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PROJECT OVERVIEW | Background & Scope
The Site
The 139-acre site occupies the former Canoa Hills Golf Course in Green Valley, Arizona. It consists of 7
parcels that sit in natural drainages between existing elevated suburban developments, and it straddles a
major north-south vehicular route, Camino Del Sol. Parcels are connected by residential streets with culverts
large enough to accommodate golf cart passage beneath Camino Del Sol.
The Canoa Hills Golf Course was in operation from 1984 to July 2013. In 2014 it was bought along with
San Ignacio Golf Club by Borderland Construction, but never reopened due to prohibitive costs and a lack
of perceived need in an area with several other prominent and functioning golf courses. This led to the
donation of the property to Pima County Regional Flood Control District in December 2018 for the purpose
of being rehabilitated into a public nature park. The entirety of the former Canoa Hills Golf Course makes
up the site for the Canoa Hills Trails Park, except for the clubhouse and parking lot associated with the golf
course.

Canoa Hills Golf Course , 2013.

Project Scope
Primary goals set forth by Pima County Flood Control include enhancing passive recreation and wildlife
habitat by restoring the park to native plant communities, mitigating erosion issues, and enhancing
floodplain function. Because budget and maintenance for Canoa Hills Trails Park is limited, design should
be economical, functional, and efficient. Initially the park will use water from Canoa Ranch to irrigate
restored areas, but this will be removed once native plant communities are well-established. Native
vegetation on site must be able to thrive without supplemental irrigation or significant care. The master
plan should minimize the need for maintenance and actively promote resilient native plant communities.
Exceptions may be made for strategically located pollinator gardens that are cared for by project partners.
This report was completed between September 2019 and May 2020 by Tess Wagner, a University of Arizona
Master of Landscape Architecture Student. Professor Margaret Livingston, PhD, was the primary faculty
advisor for this project.

Canoa Hills Trails, 2019.
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L I T E R AT U R E R E V I E W
The following Literature Reviews were completed to provide comprehensive
information on several topics related to the development of Canoa Hills Trails.
Researched topics include:
1. NOVEL ECOSYSTEMS | Ecological restoration in developed areas
2. ENGAGING COMMUNITIES WITH THE LANDSCAPE | Land stewardship, volunteering & citizen science
3. NATURE INTERPRETATION | Approaches and considerations for effective education in a nature park setting
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NOVEL ECOSYSTEMS | Ecological restoration in developed areas
Introduction
Supporting native ecological parks surrounded by development requires
special consideration for the anthropogenic influences surrounding and
interacting with the park. Identifying and acknowledging the differences
between developed and native ecosystems is important in understanding
interactions between the two, the interventions needed at the urbannative interface to support resilient and biodiverse native communities,
and the feasibility of restoration goals. This understanding is necessary
to intentionally emphasize assets and ecosystem services of both native
ecological and human systems, and to foster positive exchanges between
the two. The following review summarizes challenges and opportunities
associated with ecological restoration projects in developed areas,
the definition and management of novel ecosystems, and important
considerations needed to design and implement a successful restoration
project surrounded by human development and activity. Finally, this
information is considered in the specific case of Canoa Hills.

The Developed-Native Inter face
Developed areas are generally seen to have a net negative physical impact
on the native open spaces surrounding them (Elmqvist et al., 2013).
Impervious urban surfaces draining into native open spaces and upstream
hydrology altered through culverts and other diversions result in increased
flooding, erosion, and transport of human pollution such as heavy metals
and oils (Alberti, 2005). Landscape plantings create a constant source of
non-native and/or invasive vegetative material to adjacent open spaces
which can disrupt native ecologies and make it difficult to eradicate these
unwanted species (Alberti, 2005). On the other hand, if an open space has
limited connectivity to other open spaces, exotic species found in the other
open spaces may have limited migration potential to the site. Open space
patch size, shape, connectivity, and composition are also significantly
influenced by urban development (Alberti, 2005; Elmqvist et al., 2013).
While the physical disturbances and challenges human-dominated
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ecosystems pose to adjacent native open spaces is well documented in
the urban ecological literature, the potential positive influence a nearby
community of people can have is often neglected in these discussions
(Alberti et al., 2003). A concerned and engaged community can be a
significant asset to an adjacent open space, increasing resilience of the
open space by providing care and resources to support the native system,
and creating further connectivity between the urban and native landscapes
(Gross & Hoffmann-Riem, 2005; Keough & Blahna, 2006). It is important
to recognize human communities and individuals as an element to the
urban/suburban ecosystem and to consider stewardship as an important
potential ecosystem service provided to the adjacent native open space.
Stewardship is an important contributor to long-term sustainability of the
site and can include activities such as on-going exotic species monitoring
and removal to mitigate the threat of exotic invasive species.

Defining Realistic Restoration Goals
In 2006, Richard Hobbs proposed a new way of defining ecosystems for
restoration purposes by classifying them into three categories: “historic”
ecosystems remain unchanged by humans, “hybrid” ecosystems have
been anthropogenically altered but there is potential for the impacts to be
reversed, and “novel” ecosystems have been so structurally, functionally,
and compositionally altered that they cannot be reverted to their historic
conditions (Hobbs et al., 2006; Hobbs, Higgs, & Hall, 2013). Novel
ecosystems are common in and near to heavily developed areas, and
they feature new interactions amongst native and non-native species not
previously occurring in a landscape (Green, 2016; Perring, Standish, &
Hobbs, 2013).
Ecological restoration initiatives have historically focused on hybrid
ecosystems, attempting to replicate historic conditions on degraded lands
through the reestablishment of natural processes, the eradication of nonnative species, and the reintroduction of native species (Green, 2016; Gross
& Hoffmann-Riem, 2005). While in some cases this is an appropriate
approach, intensifying climate change impacts, shifting ranges of biotic

communities, and continued human development and expansion have
left much of the earth so altered that a return to historic conditions is
often impractical, infeasible, and unsustainable (Green, 2016; Hobbs
et al., 2013). This has led to increased attention on the acceptance of
novel ecosystems as a restoration goal, and the recognition of humans
as a dynamic and permanent influence on ecosystems around the world
(Perring et al., 2013). Although novel ecosystems are seen as less desirable
and ecologically healthy when compared with historic conditions, a
focus on designing a novel ecosystem that intentionally provides specific
ecosystem services can result in a functional and sustainable novel
ecosystem (Perring et al., 2013).
Identifying the overall restoration goal, and if the landscape represents
a hybrid or novel ecosystem (or somewhere on a gradient in between) is
a good place to start when developing an appropriate restoration plan.
Understanding and comparing past and present site conditions, inputs,
context, and human use is necessary to understand what can realistically
be restored and what modifications will need to be accepted to benefit
both people and the landscape (Gross & Hoffmann-Riem, 2005).
Furthermore, it is important to consider the role of all non-native species
in the present ecosystem, as in some cases native species have developed
a reliance on non-native species and removing certain non-natives could
have an overall detrimental effect on ecosystem function and the survival
of important sensitive species (Gross & Hoffmann-Riem, 2005; Miller &
Bestelmeyer, 2016). In short, present conditions should be understood and
studied and existing positive functional relationships should be maintained
when possible.

R e s t o r i n g N o v e l Ec o s y s t e m s
The field of ecological restoration is experimental by nature and successful
restoration projects typically involve multi-disciplinary participation from
experts as well as the local community (Gross & Hoffmann-Riem, 2005).
As previously mentioned, community participation and stewardship is an
important component of implementing and maintaining urban ecological

restoration projects, and community insights and concerns should be
considered throughout the restoration design and application process
(Gobster, 2001; Gross & Hoffmann-Riem, 2005). Recreation needs
must be balanced with restoration goals to ensure that the open space
is functional both ecologically and socially, and to keep stakeholders
engaged with the continued care of the space (Gross & Hoffmann-Riem,
2005).
Because the restoration process and plan work with dynamic social and
natural systems, it is important to recognize the need to adapt and change
the restoration plan as new information surfaces (Gross & HoffmannRiem, 2005). Ecological restoration is always an iterative process of
planning, implementation, learning, and responding to new knowledge,
but in the context of heavily human-dominated it is further complicated
and changeable with the influence of social systems.

