Project Contract 00-103 WPF. Wilcox: Coronado Resource Conservation and Development Area,
Inc.p. 3
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EdPastoPKinG Location and Size: Site one is located on the
west side of the Santa Cruz River approximately
{ # Paseo de las 0.57 miles southeast of the intersection of
Esperanza f ; Iglesias San Xavier Road and the 1-19 bridge in Pima
Ranch “\} i County. Site two is located 1.5 miles upstream
- \ from site one. Site one of the project is 12.5

N\ “\ acres and site two is five acres.
jj L"“}. Primary Sponsor(s): San Xavier District

e N f community.

Santa Fe Ranch Other Sponsors: Arizona Water Protection

Fund (AWPF), Natural Resource Conservation

Santa Cruz Basin Projects : :
J Service (NRCS), Bureau of Reclamation

Projects to Enhance Arizona’s Environment

(BOR), Sonoran Joint Venture, and U.S. Fish
and Wildlife Service (USFWS).

History: At the turn of the century, the Santa Cruz River flowed perennially through the restoration
area, making it unique amongst the restoration projects studied on the Santa Cruz. At this time,
the water table was only 10-15 feet below the surface, and two springs flowed year round creating
marshy areas. The vicinity supported a 3,200 acre mesquite bosque, cottonwood-willow groves,
and other riparian vegetation. Groundwater pumping began in earnest in the 1940s and over time
has lowered the water table over 100 feet, killing mesquites and riparian vegetation. In an effort to
address growth and environmental concerns in their region, the San Xavier Reservation community
adopted a Vision document in 1990 and Land Use Plan in 1992 that developed a long-term plan for
riparian restoration on the reservation.2’ In the two restoration areas, the predominant prior land
use was farming by the San Xavier Cooperative Farm.

Planning Objectives: The overall objectives for riparian restoration on the San Xavier Reservation
are: develop an ecosystem approach to resource management for the Reservation and surrounding
region; conduct a feasibility study on riparian restoration possibilities on the Reservation; enhance
and restore riparian vegetation along two arroyos on the Reservation; and establish a grazing
management plan to enhance and restore riparian vegetation.2s

Restoration of the first site began with the process of selecting eligible sites. Objectives for the
site selection process included: evaluate and compare the current ecological conditions of the
five proposed sites; discuss the ecologic changes that had occurred at the sites in recent years and
the reasons for these changes; propose a preliminary plan to restore or at lease improve ecologic

217 San Xavier Indian Reservation Community. (1996) Application to AZWPF for Riparian Restoration on the San
Xavier Indian Reservation Community. Tucson: San Xavier Reservation Community.
218 |bid.
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conditions for each of the five sites; develop a budget for each of the proposed restoration plans;
and provide a ranking of the five sites proposed for restoration activities. 2

Objectives for the restoration itself at the first site were: develop a resource management guide that
identifies specific appropriate riparian restoration strategies and implement the selected strategies.
The objectives at site two were: re-establish a mesquite bosque plant community; establish a
biologically significant area where tribal members can actively participate in the restoration and
management of a desert riparian system; and improve understanding of what restoration strategies
can be most effective in bringing back bottomland habitat throughout the Santa Cruz River reach
within the San Xavier District.?

Current Phase: Restoration activities have been completed and monitoring and maintenance of
site one is ongoing. Restoration at the second site is underway.

Phases: Restoration of site one, the Wa:k Hikdan site, was conduced in four phases: 1) technical
and community assessment and site selection between five potential bottomland restoration sites
(spring 1999 — winter 2000); 2) pre-implementation phase (winter 2000 — summer 2002); 3)
project implementation phase (summer 2002 — spring 2003); and the final phase is monitoring and
maintenance (ongoing).?? Site two will follow the same four phases with the exception of phase
one which was completed at the time of Wa:k Hikdafi’s restoration.??