A p p l i c a b i l i t y t o C a n o a H i l l s Tr a i l s
Understanding the contextual suburban influences acting on the Canoa
Hills site is important in identifying an appropriate and feasible restoration
plan. The size, shape, and connectivity of patches within Canoa Hills are
completely defined by the surrounding urban landscape and the current
and potential ecological composition is largely determined by these
influences. This is an unchangeable property of the site, and restoration
activities must be appropriate and realistic for this context. Because
the site is divided into several open spaces surrounded on all sides by
subdivisions and roads, managing urban interactions with all sections
of the site will be critical in creating and maintaining an ecologically and
hydrologically functional landscape. Detaining and remediating run-off
from the surrounding subdivisions would be beneficial, as would continued
monitoring and active removal of non-native invasive vegetation.
Encouraging community stewardship of the site will likely be an effective
way to maintain and support the rehabilitated native ecology, and
community engagement should be incorporated throughout the design
and implementation process.
The Canoa Hills landscape has been significantly fragmented, and the
drastic hydrologic changes due to groundwater over-extraction and
grading changes made in the surrounding suburban and agricultural
areas and through the golf course development make the restoration of
Canoa Hills to exact pre-development conditions infeasible. Furthermore,
continued pollution from suburban areas, upstream mining activity, and
possible changes in soil chemistry and composition from golf course
installation and maintenance are a further alteration that will be difficult to
reverse. A restoration plan for this area should respond to these facts and
propose realistic goals and solutions. The concept of a novel ecosystem
may be helpful in defining restoration goals and master planning for
Canoa Hills, looking forward and incorporating human disturbance and
continued activity as an integral and potentially beneficial component of
the Canoa Hills ecology.
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E N GAG I N G CO M M U N IT IE S WITH THE LAN DSCA PE | L an d s tewards h i p, vol u n teeri n g, & citizen s c ien c e
Introduction

readily legible as such by most individuals, evidence of intentional human
intervention in a landscape becomes “cues to care” – signs to other visitors
that a landscape has value and should continue to be cared for (Nassauer,
1995). These cues are necessary for the continued stewardship and care of
a landscape, and are especially important in ecological landscapes such
as the Canoa Hills site, where important environmental relationships and
functions may not be visible (Nassauer, 1995).

Malarich, Large, & Danoff-burg, 2018).

Understanding volunteer motivations and how they change over time is
necessary in designing stewardship programs that effectively recruit and
retain volunteers. The primary motivation for initially participating in
volunteer citizen science projects and environmental conservation activities
is typically to help or enhance the environment (Alender, 2016; Asah &
Blahna, 2012; Donald, 1997; Ryan, Kaplan, & Grese, 2001). Site visitors
“Knowledge” is the second stewardship dimension identified by Enqvist et
who are involved with conservation activities are more likely to visit parks
al., 2018, and refers to the importance of land stewards in understanding
for birding and nature viewing than for other activities (Hvenegaard &
the resources, ecology, and dynamic processes that comprise a site. It also Dearden, 1998). This indicates that enhancing opportunities for these
stresses the need for continued learning and informed response to site
types of nature activities could attract visitors that are more likely to
conditions as stewards engage and work with the site (Enqvist et al., 2018). become park volunteers.
The knowledge dimension is necessary in promoting successful execution
Other important motivators are to build community, connect with
of stewardship initiatives, and it includes collective memory as well as
scientific, indigenous, and experiential information sources (Enqvist et al., nature, and contribute to science (Alender, 2016). Additionally, retirees
and older volunteers (such as those that comprise the volunteer base at
2018).
Canoa Hills) typically rate personal gain – such as career development or
Finally, Agency is defined as the ability of stewardship activities to take
enhancing an individual’s standing within a community – as a significantly
effect (Enqvist et al., 2018). It is determined by individual and communal
lower volunteer motivation than younger demographics (Alender, 2016).
Dimensions of Stewardship: Care,
capacities as well as the particular response of a given landscape to
Thus, highlighting the environmental enhancement, community building,
Knowledge, & Agency
specified stewardship activities (Brown & Westaway, 2011; Enqvist et al.,
and scientific contributions facilitated by stewardship activities may
2018). It determines which stewardship goals are realistic and feasible
be a persuasive communication tactic to initially engage Green Valley
In a review of stewardship definitions and applications, Enqvist et al., 2018, for a given socio-ecological setting, and takes into consideration the
community members in stewardship activities.
identified three dimensions promoted through successful stewardship
uniqueness and individuality of the community, individual, landscape, and
initiatives that could be useful in guiding the development of effective
While environmental and ecological enhancement is typically the primary
the relationship between the three.
stewardship programs. “Care” describes the relationship between people
reason for individuals to initially engage with environmental stewardship
and landscape, including personal attachment, aesthetic values, feelings
activities, ongoing volunteer engagement and overall level of commitment
of responsibility, morality, ideology, and identity both at the individual
is often related to completely different factors (Asah & Blahna, 2012;
and community level (Enqvist et al., 2018; Nassauer, 2011). Establishing
Ryan et al., 2001). In particular, social benefits largely influence the
R e c r u i t i n g a n d R e t a i n i n g Vo l u n t e e r s
care is a critical base for successful stewardship programs, as it fuels the
frequency and duration of an individual’s volunteerism (Asah & Blahna,
motivation and interest of stakeholders, encouraging them to initially
2012; Donald, 1997; Ryan et al., 2001). Providing opportunities for
Recruitment of individuals for participation in environmental stewardship
participate in stewardship activities (Enqvist et al., 2018; Nassauer,
volunteers to build social networks and friendships within stewardship
activities can be divided into active (in-personal connections and
2011). The idea of “care” encompasses not only the actions of caring for a
and volunteer activities is recognized as being an important element in
demonstrations) and passive strategies (impersonal interactions such as
landscape – it necessitates that the care be noticeable and understandable mailed pamphlets and outreach through social media). Unsurprisingly, in- retaining engaged, active, and long-term volunteers (Donald, 1997; Ryan
by the general public, as recognized by Nassauer, 1995, with her concept
person active strategies are generally more effective at recruiting functional et al., 2001). Volunteer projects that have immediate and noticeable direct
“cues to care”. Because ecologically robust and resilient landscapes are not and committed environmental stewards than passive strategies (Guzman, impacts also inspire continued activism by volunteers, as do volunteer
Today, human actions impact virtually all terrestrial ecosystems on earth.
While we often (accurately) view ourselves as the cause of environmental
degradation and damage, it is also important to realize our power to
care for, restore, and enhance the landscapes we occupy. Due to limited
funds and staff, land stewardship and volunteerism are often critical in
natural resource and public land management. Volunteers can assist with
restoration and monitoring activities, educational and other events, and
general care and upkeep of a park. They can also alert land managers
about issues arising in the park by providing additional sets of eyes on
the park. The following review summarizes the necessary components in
effective stewardship programs, considerations for recruiting and retaining
an active volunteer base, and extending land stewardship beyond the site
by promoting small-scale, at-home habitat creation and incorporating
citizen science into volunteer projects.
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opportunities that facilitate continued volunteer learning (Moskell,
Allred, & Ferenz, 2010; Ryan et al., 2001). Additionally, maintaining
communication over the long term with volunteers helps them stay
engaged and feel valued (Moskell et al., 2010). These findings indicate
that creating volunteer and stewardship programs that intentionally
build social connections, provide tangible and immediate results, and
continue to enhance the learning of participants are important factors in
maintaining long-term volunteer engagement.

Stewardship Beyond the Site
The majority of environmental stewardship initiatives focus on
interventions for one specific site such as a particular watercourse, park, or
other open space (Fisher, Campbell, & Svendsen, 2012). While this is the
case for Canoa Hills, there is also an opportunity to extend stewardship
activities and thinking beyond the boundaries of the site by encouraging
volunteers to consciously implement ecological and environmental
enhancements within their own private yards. By teaching volunteers and
site visitors about native ecology and opportunities for simple at-home
interventions with visible impacts, land stewardship and environmental
consciousness is encouraged to percolate beyond the site.
Over the past decade, citizen science has gained popularity as a tool to
understand large-scale environmental patterns, species occupancy, and
migration (McKinley et al., 2017). In addition to contributing to scientific
data, citizen science requires participants to continually pay attention
to environmental features they may otherwise not notice, such as the
phenology or migration patterns of a particular species. This provides
a more intimate understanding and more nuanced perspective of the
landscape, and can result in increased awareness and interest in related
issues and policies (McKinley et al., 2017). Additionally, citizen science
contributes to large-scale (sometimes global) scientific datasets, extending
the positive impacts of volunteer citizen scientists far beyond the site scale.

A p p l i c a b i l i t y t o C a n o a H i l l s Tr a i l s
There is already a robust community interest in participating in the
development and care for Canoa Hills by neighbors, other Green Valley
council and community members, and the Friends of the Canoa Parks
group. Providing volunteer events and activities that not only address
Pima County restoration and environmental goals but also incorporate
opportunities for socialization, community building, and education
could be beneficial in retaining engaged volunteer groups. Individual
and community motivations for volunteering should be considered
and adequately incorporated into volunteer activities to maintain an
enthusiastic and consistent volunteer base.
Encouraging volunteers to apply ecological principles to their own homes
and yards could be an effective way to extend stewardship outside the site
boundaries. Specific education opportunities about stormwater harvesting
and appropriate yard plantings that provide wildlife habitat and food
could be beneficial for these purposes. In addition to fostering community
consciousness and care for native wildlife and ecology, these small-scale,
home-based interventions could result in direct benefits to Canoa Hills
through the creation of wildlife habitat and management of stormwater
runoff from residential areas upsteam of and adjacent to the site. Citizen
science could also be a beneficial activity to strengthen human-landscape
connections, promote ecological literacy, and extend beneficial site
impacts well beyond the boundaries of Canoa Hills.
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NATURE INTERPRETATION | Approaches and considerations for effective education design in a nature park setting
Introduction
Interpretive programs and materials are often used in nature parks to
provide visitors with information and perspectives that align with park
management goals (Hughes & Saunders, 2005). The following summary
provides a review of basic types of interpretation styles, approaches and
considerations guiding interpretation design, and the specific relevance
and applicability of this information in a nature park setting, and in
particular Canoa Hills.

to some individuals and when led by a knowledgeable volunteer or
community member, could function as a personal interpretive experience
(Krasny & Tidball, 2009).

The primary activity a visitor engages with can be indicative of their level
of learning from non-personal, on-site interpretive materials. Individuals
who visit a site primarily for “exploratory” purposes – such as walking,
running, or nature viewing – are generally more likely to engage with and
learn from non-personal interpretive materials than those who visit a site
primarily for recreation activities such as fishing, boating, picnicking, or
sports (Ballantyne, Packer, & Beckman, 1998; Hendee, Gale, & Catton,
1971). Interpretive elements are often targeted to specific user groups to
I n t e r p r e t a t i o n B a s i c s : Pe r s o n a l a n d N o n - integrate with their experience of the site, reasons for visiting, and interests,
and to hopefully reach more visitors whose primary activity is a recreational
Pe r s o n a l M e t h o d s
one (Hughes & Saunders, 2005). On-site interpretive materials should
thus be designed to integrate with the activities visitors are likely to
Interpretation is generally divided into personal and non-personal types.
engage with in particular areas, and they should include information and
Personal interpretation involves face-to-face contact with an interpreter
presentation that is most likely to interest and engage them (Hughes &
or educator through a guided program, discussion, or lecture, while nonSaunders, 2005). Non-personal interpretation is greatly enhanced when
personal interpretation involves no contact with an interpreter or educator,
visitors can observe or otherwise experience the interpretation topic within
relying on interpretive signage, brochures, electronic media, and other
the landscape, such as with wildlife viewing (Ren & Folta, 2016). This
types of interpretive exhibits and displays to facilitate visitor learning (Ren
can be an impactful and memorable experience for visitors by sparking
& Folta, 2016; Weiler & Ham, 2010).
their interest in and appreciation for the components of the landscape
around them – feelings that may not occur with such intensity with just
Personal interpretation is generally considered to produce more effective
the knowledge gained through personal or non-personal interpretation
learning outcomes (in the form of more knowledge gained and longer
knowledge retention periods) than non-personal interpretive methods, and methods (Ren & Folta, 2016).
has the added benefit of being able to answer specific visitor questions and
tailor the experience to a specific visitor group (Hughes & Saunders, 2005;
Ren & Folta, 2016). However, personal interpretive programs generally
require adequate staffing, funding, and visitation to justify implementation C o n s i d e r a t i o n s f o r e f f e c t i v e a n d
and are thus not realistic in all scenarios. They can, however, be provided
respectful interpretation
in more creative ways when staffing and funding is limited, such as through
In the literature, education is often broken down into formal and
the implementation of community gardens, pollinator gardens, or other
informal learning environments and methods (Markwell, 1996; Skanavis
plots of community cared-for land that is left largely or completely up to
& Giannoulis, 2009; Wells, Butler, & Koke, 2016). Formal education
the community; this type of learning through doing provides a different
type of educational opportunity that may be more accessible and engaging encompasses learning in a traditional schooling setting, where learning
10 - Literature Review

outcomes are rigidly defined and facilitated by an educator, and
participation is externally motivated (Markwell, 1996; Wells et al., 2016).
Informal learning is self-motivated and includes learning environments
such as non-personal education in parks, zoos, and museums (Markwell,
1996; Wells et al., 2016). Although informal learning encompasses both
personal and non-personal forms, this summary will focus on non-personal
forms as that is relevant to interpretive exhibits and elements at Canoa
Hills.
Because formal and informal learning types include very different
motivations and learning outcomes, relying solely on traditional formal
pedagogical techniques focused on relaying information is not adequate in
informal learning environment (Knowles, 1980; Markwell, 1996; Skanavis
& Giannoulis, 2009). Informal learning opportunities must be fun and
engaging to retain the attention of self-motivated learners. They should
spark curiosity and creativity, and enhance the development of compassion
and skills that relate to the interpretive topic (Markwell, 2004; Skanavis &
Giannoulis, 2009). In the case of nature interpretation, a balance should
be met between relaying factual information, enhancing the development
of decision-making and problem-solving skills that contribute to
environmental literacy, and creating opportunities to emotionally engage
with a landscape to inspire care and connection to a place (Markwell,
1996, 2004). Additionally, nature parks should not be solely interpretive
landscapes, as this can ultimately inhibit visitors’ engagement with a site
(Markwell, 2004). Areas free of interpretive elements should be present,
so that visitors can experience a place on their own and explore their own
connection and feelings about a place (Markwell, 2004).
Recognized as global leaders in landscape interpretation, the U.S.
National Park Service (NPS) often guides widespread trends in
interpretation. Recently, they have acknowledged the one-sided, AngloAmerican perspective that dominates interpretation within NPS sites and
made efforts to incorporate Native American, African-American, MexicanAmerican and other minority voices and perspectives into their narrative
(Coslett & Chalana, 2016). Incorporating these different perspectives
and stories makes the interpretive narrative richer and more interesting
and engaging to a wider range of people (Coslett & Chalana, 2016). This

approach is less focused on relaying a clear and un-ambiguous narrative,
and values the contradictions arising from different perspectives and
ways of thinking that more accurately reflect the complex world we live
in (Coslett & Chalana, 2016). However, in some cases this trend has led
to criticism by indigenous groups of white appropriation of indigenous
stories and practices without adequate understanding to accurately
and respectfully represent these perspectives (O’Riley, 1999). Relevant
indigenous and other minority groups should thus guide the telling of these
perspectives and stories, and be fully integrated into the interpretive design
process (O’Riley, 1999).

A p p l i c a b i l i t y t o C a n o a H i l l s Tr a i l s
Although staffing constraints and low visitation make regular staff-led
personal interpretation unrealistic at Canoa Hills, there are still options
for engaging visitors through personal interpretive experiences. Potential
experiences include education through volunteer participation in
restoration activities, guided nature walks (potentially led by community
member volunteers with particular interest in birding and/or other
environmental topics), and education through implementing and caring for
community managed spaces that include habitat and pollinator gardens.

Non-personal interpretive materials will comprise the majority of
interpretive experiences at Canoa Hills. These materials are important
for educating and engaging all visitors who enter the site. Design of these
N o n - Pe r s o n a l I n t e r p r e t i v e D e s i g n
materials should consider park programming and likely potential visitors,
Interpretation design begins with the development of a communication
responding with presentation and information that will align with visitor
plan that defines interpretive objectives, key message, and audience (Bruno interests and activities. Interpretive approach and content may vary
& Wallace, 2019). Interpretive elements within the landscape should
throughout the site, based on expected activities and user groups. Pointing
respond to the landscape and relate to it, engaging visitors further with
out areas where specific wildlife and/or other environmental features are
the site (Bruno & Wallace, 2019). Language used should be concise and
present on site will be helpful in strengthening the connection between
clear and speak in an active voice to engage individuals, and technical
visitor and landscape. It may also be useful to design separate materials
or scientific language should be rewritten to be understandable by the
specifically to guide personal interpretive events such as those mentioned
general public (Bruno & Wallace, 2019; Colquhoun, 2005; Trapp, Gross,
above. These materials could help guide volunteers in restoration activities
& Zimmerman, 1994). Interpretive panels should consider the 3-30-3 rule
and appropriate plantings for community managed areas when County
presented by Trapp et al. 1994; the panel title should be large and readable staff are not on site and to ensure that County management goals are met.
within 3 seconds, a summary of the key message should be below this and
Areas without interpretive elements should be designated at Canoa Hills,
readable within 30 seconds, and the body text should be readable in no
more than 3 minutes. Graphic imagery is the first thing people notice about to allow visitors to explore their own connection with the site, free of
distraction and influence by interpretive materials.
an interpretive display, so images should be large and carefully selected
to engage visitors and to set the tone of the narrative (Bruno & Wallace,
2019).
Several techniques can be used to enhance understanding of presented
material. Relaying scientific and factual information through story-telling
can be an effective technique to make otherwise dry information more
accessible and interesting to the public (Bruno & Wallace, 2019). Active
learning, where individuals are engaged in activities or thought experiment
is also an effective learning technique (Bruno & Wallace, 2019).
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CASE REVIEWS
Four case reviews are presented in the following chapter. They illustrate successful
projects that incorporate concepts and/or partnerships similar to those that
exist with the Canoa Hills Trails Park project. Theses reviews will help inform the
development of the Master Plan. They include a golf course converted to a nature
park in Cleveland, OH, a restoration planning document, a restoration project
completed by Pima Flood Control in Tucson, and an interpretive birding landscape
in Patagonia, AZ managed by the Tucson Audubon Society (a partner in the
Canoa Hills Trails Park).