Recommended or Implemented Plan: Five sites were reviewed and ranked according to nine
ecological and three non-ecological parameters on a scale of 1 to 3 (three highest) with the
parameter of meets restoration objective receiving twice as much weight as any other parameter.
Examples of other parameters include: depth of saturated soils, livestock impacts, undesirable
vegetation, restoration potential, distance to Central Arizona Project (CAP) line, community
access, and budget.2+ Based on this evaluation, the Wa:k Hikdafi site was chosen with a score
of 28 out of 39. Once the site was chosen, a thorough ecological assessment was conducted that
included an assessment of channel morphology, hydrology, vegetation, and land use. Once the
assessment and permits were in place, the sponsors installed 2,900 feet of cattle exclusion fence, as
well as a rock revetment approximately 938 feet long along the eastern edge of the project site for
bank stabilization.?> The final step in the pre-implementation phase was construction of a pipeline
link from the main CAP pipeline to the project. The original plan was for a six inch diameter pipe,
however; in the spring of 2002, the San Xavier Cooperative Farm approached the AWPF about
using the project pipe to convey water to their fields as well. They offered funding and technical
assistance from BOR in return for increasing the size of the pipeline to make this possible. 22

219 Briggs, Mark Rome Hammer, Greta Anderson and Ronald Felix. 2003. Restoring the Wa:k Hikdafi: A Riparian
Restoration Effort along the Santa Cruz River, San Xavier District of the Tohono O’odham Nation. Tucson: San
Xavier District. p. 11

220 San Xavier District. (2004) Application to Arizona Water Protection Fund for Riparian Restoration on the San
Xavier District: Project Two. Tucson: San Xavier District p. 6

221 The grant from the Water Protection Fund was awarded in 1996 however problems with grant management and
administration delayed, and almost ended the project.

222 Sypra note 219

223 San Xavier District. (2005). San Xavier Restoration Site Two Site Preparation Plan. p. 1

224 Supra note 219

25 A revetment is a masonry facing used to support an embankment.

226 San-Xavier is a fence out district, therefore it is the responsibility of the landowners, not the cattle owners, to
construct fences to keep cattle out. Additional funding for this fence was obtained from NRCS through the Wildlife
Habitat Incentive Program in 2001
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During the implementation phase for site one, undesirable plants were removed, focusing
predominantly on the non-native tamarisk and tumbleweed. Once many of the invasive species
were removed, the restoration team delineated the areas to be revegetated according to riparian,
mesquite bosque, and wetland zones. Irrigation systems were then installed, and construction of
the wetland and revegetation of the project area began.

The plan for the second site involves three steps: site preparation, irrigation design and installation,
and planting the vegetation. The site preparation activities included removing or treating with
herbicide non-native, invasive vegetation, as well as cutting a small trench along the center portion
of the floodplain for irrigation water and plant sites for riparian species. Irrigation will consist
of a main delivery pipeline bringing water from the CAP pipeline to a drip irrigation system
at the site similar to the Wa:k Hikdafi site. Revegetation is divided into two zones for design
purposes: terrace surfaces and floodplain surfaces. Terrace surfaces will be planted with mesic
species such as mesquite, netleaf hackberry, and desert willow, which are plants that can survive in
drier environments where depth to saturated soils can be considerable. Floodplain surfaces will be
planted with riparian plants that are capable of withstanding frequent high flow events.?’

Monitoring/Management: According to the AWPF agreement for both sites “grantee shall
develop monitoring and project site maintenance plans. Grantee shall monitor the operation of
the irrigation system for as long as it is in use. The Grantee shall monitor plant performance for
at least five years; the intensity of monitoring efforts will decrease over time until the fifth year
after revegetation. The grantee shall fund monitoring and maintenance work conducted after the
termination of this agreement.”’?

Funding and Cost: Site one was funded by AWPF, NRCS, BOR, and the San Xavier District.
The total cost of the site selection phase was $184, 260. Restoration of site one cost $413,432. Site
two funding included $32,688 from AWPF and $37,555 matching funds which came from the San
Xavier District Community, the U.S. Fish and Wildlife Service, and Sonoran Joint Venture.