Acacia Reservation
Restored Golf Course

R e s t o r i n g B .C .'s G a r r y O a k
Ec o s y s t e m
Restoration planning document

R i l l i t o R i v e r Ec o s y s t e m
Restoration Project

Pa t o n C e n t e r f o r H u m m i n g b i r d s
Tu c s o n A u d u b o n S o c i e t y p r o j e c t

Pima County Flood Control project
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A C A C I A R E S E R VAT I O N

L o c a t i o n : Cleveland, OH
D a t e : 2012-present
S u m m a r y : Acacia Country Club was a 155 acre golf course
acquired by Cleveland Metroparks in 2012 through an anonymous
donation managed by the Conservation Fund (Cleveland
Metroparks, 2014). The site is surrounded by residential and
commercial areas with major roadways on two sides, and it is
largely fragmented from existing open space and natural areas,
not unlike Canoa Hills. The Acacia Reservation Ecological
Restoration Master Plan was completed in 2014 by Biohabitats,
and re-imagines the golf course as a nature preserve and open
space park, balancing ecological and recreation goals to create
Acacia Reservation. Prior to restoration activities, the site was
primarily comprised of turf with limited succession, an unstable
and eroding creek channel winding through the site, and several
human-made water features (Cleveland Metroparks, 2014).
Initial studies of the site included a soil inventory and analysis to
determine pre-golf course ecological assemblages, and initial
interventions focused on removal of constructed drainage systems
to restore hydrologic conditions – although some of the old
irrigation system was left in place as it was considered a minimal
impact on restoration activities (Cleveland Metroparks, 2014;
Frolik & Fecteau, 2018).
The restoration plan outlines two primary goals: restoring surface
and sub-surface hydrologic conditions, and transitioning the site to
include a mosaic of native ecologies, and stresses the importance
of integrating these goals with park use and stewardship programs.
The resulting master plan broadly divides the site into ecologic
14 - Case Reviews

science opportunities, and volunteer days could contribute to
stewardship at Canoa Hills. Additionally, the identification of a
“green infrastructure habitat” as the interface between the golf
course and the surrounding developed area is a useful concept to
handle adjacent residential stormwater run-off.

zones and land-cover such as meadows, different types of forests,
and an array of wetlands. It details nine restoration strategies for
six identified habitats including streams, forests, ponds, wetlands,
meadows, and a green infrastructure habitat implemented around
developed areas. Regenerative design is stressed as an important
theme in the plan by enhancing the connection between people
and landscape and increasing the resilience, biodiversity, and
stewardship of the park through restoration awareness and
activity. Events and features to support regenerative design in
Acacia Reservation include volunteer plantings and invasive
species removal, citizen science opportunities and Bioblitzes,
interpretive displays along trails, and signage and mobile apps that
highlight the changing landscape over time.

Acacia Reservation Master plan produced by Biohabitats (Cleveland Metroparks, 2014).
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D E S I G N I M P L I C AT I O N S
Acacia Reservation is of similar size and occupies a similarly
developed area to Canoa Hills. The identification of broadly
categorized restoration areas in the Acacia Reservation Ecological
Restoration Master Plan can serve as a guide for the scope and
detail that is feasible and useful for the Canoa Hills Master plan.
Additionally, the integration of stewardship and visitor use with
restoration activities through a regenerative design approach
is highly applicable to Canoa Hills, especially considering the
already robust interest from stakeholders in participating in the
development of the Canoa Hills park. Interpretive elements, citizen
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D e s c r i p t i o n : Golf course restored to nature park

R E S T O R I N G B R I T I S H C O L U M B I A’ S G A R R Y O A K E C O S Y S T E M

L o c a t i o n : British Columbia, Canada
D a t e : 2011
S u m m a r y : Restoring British Columbia’s Garry Oak Ecosystem
is a regional guide written by 12 academics and ecologists for
restoration practitioners working on Garry oak restoration
projects. Although the plan is written for an ecosystem that is not
present in southern Arizona, it includes chapters on outreach and
public participation, defining restoration goals, and understanding
context – all ideas that are broadly applicable to any public space
restoration project.
Six principles supported the development of the guide, and
several could be useful for the Canoa Hills project. One principle
is to adopt an eco-cultural approach, considering humans as
a component of the ecosystem that should be integrated into
all phases of the restoration process from planning through
implementation and monitoring. Another important principle
is the application of adaptive management which emphasizes
the need for flexibility and adjustment of the restoration process
when unexpected results occur, or new knowledge comes to
light. The third relevant principle is to set clear objectives – is
there a certain habitat or function the restoration project should
promote? The plan suggests that rather than focus on restoring
sites to a particular state, focus should be placed on restoring four
fundamental processes: water cycling, nutrient cycling, energy
flow, and succession. The plan also stresses the importance of
understanding past conditions and the feasibility of replicating
these conditions, considering the role of climate change and other
anthropogenic influences in designing a restoration plan.

Congruent with other research conducted for this report, Restoring
British Columbia’s Garry Oak Ecosystem emphasizes the importance
of public participation and stakeholder engagement to ensure
a successful restoration process, starting by featuring the
community as an important component in the project program.
Considerations are outlined for determining an overarching
communication/outreach strategy to guide interaction with
stakeholders throughout the project process.

D E S I G N I M P L I C AT I O N S
Restoring British Columbia’s Garry Oak Ecosystem stresses the
importance of adaptive management and focusing projects
to restore processes rather than a specific state. These ideas
suggest the importance of a restoration plan that is changeable
and not too focused on small details, which should be kept in
mind throughout the master plan design process. Understanding
the past, present, and projected climatic, physical, and social
context is also an important concept identified in the plan which
should guide the master plan for Canoa Hills. The document
also provides a framework for guiding community participation
and communication which will be a useful reference in designing
stakeholder engagement activities and information gathering and
maximizing the efficiency and effectiveness of these processes.

These considerations include:
• The definition of communication objectives
• Understanding of who the audience is as well as their
perspectives, concerns, backgrounds, and what they want
to gain from the communication
• Determining the key message and how best to
communicate this clearly and concisely
• Identifying the best formats of communication, outreach,
and/or education in achieving communication objectives,
and how the community can communicate their concerns
• Understanding communication resources available
• Determining evaluation criteria for understanding success
of communication (number of people who responded,
overall response of participants etc.)
• Adjusting communication methods based on evaluation
and learning throughout the communication process
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D e s c r i p t i o n : Restoration planning document

Using aerial imagery to understand Garry oak ecosystem succession
for restoration purposes (Garry Oak Ecosystem Recovery Team, 2011)

Figure 3.13 Using air photos to understand change in recent history. This series of images show a study plot
(60x50 m) superimposed on air photos from 1950, 1975, and 2004 to show change in tree cover over time.
Image: Shyanne Smith
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Climate models that project the future extent of suitable climate for a
species provide a strong second line of evidence that Garry Oaks and their
associated species will have an opportunity to expand their range markedly.

Collecting sitespecific referenc

R I L L I T O R I V E R E C O S Y S T E M R E S T O R AT I O N P R O J E C T

L o c a t i o n : Tucson, AZ
D a t e : 2006-2008
S u m m a r y : The Rillito River Ecosystem Restoration Project was
implemented through a partnership between Pima County Flood
Control and the U.S. Army Corps of Engineers. It includes 60
acres of land on the south bank of the Rillito River, and is divided
into four distinct areas that determined project phasing. Primary
project goals included enhancing native vegetation and increasing
passive stormwater harvesting capacity through the construction
of small basins, while providing recreation opportunities for
nearby residents (Pima County, 2018). Existing drainage channels
were also modified, with cement removed from channel beds
and sinuosity increased to slow flow and increase infiltration
(Pima County, 2018). Bank steepness was decreased and native
vegetation was planted along the banks (Pima County, 2018).
Efforts were made to preserve existing native vegetation and
limit grade modifications, minimizing the impacts of restoration
activities on existing native ecologies and amphibian habitat.
Plantings throughout the restoration area included mesquitedominated mesoriparian vegetation transitioning to mesquite
and palo verde upland communities. Plantings were followed
by hydroseeding with native desert plants, and reclaimed water
supplied irrigation during initial plant establishment (Pima County,
2018). A five-year establishment period was defined for the project,
after which the project has functioned without supplemental
irrigation or other human-provided resources (Pima County,
2018). Five primary restoration treatments were implemented
in the project: xeroriparian terracing, xeroriparian buffering,
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enhancement areas, seeded-only areas, and areas for intensive
invasive removal (Pima County, 2018).

D E S I G N I M P L I C AT I O N S
This project is an example of an ecological restoration project
within the Sonoran Desert context which includes consideration
for stormwater management and irrigation needs for plant
establishment. It also provides insight into other restoration
work completed by Pima County Flood Control, and possible
treatments that could be feasible and applicable to Canoa Hills
such as targeted planting, hydroseeding, and invasive exotic plant
removal. Although Canoa Hills does not have significant nonnative invasive plant coverage, methods for removal and principles
for monitoring are applicable and should be considered in the
development of the master plan.

The work plan for this project was prepared by RECON
Environmental Inc., and included a detailed description of project
scope, a site inventory and analysis, context and goals of the work
plan, and invasive species management and monitoring plans. The
invasive species management plan focused on eradicating existing
non-native invasive species, preventing future establishment
of non-native species, identifying ongoing invasive species
management actions, and continuous monitoring of invasive
species within the site. Methods for invasive species removal
include both chemical (herbicide) and manual (mowing, pulling,
cutting) processes and mulching, and were dependent on the
extent and type of species present. A competition and restoration
approach was discussed, in which invasive removal was coupled
with native plantings, allowing native plants to out-compete
invaders. Invasive plant removal was prioritized and proposed
based on an invasive species threat ranking by The Arizona
Wildlands Invasive Plant Working Group. Higher ranking species
were identified and targeted for heavy control and eradication,
while lesser ranking species were secondarily targeted for control.
A third category of non-native invasive species was identified as
not currently being present on site, but as having a possibility of
establishment and thus being the subject of ongoing monitoring. A
five-year monitoring plan followed restoration implementation and
evaluated vegetative diversity and density.

Rillito River restoration map and before photos (Pima County, 2018).
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D e s c r i p t i o n : Sonoran Desert ecological restoration project

PAT O N C E N T E R F O R H U M M I N G B I R D S

D e s c r i p t i o n : Public educational center and birding landscape
L o c a t i o n : Patagonia, AZ
D a t e : 2014
S u m m a r y : The Paton Center has its origins in 1973, when
Marion and Wally Paton bought the 1.4 acre property in a
residential area in Patagonia, Arizona (Tucson Audubon Society,
2019). They set up bird feeders and the diversity of birds they
observed soon caught the attention of curious neighbors and
visitors (Jones, 2018). The Patons eventually officially opened the
property to the public, setting out field guides, benches, and a
board for visitors to record bird sightings (Jones, 2018). Despite the
modest size of the property and the town it is in, the Paton Center
has gained international recognition as a birding destination
due to the high diversity of species observed on the property that
exemplifies the unique birding experiences of southern Arizona. In
2017, 14,000 visitors visited the center, hailing from 20 countries
(Jones, 2018).
After the passing of both Wally and Marion in the early 2000’s,
the Tucson Audubon Society (TAS) took over the property in
2014 (Jones, 2018). Since then, they have focused on providing
bird, butterfly, and pollinator habitat throughout the property,
while providing educational and interpretive programs and
displays (Jones, 2018). Recently, TAS constructed an accessible
viewing pavilion in the backyard and an information kiosk near
the parking lot, replaced exotic invasive vegetation with native
plants that provide hummingbird food and habitat, converted
an old agricultural field into a native meadow, created a library
of field guides for visitors to use, and connected the property to
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a nearby Nature Conservancy reserve with trails (Jones, 2018;
Tucson Audubon Society, 2019). TAS makes efforts to integrate
the community into Paton Center improvements, plantings, and
restoration activities by engaging locals in volunteer weed removal
and planting days and commissioning local artists to design and
produce interpretive signage for the site (Tucson Audubon Society,
2019). They also offer occasional talks and interpretive programs,
and are hoping to develop these events further in the future
(Tucson Audubon Society, 2019).
The Paton Center now serves as a model for TAS’s Habitat at
Home initiative – an effort that promotes the use of native plants in
urban residential landscapes to provide bird and pollinator habitat,
reduce maintenance needs and energy bills, and educate urban
dwellers on the benefits of native plant use in the Sonoran Desert
(Jones, 2018).

D E S I G N I M P L I C AT I O N S
Since TAS will be a partner for the Canoa Hills project and will
aid in implementing pollinator gardens and habitat, it is useful
to review previous and ongoing TAS projects that have similar
goals. The context for the Paton Center as a more heavily
programmed and interpretive landscape connected to a larger
nature reserve by a trail system is a good precedent for potential
pollinator gardens at Canoa Hills, which will be sited to maximize
accessibility while remaining connected to the larger trail system.
The idea of a small field guide library could be applied to potential
pollinator gardens at Canoa, and the inclusion of accessible
wildlife viewing opportunities could provide physically disabled
visitors an opportunity to engage with native desert landscapes.
Potential pollinator gardens could also serve as Habitat at Home
demonstration areas, encouraging residents and visitors to
implement wildlife friendly landscapes around their homes.

Lookout spot at the Paton Center (Tucson Audubon).
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Hummingbird habitat at the Paton Center (Tucson Audubon).
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SITE ASSESSMENT
The following Site Assessment provides an inventory and analysis of the Canoa Hills
Trails Park as of 2019. It presents the history, community, partnerships, ecology,
hydrology, and physical characteristics of the site. It concludes with a summary of site
opportunities and constraints which will guide master plan development.
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The Santa Cruz River is a defining geographical feature that runs through
Green Valley less than a mile east of the site. A tributary of the larger Gila
River, it flows north for 184 miles, although today it is primarily dry except
during rainy seasons. Like many rivers in the southwest, the Santa Cruz
historically served as a critical wildlife migration corridor and provided
habitat and vital resources for amphibians, mammals, birds, and native
fresh-water species (Webb, Betancourt, Johnson, & Turner, 2014).
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The River

Riparian cottonwood forests lined the banks of the river and connected
cienegas, transitioning to mesquite bosques in the floodplains (Webb
et al., 2014). Development and increased agricultural activity in the
river’s floodplains for over 150 years have caused irreversible physical
alterations to the river, impacting both the plants and wildlife that
rely on these areas. Erosion and downcutting of the Santa Cruz was
observed as early as the 1880’s, followed by considerable channel
widening in the early 20th century (Webb et al., 2014). With drought
and increasing groundwater extraction, water table levels began falling
throughout the watershed, and by 1920 levels were so low that shallow
water-loving riparian species began to die off (Webb et al., 2014).
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An overview of the natural history of the areas provides historical context
and illustrates the rich historical interpretive opportunities in the region.
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The Bosque
Three primary plant communities historically existed along the Santa
Cruz River – cottonwood galleries, mesquite bosques, and cienegas
(Stromberg, 1993). Today, mesquite bosques are the most threatened
of the three communities, and include some similar species to those
found at Canoa Hills. Occupying areas with groundwater levels 20-40’,
they can function as important riparian flooding buffers (Stromberg,
1993). Typical mesquite bosques include a canopy of mesquite, netleaf
hackberry, velvet ash, and Arizona walnut above an understory of
graythorn, fourwing saltbush, catclaw acacia, and other small trees and
shrubs (Stromberg, 1993).
Two enormous mesquite bosques persisted along the Santa Cruz River
into the 20th century, although they began showing signs of significant
alteration by the late 19th century (Johnson & Webb, 2014). The larger
of these bosques, The Great Mesquite Forest, was located just north of
what is now Green Valley and featured mesquites up to 75 feet tall with
4 foot diameter trunks, covering an area of at least 7 square miles (Webb
et al., 2014). This bosque was a primary feature attracting ornithologists
and birders to southern Arizona, and established Tucson as the birding
center of Arizona in the late 19th century with 85 bird species observed in
one summer (Johnson & Webb, 2014). Originally a sacaton-dominated
cienega encircled by large mesquites, late 19th century downcutting led to
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the draining of the cienega and mesquite encroachment that expanded
mesquite coverage (Johnson & Webb, 2014). In the 20th century, these
large mesquites became an important source of fuel for Tucson, and this
unsustainable wood harvesting coupled with decreasing water table
levels and agricultural expansion catalyzed the collapse of this ecosystem
throughout the following decades (Johnson & Webb, 2014). The
construction of I-19 through what remained of the bosque in 1970 was the
final event contributing to the bosque’s demise (Johnson & Webb, 2014).
Today, what was once the Great Mesquite Forest is now home to shrubby
mesquites, desert plants, and invasive exotic tamarisk (Johnson & Webb,
2014). This temporal transition towards more arid plant communities is
a trend that occurs throughout the arid southwest and especially near
waterways, and is an important point of discussion for restoration work
and interpretive opportunities.
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15 mi
Santa Cruz River watershed with locations of historic bosques. The largest historic bosque, the
Great Mesquite Forest, was just north of Green Valley (map adapted from Webb et. al, 2014).
This 1942 image shows the extent of the Great
Mesquite Forest just north of Green Valley.
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This 1989 image shows the same view of what was once the Great Mesquite
Forest, with only stumps to indicate the extent of the former bosque.
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The area surrounding the site features a number of recreation opportunities. The
West Desert Preserve is a mountain biking and hiking park owned by Phelps-Dodge
Mining that sits adjacent to the northwestern corner of the Canoa Hills Trails Park.
Connecting Canoa Hills trails with the existing regularly used dirt trail network at the
Preserve could increase access, use, and connectivity for both parks, although this
may be undesirable if biking at Canoa Hills Trails is not encouraged. Connection to
this preserve could be a future development, as this is not a current primary focus for
the County.
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Because a large event space and softball fields are provided less than 2 miles from the
site, and plans for a dog park elsewhere are being discussed, these types of spaces
are not a priority at Canoa Hills Trails. Currently, I-19 poses a significant barrier to
non-vehicular traffic between the site and these amenities, so safe highway crossing
infrastructure would be necessary to facilitate non-vehicular movement between
these spaces. Other local recreation opportunities include San Ignacio Golf Club and
Canoa Ranch Golf Club south of the site, Desert Hills Golf Club to the north, Torres
Blancas Golf Club across I-19 to the east, and the Santa Rita Mountains to the east.
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Two Pima County properties east of I-19 present potential open space connections
to the site. Canoa Preserve Park includes ramadas, grills, and two softball fields.
The 4,800-acre Canoa Ranch Conservation Park south of the site is operated by
the Natural Resources, Parks and Recreation Division and features a number of
educational and recreational events including historical interpretive tours, birding
and wildlife programs, equestrian activities, and organized star gazing. The ranch
has an open multi-use event space that can be used to facilitate these and other
community events, and the County plans to provide a dog park on this property as
well. Additionally, this property includes a 3.5-acre pond that can provide irrigation
for plant establishment at the Canoa Hills Trails Park.
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The Canoa Hills Trails Park is located off I-19 in Green Valley, Arizona, 30 miles south
of Tucson and 35 miles north of Nogales. It includes seven parcels nestled within a
suburban residential area. The western edge of the site is bounded by mine property
which includes undeveloped desert and a large mound of tailings. The north-flowing
Santa Cruz River is just east of the site with significant agricultural operations in the
river’s floodplains.
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CO M M U N I T Y & PA RT N E R S
Site Use & Community Concerns
Since the closure of the Canoa Hills Golf Course, the site has seen
moderate use by adjacent residents. Golf cart paths are used for
walking, running, and biking, although residents have expressed
concern over potential safety issues associated with bicycling on
steep, windy sections of the golf cart path. Other concerns and
priorities commonly raised by the public and documented by the
GVC Park Advisory Committee in March 2019 include the need for
functioning bathrooms, designated parking, memorial benches, and
dog waste bag stations and disposal points. Interest in Sonoran desert
sculptures and additional trails was also expressed. Other suggestions
presented by community members included the implementation of
outdoor exercise equipment, putting stations, and a permanent pond,
although not all of these features align with the goals and objectives
of this project.