Land Ownership: The restoration sites are both located on reservation allotted land with a lease
administered by the Bureau of Indian Affairs. Before restoration could begin, permission had to
be obtained from all of the allottees.?> No compensation was initially provided to landowners.
All but two allottees agreed without payment, and these two landowners were provided a one time
payment of $500, an amount derived from an appraisal of an adjacent allotment.

Water: Supplemental water for the project is provided by a diversion of CAP water. The CAP
diversion is part of the Southern Arizona Water Right Settlement Act of 1983. The water flows
through a created stream and wetland area, nourishing the riparian species and seeping into the
aquifer. The primary use of supplemental water is to recharge a perched aquifer under the site.
Exploratory drilling during the feasibility phase showed that the perched aquifer was about 47 feet
below the surface and extended to the area under both project sites. It is believed that recharge
from the stream and wetland areas will create a mound within several years of implementation. It is
feasible that this mound will eventually reach sufficient size to support the riparian plant community
with scaled-back irrigation.?° Under the agreement with the AWPF, supplemental irrigation and

221 Supra note 223

228 Arizona Water Protection Fund (2003) Amended Grant Award Contract No. 96-0026 amendment no. 7. Phoenix:
Arizona Department of Water Resources p. 12

229 Supra note 219. p. 14

20 Arizona Water Protection Fund. Amended Grant Award Contract No. 96-0026 amendment no. 7. p 12
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maintenance of the irrigation system is the responsibility of the San Xavier Reservation community.
21 Despite the long-term water requirement for the wetlands, the majority of the project was
designed to survive without irrigation (after initial establishment). “A significant portion of the site
is occupied by deciduous riparian and mesquite bosques plant communities, which will hopefully
be able to survive with out long-term inputs of artificial water.”?

This project was the first to use CAP water in the Tucson basin for riparian restoration and laid the
groundwork for the use of as much as 50,000 acre-feet of CAP water for restoration purposes on
the Reservation in the years following project.

Pubic Outreach: Quarterly project updates were published in the Wa:k Community newsletter
as well as an annual project newsletter for the San Xavier District community members. “In the
case of the San Xavier revegetation effort, the restoration project is considered critical to not
only meeting documented goals, but also of tantamount importance to many elders and other
community members who would like to see a semblance of how the Santa Cruz River used to be
before it was affected by human impacts.” 2 “The [Citizen’s Steering] Committee was particularly
effective in obtaining information from community elders on past site conditions, the plant and
water conditions that they saw along the Santa Cruz River in Wa:k Hikdan, their youth, and their
ideas as to how the Wa:k Hikdan should look when completed.””2*

Challenges/Lessons Learned:»* The restoration team believed that the formation of a citizen
steering committee to guide the project’s implementation was critical to their success. Initially,
they encountered problems with attendance and achieving quorum for monthly meetings. This
problem was remedied in part by providing stipends and dinner to attendees.

Another challenge they faced was obtaining the necessary signatures and permission from land
allottees, many of whom no longer live near the Wa:k Hikdaf restoration site. As a result, the
restoration team recommends that as part of developing restoration efforts on allottee land, a
considerable amount of time should be allocated to the pre-implementation phase to allow for the
allottee approval process.

The restoration team found that the additional water provided for restoration attracted both
desirable and undesirable animals. They noted that the significant time and money invested in the
construction of the fence proved critical in realizing restoration objectives, and recommend that it
be considered for similar efforts. One of the major construction efforts as part of this restoration
was the pipeline. The restoration team ran into problems when the final pipeline design did not
include several design features that were included in the Standards and Specs, but not drawn on
the pipeline plans, and the contractor did not include them in his bid. They recommend that future
projects are careful to include everything from the official plan in the bid plans.

With regards to planting, the majority of the site was planted during the hot months of June through
September, which caused the black plant containers to heat up to significant temperatures in the
mid-day sun, potentially cooking the roots of the plants and killing the plant before it was put
in the ground. They found that plant containers of one-gallon and five-gallon sizes were not as

21 Arizona Water Protection Fund. 2005. Arizona Water Protection Fund Operation and Maintenance Agreement
No. 05-130 WPF-OM. Phoenix: Arizona Department of Water Resources. p. 9

22 Briggs, Mark (Briggs Restoration). 2006, February. Review comments of draft report of this study.

28 Supra note 219

24 |bid.

2% Challenges and lessons learned are from the Wa:k Hikdafi restoration site.
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vulnerable to this threat as were seedlings grown in long and narrow tubex tubes that encourage
the development of long tap roots, and skinny seedlings. Trees grown with the tubes in the nursery
had a high rate of survival when planted in the ground; however, they will not survive if they are
subject to extreme heat or sun prior to planting. As important and troublesome as keeping the
plantings alive was removing undesirable plants. During the course of the project, the restoration
team found that removing non-natives from the site is critical to overall project success, yet it
is one of the most tedious and difficult activities to perform. Several strategies were useful in
improving the effectiveness of weeding as well as maintaining the energy of maintenance staff.
Examples of these strategies are: developing a schedule where groundskeepers focus on only one
particular part of the restoration site during any given day, which helped to concentrate the work
and maintain the focus of the groundskeepers; focus weeding only in planted areas with the goal of
reducing competition, giving planted vegetation more of a chance to survive the critical first year
following planting; and bringing in temporary laborers to assist groundskeepers in weeding parts
of the site where weeds are particularly problematic.

Another challenge faced was the large turnover of maintenance staff. To combat this problem, the
restoration team has implemented several strategies designed to maintain the interest and energy of
the groundskeeper team including field trips, training activities, and participation of other staff and
technical consultants in various aspects of the work. Conducting ‘weeding days’ where consultants
and staff help groundskeepers to remove undesirable vegetation has been particularly helpful in
maintaining a team spirit and interest of the groundskeepers.

Finally, the project ran into problems when in June 2003, the controllers on the irrigation system
all failed within a matter of days of each other. The irrigation system was down for several days
before the problem was discovered, and close to 10% of the trees in the affected areas died. As
a result, the irrigation maintenance schedule was altered to include performance checks of all
irrigation programs and weekly tests of the controllers. The restoration team notes that providing
additional training in irrigation maintenance after revegetation was finished may have prevented
the irrigation system’s failure from significantly affecting plantings.?®

The restoration team also noted the importance of post-implementation maintenance, monitoring,
and evaluation activities. They assert that the project would not have succeeded without diligent
weeding, replacement of dead plants, and irrigation system maintenance. Mark Briggs of Briggs
Restoration recommends that 20% of the entire budget of project be devoted to these post-
implementation activities.?’

Drivers: San Xavier Community created a visioning document where one of the primary
objectives was riparian restoration. “One of the other principal reasons for implementing this
project [aside from restoration of habitat] was the San Xavier community’s desire to create an
area for residents to visit for low intensity recreational uses, such as walking, contemplation, and
observing wildlife.”»?

2% Supra note 219
27 Briggs, Mark (Briggs Restoration). (2006) February. Review comments of draft report of this study.
2% Supra note 219
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Sweetwater Wetlands
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jj ‘u-:) warning citing 24 violations of state drinking

water laws and rules. ADEQ then filed suit in

May 1994 and Tucson, which did not admit

Santa Fe Ranch to any wrongdoing, settled in July 1994. As

Santa Cruz Basin Projects part of the settlement, Tucson agreed to pay

between $300,000 and $400,000 to create a

wetlands utilizing backwash water used to clean filters at the Tucson Reclaimed Water Treatment

Plant. Construction began on the Sweetwater Wetlands in June 1996 and the facility was opened to
the public two years later in March 1998. 29

Planning Objectives: The consent agreement signed with ADEQ required three principal actions:
1) address the backwash issue, 2) create wildlife habitat, and 3) provide public education. The
wetlands were therefore designed to address these three issues. Trails, informational signs, and
public viewpoints were placed around the eastern wetland pond for public education and passive
recreation. The western wetland pond was created with limited signage and one public viewpoint,
reserving the rest of the area for wildlife.