Pa r t n e r s
Canoa Hills Trails has a network of partners and engaged community
members to assist with project implementation and on-going
stewardship. Friends of the Canoas is a friends group with over 60
members that serves Canoa Ranch, Canoa Preserve, and Canoa Hills
Trails. They can likely assist with trash pick-up, invasive plant removal,
pollinator habitat care, hosting of events, and other stewardship
activities. The Tucson Audubon Society is another project partner that
received funding for their Gardens on the Greens project proposal,
which should be incorporated into the master plan design. There
is also interest by Pima County and the Friends group in working
individually with the five HOAs bordering the site, although no
official partnerships have been formed. The Green Valley Council is
another entity with interest in Canoa Hills Trails. They are a liaison
between the Green Valley community and the County, and they will
be instrumental in organizing public meetings and disseminating
information regarding Canoa Hills Trails.
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Gardens on the Greens
In fall 2019, the Tucson Audubon Society received funding for their
proposed Gardens on the Greens project. This project will focus on
creating habitat and wildlife gardens within the old greens of Canoa
Hills Trails. Three focus areas are proposed: one in parcel D, one in
parcel F, and one in parcel G. The parcel D focus area includes a
small pond and stream flowing east. Parcel F includes three waterharvesting pollinator gardens placed around the existing cart paths
at the parcel's western edge. These gardens are located in an area
with significant run-off from the road and surrounding development,
and will be fed by stormwater. The final focus area includes two large
stormwater-fed habitat areas along the eastern edge of parcel G.
These focus areas should be accessible to visitors and stakeholders,
and relocation may be possible if required.

Gardens on the Greens focus area in parcel D will be near
the old ball-washing facility at the eastern edge of the parcel.

Gardens on the Greens focus area in parcel F includes
pollinator gardens between the existing cart paths.

H OA s
Site parcels are designated by letters A through G for ease of
communication throughout the rest of the report. The ten HOAs
bordering the site are identified and could be potential partners
for Canoa Hills Trails. Each parcel within the site is bordered by at
least one HOA. Parcel B represents a unique case, as it has been
relatively well maintained by surrounding homeowners recently
through mowing and trash pick-up. At just 3.4 acres, parcel B is the
smallest of the seven, and is closely surrounded by residences which
gives it a backyard feel. There may be interest by the Canoa Estates
HOA in continuing to care for this parcel with active participation by
adjacent residents. These ten HOAs should be included in Master Plan
development public participation opportunities, to ignite interest and
a sense of ownership and stewardship by nearby residents for Canoa
Hills Trails.

Adjacent Amenities
Two recreation centers are located near the site. Recreation center
users may have interest in outdoor recreation opportunities at Canoa
Hills Trails, and should be considered a potential user group.

Gardens on the Greens focus area in parcel G includes
large habitat areas along the eastern edge of the parcel.
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T O P O G R A P H Y & C I R C U L AT I O N
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Based on existing slopes, it is clear that parcel G
and E are the flattest areas and the most suitable
for accessible recreation and parking lot siting.
Secondary parking could also be included on the
east portion of parcels A and D, as these areas
feature small fall areas that are accessible by
vehicle from Camino Del Sol.
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Areas of the site in blue (0-5% slope) could be
used for easy trails without significant grade
changes, while green and yellow (5-12% slope)
signify areas of moderate difficulty. Orange (1220% slope) areas are challenging trails, and areas
in red are not advised to include trails because of
their prohibitively steep slopes.
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Grade is an important consideration in trail
design and placement, as it determines level of
accessibility and overall physical difficulty of the
recreation experience. Slope for Canoa Hills Trails
was calculated using provided contours for the
site and categorized based on general design
standards. Easier running trails in urban and rural
areas typically maintain a slope of 5% or less, with
a maximum slope of up to 10% for no more than
30’. Less developed trails of moderate difficulty
can have a sustained grade up to 8%, with a
maximum 14% grade occurring for no more than
50’ in length. Difficult (typically backcountry)
trails may have a sustained grade of 12%, with
areas of up to 20% slope for up to 50’.
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Movement
Because traveling between parcels requires moving through residential
areas, along roads, and/or through culverts, the site appears as
seven disparate open spaces. Although connection between parcels
may be enhanced and encouraged, the separation between them is
unavoidable. This creates the opportunity to target different types of
recreation and/or restoration based on parcel, and maximize site use
and function by separating uses.
Because golf courses are constructed to be one large loop, there is
a need for additional paths to create smaller loops and a diversity
of recreation experiences. These should be targeted in areas where
accessible recreation makes sense and is encouraged, such as in parcels
E and G.

Pa t h C o n d i t i o n
The majority of golf cart paths on site are concrete and in good
condition. However, there are sections of the path that are broken
asphalt that need to be replaced or removed. Poor condition asphalt
paths (shown with a dotted line in the map to the left) form many of the
connections between parcels, although they also occur in short sections
of parcels A, F, and G. Additionally, the path in the northeastern
section of parcel E is affected by erosion of the former pond feature, so
this should be mitigated. Poor condition paths outside the site along
Camino Del Sol have recently been replaced by the nearby Phelps
Dodge mining company, which will enhance connection between
parcels.

A c c e s s & Pa r k i n g
Two types of access and parking are needed for the site: public access
and restricted parking access for County maintenance. Because the
original clubhouse and associated parking are not part of the project
area, additional public parking is required. Currently there is one small
parking lot in poor condition in parcel D (the former driving range).
This could provide public access to parcel F by way of the culvert. Two
additional restricted access parking areas are also identified. With its
connection to Camino Del Sol via Duval Mine Waterline Road and its
large flat area, the southwest corner of parcel G could be a functional
location for a parking lot. The eastern edge of the site, accessible by
Frontage Rd. could also provide access and parking.
The existing parking lot in parcel D could be used for
access to the northern parcels of the site (D and F).
This image, taken in parcel A, shows the disjointed
transition from concrete to broken asphalt that
occurs in several areas throughout the site.

Paved paths within the site are in poor
condition, such as this one in parcel F.