Primary Sponsor(s): City of Tucson

e - f

Current Phase: Monitoring and maintenance

Phases: Recharge at the site that includes the Sweetwater Wetlands, known as the Sweetwater
Recharge Facility, was first conducted as a demonstration/pilot project from 1984 through 1989.
The success of the demonstration project led Tucson Water to develop and construct four large,
excavated recharge basins beginning in the summer of 1989. In 1996, construction began on the
wetlands as well as on four additional recharge basins. The wetlands were completed and opened
to the public in March 1998.2°

Recommended or Implemented Plan: The 17.3 acres of wetlands were built to operate in parallel
orinseries. With regard to the parallel configuration, the wetland facility could be operated utilizing
two flow pathways, one on each side of the wetlands. Each pathway has one settling basin and one
wetland pond. The final step is the discharge of the wetland water into the recharge basins. The

29 Riparian Areas Regulatory Controls in Eastern Pima County. (2003) Water Quality Forum January 9, 2003
20 Kmiec, John P. and Tim M. Thomure. (2005) “Sweetwater Recharge Facilities: Serving Tucson for 20 Years.”
Water Reuse. Forthcoming publication Sept. 2005.
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facility can also be operated in series where only one settling pond is used, after which the water is
conveyed to the eastern wetland pond and then to the western pond. The water is then recharged.
In either configuration, the backwash water is filtered by cattail and bulrush colonies throughout
the wetland. By design, the settling basins and wetland ponds are situated over a natural clay layer
that minimizes infiltration during wetland treatment. However, recharge basins are placed on
more permeable soils where infiltration rates are higher.?s* The various wetland components rely on
gravity flow to convey water from one point to another along the various flow paths.

Monitoring/Management: The principal focus of monitoring and management of Sweetwater
Wetlands revolves around containment and control of the mosquito population. Mosquito
management is conducted through the application of larvacide to the vegetated areas on a weekly
basis for about 36 weeks per year using a remote control helicopter. The larvacide used is rotated
periodically to prevent the mosquitoes from developing a resistance. Adulticide is used only when
the number of mosquitoes rises above a certain threshold.»2 \egetation management at the wetlands
consists of controlling bulrush and cattail overgrowth. After a few seasons, both species will die
out, causing a dense thatch to form in the wetland ponds which affects the wetland’s ability to filter
water. To remove the thatches of bulrush and cattail, Tucson Water has instituted a controlled burn
program with a strategy of burning a third of the wetlands every third year. This strategy retains a
balance between providing habitat for migratory birds and the maintenance of the system.2 Water
quality is measured at eight sampling points throughout the wetlands as well as at the source of
water for the wetlands.*

Funding and Cost: Approximately $1.6 million. Project was paid for by bonds approved by the
voters in the City of Tucson. Annual maintenance cost for the wetlands is $72,000.2¢

Water: The wetlands process approximately 1.6 million gallons per day of secondary effluent and
filtered backwash water. The adjoining recharge facility recharged about 57,000 acre-feet between
October 1986 and May 2005. Of that, 8-10 percent is water from the wetlands. The remaining
water used for recharge is secondary treated effluent.