Concrete paths like this one in parcel
A are generally in good condition.

A typical asphalt path in parcel G.

The implementation of DG paths could diversify potential recreation
experiences at Canoa Hills Trails, and provide visitors the opportunity to
engage with a more traditional nature trail. Concrete paths should be
strategically kept to provide accessible recreation, but in more hilly areas
or on longer trails, DG may be a more appropriate material.
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H Y D R O LO GY & E X I ST I N G I N F R A ST R U C T U R E
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600’

Hydrology
An extensive hydrologic analysis for Canoa Hills was completed
in January 2018 and included the calculation of the 100 year
floodplain and discharge volumes, watershed delineation, and
an inventory and assessment of existing washes and stormwater
management features on site. Relevant details from the report
have been summarized here.
Water generally flows across the site from west to east, running
under I-19 through culverts before emptying into the Santa Cruz
River. The contributing watershed to the site is 1,719 acres and
includes runoff from the mine tailings west of the site as well as
the surrounding subdivisions. Historic channels were removed
through grading during golf course construction, so flow on site
is more sheet-like and less channelized than typical natural flow.
One densely vegetated natural channel exists on the north edge
of parcel F, though it exhibits significant down-cutting along its
length.

Stormwater Management
Several efforts to manage stormwater have been made on site.
Run-off from subdivisions is diverted into the site through steep
constructed channels that include chutes lined with loose rock,
grouted rock, and some with a smooth paved surface. Railroad
ties and grouted rip-rap occur at the base of the chutes to slow and
spread run-off flow. A grouted rock channel exists on-site along
the western edge of parcel F, flowing north before diverting to the
east. This channel collects and carries run-off from the subdivision
to the south. The hydrologic analysis found that the described
stormwater management features are generally well-functioning
and do not need alteration at this time.
A grouted rock channel directs flow in the northwestern finger of parcel G
The non-functioning restroom facility in parcel G
is in the floodplain and will need to be removed

An example of rock-grouted subdivision drainage in parcel F

The largest floodplains with the highest discharges are found in
parcels A, E, and G, and these areas have been identified as the
most flood-prone with the greatest potential for increased erosion.
Erosion mitigation is most critical for these parcels.

Relevance to Infrastructure
Three plumbed facilities exist on site - one ball-washing station in
parcel D and former restrooms in parcels A and G. None of these
facilities are in operation and both restrooms need to be relocated
as they currently occupy the 100 year floodplain. New restroom
facilities should be located out of the floodplain and in ADA
accessible areas, which limits location options.
Other structures like ramadas and benches could be located in
the floodplain, but these features should be able to withstand
occasional flooding.

The site is comprised of 4 sub-watersheds
which flow into the Santa Cruz River to the east.

1total area: 615 acres
100-yr storm discharge: 1,725 cfs

3total area: 57acres
100-yr storm discharge:215 cfs

4
total area: 928 acres
100-yr storm discharge: 1,816 cfs

2

total area: 119acres
100-yr storm discharge: 685 cfs
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Erosion
Shallow eroded channels occur in some of the fairways. In many
places, these have exposed 6" diameter drainage piping that likely
helped drain water-logged greens during monsoon season. Erosion
has also begun to undercut some of the golf cart paths. In areas,
Pima County has managed this by installing rip-rap along the path
which appears to be functional. In other areas, sedimentation
occurs on the path during rain events. The hydrologic report
anticipates increased erosion in watersheds 1 and 4 due to high
flow volumes in these areas. Erosion mitigation should target these
areas.

Undercutting of the path occurs where evolving site
drainage meets the path. This example is in parcel C.

Old drainage piping is exposed as erosion progresses in parcel F.

Rip-rap has been used in some areas to limit erosive
undercutting of the path, like this example in parcel C

Evolving drainageways like this one in parcel G sometimes conflict with the path, causing
sedimentation and/or erosion. In these areas drainages should be rerouted away from or
beneath the path, or a small wash crossing could be incorporated into the path.

Wa s h R e - e s t a b l i s h m e n t
The hydrologic report identifies a need to re-establish natural
drainages within the site. Two options are presented; the first
is to use excavation to re-establish historic drainage patterns
using aerial imagery as a guide and allowing drainageways to
form naturally over time on site. The second option is a more
passive approach and might be appropriate for the budget
and maintenance regime of this project. It also would allow
drainageways on-site to respond to existing site conditions, rather
than replicating a drainage pattern that may not naturally form
given the current site conditions.
As previously mentioned, several shallow eroded channels have
begun to occur throughout the site. This could be left and allowed
to evolve naturally. Plastic drainage piping could be removed as it
becomes exposed in this process.
One problem with the passive approach is that drainageways may
conflict with existing cart paths and contribute to path erosion and
undercutting. In these areas, drainageways could be redirected
and/or erosion control could be installed. Pathways could also
be rerouted, where feasible. As drainageways re-establish,
continued monitoring will be needed to identify the areas that are
contributing to path erosion so that appropriate action can be
taken.
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ECO LO GY
Land cover Classification
The site is comprised primarily of upper Sonoran plant
communities. In December 2017, before donation of the
site to Pima County, a detailed vegetation inventory and
assessment was completed for the site. The following
analysis is based on the conclusions and land cover
classifications found in the 2017 report, although updates
have been included to reflect current conditions. Parcel D
was not included in the 2017 report, but it has been added
here. For a complete list of plant species found on site in
December 2017, see appendix A (p. 54).

A

B

Ponds constructed for the golf course are found in
parcels A, E and G. These areas are depressed and
exhibit ponding following large rain events. Several
exotic invasive species are found in these areas, including
tamarisk, Bermuda grass, and buffel grass. Native desert
broom is also found in these areas.
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Since irrigation was shut off, the retired golf course areas
have been transitioning to native plant communities.
Currently these areas exhibit low species richness and
are dominated by early colonizers. The majority of these
areas are dominated by pigweed, although some are
comprised primarily of sixweeks threeawn and needle
grama grasses. These areas are currently maintained by
Pima County through mowing.
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Bunkers (or sand traps) exist in all parcels except
D, and many have limited vegetative growth within
them, although sparse goldenrod, needle grama, and
globemallow were recently observed in some of the
bunkers. If plantings occur in these areas, soil remediation
will be necessary. These areas could also be appropriate
for ramada placement or other development.

E
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Land cover classified as native trees includes primarily mature
mesquites, although hackberry is also present. Native trees
occurring along the centers and adjacent to the greens are
predominately pruned mesquites, which could be allowed to
regrow to enhance wildlife habitat.
The remaining areas classified as native plant communities
include desert scrub on hill tops and slopes, semi-desert grasslands
between the floodplains and hill slope bases, and xeroriparian
species found in the floodplains and along the drainages. Exotic
invasive species occur sporadically, with the most obvious being
African sumac within the xeroriparian areas.

Ve g e t a t i o n I n v e n t o r y
The 2017 Vegetation assessment includes a list of existing
vegetation on site, as well as a list of recommended container
plants for the site and recommended species to include in
a hydroseeding mix. The plant lists should be referenced in
restoration plantings and hydroseeding.
Several tamarisk are found along the
perimeter of the pond in parcel E.

Landscape Connectivity

Exotic Invasive Species
The site does not have significant populations of exotic invasive
species. Observed exotic invasive species include Tamarisk within
some of the old pond features, one small areas of Johnson grass in
parcel A, buffelgrass, Russian thistle, and African sumac. Other
sparsely occurring non-natives include escaped or intentionally
placed landscape plants such as oleander, fountain grass, Texas
ranger, bird of paradise, and eucalyptus, among others.
Because exotic invasive species are limited on the site,intensive
treatment is not necessary. Many invasives could likely be
effectively treated by appropriately timed mechanical removal and/

Several landscape plants like this Texas Ranger
are found in the site near the perimeter.
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or mowing. Chemical methods are also an option, particularly for
larger woody species such as Tamarisk and African sumac.

A bunker in parcel B showing signs of colonization with golden rod
and needle grama. Pigweed dominates outside the bunker.

The western edges of parcel A and C connect directly to a large
swath of undeveloped open space to the west. This connection
allows for deer, coyote, javelina, bobcats, and other adaptable
native wildlife to enter the site. Culverts under Camino Del Sol
facilitate movement of wildlife from the western parcels to the
eastern ones. However, the site is comprised of seven separate,
linear parcels (or patches) bordered primarily by roads and
suburban development, limiting the establishment of more
sensitive species. However, reptiles, birds, pollinator insects,
and bat species could be appropriate targets for wildlife habitat
creation.

Old greens are dominated by
pigweed, such as this one in parcel G.

Mature mesquites in the center of parcel G were pruned when the golf
course was in operation. Pigweed dominates much of the understory.