Pubic Outreach: The community was involved in the planning and designing of this project
through the Citizens” Wetlands/Recharge Advisory Committee, with members appointed by the
Mayor and Council of Tucson. The committee was assisted by various federal, state, and local
agencies. Ten committee meetings and three open houses were held from December 1994 through
early September 1995. At these meetings the public was invited to provide their input into the
design of the wetlands. As a consequence of public input, all native vegetation was used at the
wetlands as well as a more natural looking design for the ponds themselves. In addition to the
Advisory Committee, a Wetlands/Recharge Educational Outreach Program was established that
produced an official wetlands logo designed by local students.?® In August 1999 a documented
case of mosquito-borne, Western Equine Encephalitis at the wetlands prompted some to call for the
closing of the facility. In response to the public’s concerns, Tucson Water modified its mosquito
control procedures to 1) commence weekly adulticide fogging and 2) remove much of the thatched,

%1 Riparian Areas Regulatory Controls in Eastern Pima County (2003). Water Quality Forum January 9, 2003 pg

%62 Prior, Bruce. (2005) Personal communication with author (Mott Lacroix). July 25, 2005.

23 |bid.

264 Tucson Water. (2005) Sweetwater Recharge Facilities Fact Sheet. Tucson: Tucson Water. p. 2

%5 |bid.

%6 Gelt, Joe. (1997) “Constructed Wetlands: Using Human Ingenuity, Natural Processes to Treat Water, Build Habi-
tat.” Arroyo. March, Tucson: Water Resources Research Center.

[}
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dead vegetation that blocked granular larvicide from contacting the water.

Challenges/Lessons Learned: One of the challenges at the Sweetwater Wetlands was the removal
of the overgrown cattail and bulrush. The maintenance team first tried to remove the vegetation
using mechanical means. This process was problematic, however, because in order to get the
equipment into the areas that needed to be thinned, the wetland area had to be completely dried
out. Once the machines were in the area and had removed the vegetation, it was then necessary to
remove and dispose of the material. Tucson Water found that it was much more efficient to burn
about one-third of the wetlands each year to control overgrowth. Burning the vegetation eliminates
the need for drying the ponds as well as hauling away debris. These burns do not require a permit
from the Arizona Department of Environmental Quality and are used as wildland fire training for
the Tucson Fire Department.

Another challenge in managing the wetlands is mosquito control. Three different technologies
have been employed to apply granular larvicide: using a land-based, truck-mounted hydro-seeder, a
tracked, aquatic water craft with a seed spreader, and a remote controlled helicopter. Tucson Water
staff found that the truck-mounted hydro seeder was unable to broadcast the larvacide beyond 100
feet from the edge, and the wetlands were up to 400 feet across in some areas. The tracked aquatic
water craft could traverse the cattail and bulrush but could only disperse the granular larvacide in
a 30-foot swath. The best, and at this point only, solution is a remote controlled helicopter that is
able to cover the entire wetland area in less than two hours.

Finally, Tucson Water noted that designing the ponds so that some of the pools can be drained
while leaving others full has proved to be a valuable element of the design. For example, during an
outbreak of avian botulism, operations crews contained the epidemic by draining the ponds in the
areas most affected by the disease. At the same time, other ponds remained full in adjacent areas
providing undisrupted habitat.

Drivers: Multiple use wetland-treatment facility, research, public education, and passive recreation.
Initial funding and minimum project requirements for a wetlands project were established through
a settlement between the City of Tucson and the Arizona Department of Environmental Quality
over alleged drinking water quality violations.’

267 Burchell, Joe. (1994) July 8. Water Suit to Cost City up to $450,000, Arizona Daily Star.
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Photos courtesy of Tucson Water
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Tres Rios del Norte
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containing cottonwoods, willows, and mesquite bosques. Today, a riparian habitat nourished by
natural perennial river flows no longer occurs along the river within the project area. Due to past
agriculture and current municipal use, groundwater levels today are approximately 100 to 250 feet
below the surface contributing to reduced river flows. In addition, sand and gravel mining, which
began in the 1970s and ‘80s near Ina and Cortaro roads and continues today, has further altered the
characteristics of the river course. Today, the only water in the river comes from effluent discharge
from the Roger and Ina Road Wastewater Treatment Plants and storm water runoff. The effluent
flow is variable in its delivery and extent, fluctuating seasonally and throughout the day. Future
releases of effluent are not reliable and can not be planned on. In the future, it is expected that
growth and development pressures will increase the economic value of effluent to a point where
most if not all of the water will be used for purposes other than direct discharge into the river.

Planning Objectives: “Restoring wetland and riparian vegetative communities within the river
corridor to a more natural state; increasing the acreage of functional seasonal wetland habitat
within the river corridor; minimizing disturbance-type impacts to restored wetlands; minimizing
the potential for sediment and organic matter accumulation in restored wetlands; increasing habitat
diversity by providing a mix of habitats both in the river corridor and along the riparian fringe
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and buffer; recharging and recovering municipal water supplies that also will facilitate vegetation
restoration, and reducing potential flood damages in specified areas”?®

Current Phase: The project’s F4 milestone has been completed. The next public meeting is
expected to occur February 2006. It is anticipated that public release of the feasibility report will
occur in late 2006.

Phases: Reconnaissance Report initiated February 2000 and completed December 2000 (Sec 6 of
Flood Control Act of 1938); Feasibility F4A Milestone (AFB) January 2004.

Recommended or Implemented Plan: The Recommended Plan will likely be a combination of
enhancements that provide for ecosystem restoration, water supply (recharge and recovery), and
recreation. Restoration goals are to improve mesquite, cottonwood-willow, and emergent wetland
habitats to a condition supportive of wildlife, and for the benefit of residents and visitors to the
area.”®

Monitoring/Maintenance: Operations and maintenance will consist of regular monitoring
of restoration performance, invasive species control, maintenance of water delivery system,
replacement of non-surviving vegetation, water and electricity. The annual monitoring is estimated
at $60 per acre with control of invasive species costing an additional of $60 per acre.z°

Land ownership: City of Tucson, State of Arizona, Pima County, Town of Marana, and private.

Funding and Cost: Funding and authorization for this project is from the USACE General
Investigation, Ecosystem Restoration. “The tentative plan is currently estimated at a construction
cost of approximately $292 million. The Federal share of construction is currently estimated at
approximately $170 million, and the non-Federal share at $117 million.”?* The annual cost of
water is estimated to be $13,209,560.272

Water: Currently, effluent discharge flows perennially from the Roger and Ina Road Wastewater
Treatment Plants. The tentative plan includes piped delivery of tertiary reclaimed water and in
channel effluent flows. These flows of approximately 44,000 acre-feet in water annually would
be used to sustain vegetated areas.?”? “Site work would include micro-grading for individual tree
basins, flood irrigation, bubblers, drip irrigation, and implementation of micro- and macro-scale
storm water-harvesting features.” The revegetated area will include over 3,000 acres of watered
and storm water-nourished habitat.?”*

Public Outreach: Public outreach activities have included one public meeting in 2001 and two
public meetings in 2003. The next public meeting will take place in February 2006. Public release
of the feasibility report will occur later in 2006.

Challenges/Lessons Learned: Project is in initial stages, no lessons learned reported.

28 1.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2003) Preliminary Draft Environ-
mental Impact Statement, Tres Rios del Norte Feasibility Study. Los Angeles: U.S. Army Corps of Engineers.

29 U.S. Army Corps of Engineers, Los Angeles District, South Pacific Division. (2004) Tres Rios del Norte — Pima
County, Arizona Ecosystem Restoration Feasibility Study F4A Milestone - Alternative Formulation. Briefing Report
Los Angeles: U.S. Army Corps of Engineers. p. iii

210 |bid. p. 6-14

11 1pid. p. iv

212 According to the F4A Feasibility report water will cost $105 per acre-foot at the assumed source (This number
has since been changed to $260 per acre foot.). Ibid. p. 6-14.

213 Smith, Linda (City of Tucson). (2006) January. Review comments of draft report of this study.
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