VIEWS & CHARACTER
The site layout, topography, and integration with the surrounding
residential area gives each of the seven parcels a distinctive feel
and character. The western parcels do not have a clear view of the
Santa Rita Mountains to the east, and unpleasant views of mine
tailings to the west are much more prominent. Parcels A and C
are both narrow and sunken and lack significant open space, and
the proximity to residences within these parcels is obvious. Parcel
B is the smallest parcel and feels very much like a backyard space
for the surrounding residences. Parcel D is an open space without
canopy coverage, and it slopes gently from west to east.
The eastern parcels are wider than the western ones, and have
a more open feel. Canopy coverage within the interior of these
areas breaks up the open space and makes the parcels feel larger.
Surrounding residences are visually screened by topography
and vegetation, and the site feels separate from the adjacent
residences. Views of the Santa Rita Mountains are particularly
stunning from these parcels, especially along the eastern edge of
parcels E and G. The northwest branch of parcel G is an exception,
due to its narrowness and proximity to surrounding residences.

The eastern parcels are more aesthetically pleasing than the
western ones, making them appropriate areas to focus recreation.

D
A

B

Mine tailings are a prominent view from the western
parcels. This photo illustrates the view from parcel A.

Parcel B feels like a backyard space
for the surrounding residences.

Parcel D is an open space with
clear view of the mine tailings

E

Views of the Santa Rita Mountains as
seen from the western edge of parcel E.

F

Parcel F is more open and spacious than the narrow western
parcels, and views of the mine tailings are largely obscured.

G

Topography, mature mesquite trees, and site layout contribute to
the perceived separation from adjacent residences in parcel G.

Blue dots show photo
locations within each parcel.
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C

Parcel C is narrow and
lacks large open spaces.
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Budget & Maintenance
Budget is a limiting factor in master plan design and continued
maintenance of Canoa Hills Trails. Proposed site alterations should
be functional and financially sustainable, and the design should
require relatively little care by Pima County staff once established.

Interpretation
The site's proximity to the Santa Cruz River, existing native
vegetation, and habitat enhancements provided by the proposed
Gardens on the Greens project provide numerous interpretive
opportunities throughout the site. Views of the Santa Rita
Mountains and mine tailings combined with the rich ecological and
human history of the area also provide an opportunity to discuss
the broader historical and regional context of the site.

Community Engagement
The Friend's Group, partnership with Tucson Audubon Society,
and interest by Green Valley residents in the Canoa Hills Trails
park is both an opportunity and a constraint. These involved
parties provide a robust stakeholder group to assist with site care
and habitat implementation, but also may have strong conflicting
opinions and desires for the site which will need to be managed.
Expertise from Tucson Audubon Society, and the proposed Gardens
on the Greens project will be particularly useful in installing pockets
of enhanced habitat.

Connectivity
The site's position between the West Desert Preserve hiking and
mountain biking park and the Historic Canoa Ranch poses both
an opportunity and constraint. There is an opportunity to connect
with these existing recreation sites to increase access and human
use, and to use the Canoa Ranch pond for irrigation during the
plant establishment period. However, the connection with the
West Desert Preserve may not be desired if biking is not allowed at
Canoa Hills Trails.

The connection of parcels A and C to open desert to the west
provides access for wildlife to enter the site. This is an opportunity
that should be recognized and preserved to maximize the
ecological function of the site.
At the site level, the separation of parcels is both an opportunity
and constraint. There is limited ability to make the park an entirely
continuous nature park, but this provides the opportunity to
designate different functions and characters for the different
parcels.

Access, Circulation, & Infrastructure
Three potential areas have been identified as potential parking
areas and vehicle access points to the site, including the existing
parking lot. The existing golf cart path is predominantly comprised
of good condition concrete that can be incorporated into the
master plan. Identified steep sections should be rerouted to areas
with moderate slopes, and several short sections of poor condition
asphalt path should be replaced. Social trails are limited, but
present an opportunity to formalize paths that are already being
used. Additional paths should also be implemented to create
shorter loops for a range of recreation levels and opportunities.
Path material should be considered as well. DG paths could
provide more naturalistic recreation opportunities, while concrete
paths should be utilized in designated accessible area.
Steep slopes on site, vegetation to be preserved, and the extent
of the 100-year floodplain throughout the site limit the areas
where restrooms can be implemented. Low slope areas outside the
floodplain are identified as locations for infrastructure.

R e s t o r a t i o n & Ec o l o g i c a l E n h a n c e m e n t
Because natural drainageways were removed with the construction
of the golf course, there is an opportunity and need to reestablish
these in the restoration plan. Constraints exist where evolving
drainageways intersect with the path, and these areas will need
erosion treatment or rerouting of the path or drainageway. Runoff

from the surrounding subdivisions provides additional water
resources to the site and the opportunity to install stormwater
harvesting basins to capture and slow this flow.
Existing native plant communities make up 69 acres of the site.
There is an opportunity to preserve these areas, with restoration
plantings focused on the remaining low-diversity areas of the site
that are dominated by early colonizers. The previously conducted
vegetation inventory provides a detailed seed and container plant
list that should be referenced in restoration plantings.
Exotic invasive species on-site represent a constraint that
should be managed. However, these species and their extent
is minimal, requiring limited manpower in their management.
Ongoing monitoring will be required though, to limit the further
establishment of these species.

Views
There is an opportunity to take advantage of the stunning views
of the Santa Rita Mountains to the east, by providing ramadas
and/or benches along the eastern side of the site, and at higher
elevation areas interior to the eastern parcels. Unpleasant views of
the mine tailings to the west provide a constraint, and should not
be augmented except for interpretive purposes

Fo c u s A r e a s
Considering budget, topography, views, and parcel separation
and configuration, it may be advisable to focus recreation
opportunities and more active management within 2 or 3 parcels.
Parcel E, F, and/or G would be appropriate given the views,
relatively flat topography, relatively large parcel size, adjacency
to potential vehicle access, and the inclusion of the majority of the
Tucson Audubon Society Gardens on the Greens proposed project
sites. Other parcels could be hydroseeded and maintained through
minimal mowing with little or no other interventions. However,
neighbors adjacent to these parcels may be unhappy with this
arrangement which is a consideration.
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D E S I G N A P P L I C AT I O N
The following chapter includes design development based on the site assessment and background research. This section includes
concept sketches, a preliminary master plan a community outreach plan, and next steps. Outcomes are based on the following
program, which was developed based on the background research and Pima County Flood Control goals.

Project Program
• Enhance ecological and hydrological function and resilience of site
•
•
•

Preserve existing native vegetation on site and identify areas for sustainable ecosystem restoration and enhancement
Manage invasive species and develop a vegetation maintenance plan
Re-establish stable stormwater flow paths on site, mitigate erosion hazards, and provide basins to slow subdivision run-off

• Promote environmental stewardship through stakeholder and visitor engagement
•
•

Meet with stakeholder groups and identify their concerns and potential interest in caring for park
Develop ecological interpretive material to provide context for restoration activities

• Provide passive recreation opportunities for a range of users
•
•
•

Provide accessible trails with interpretive opportunities for visitors with more limited physical abilities
Implement longer, more strenuous trails for users desiring a more difficult and naturalistic trail experience
Designate interpretive and gathering nodes
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C o n c e p t 1 Pa r c e l C h a r a c t e r i s t i c s
H u m a n H i s t o r y In te r pre ti ve Are a: se ating oase s with be nche s, inter pret ive sign age
The interpretive focus of parcel E is on the human history of the area, including pre-Columbian occupation through the use of the site as a
golf course. Volunteer group managed pollinator gardens provide demonstration of ongoing human interaction with the site and enhance
habitat around the old golf course pond. Seating oases with benches and interpretive signage are found throughout this section.

Geol og ic In t e r pre ti ve A re a : se ating oase s with be nche s, inte rpre tive sign age
Parcel F is dedicated to geologic interpretation which aligns with the steep topography of this section and views to both the Santa Rita
Mountains and the mine tailings. Interpretation in this parcel provides a broader contextual understanding of the site and discusses the
ecological and community impacts of mining in southern Arizona, and the unique geological events that gave rise to the sky islands.

Ec ol og i c In te r pre ti ve A re a : acce ssible pave d paths, se ating oase s wit h ben ch es, in t er pret ive sign age
Interpretive signage throughout parcel G focuses on local ecology, providing context for the Tucson Audubon Society (TAS) habitat
restoration area in this parcel. Interpretive elements include information on biotic communities, restoration efforts, and how to promote
wildlife habitat at home. New compacted DG paths in this section connect existing concrete paths, providing a number of loop options
ranging from 0.25 miles to 1 mile provide recreation opportunities for all fitness levels. Seating oases with benches and interpretive signage
are found throughout., as they are in parcels E and F.
West ern Parc e l s : m i n i m al m a inte nance , be nche s
Parcels A, B, C, and D include minimal intervention and ongoing maintenance, and will likely see less use than other parts of the site. These
areas feature benches but no ramadas, interpretive signage, or picnic tables. Restoration efforts focus on hydroseeding, with little or no
additional habitat enhancements except for a small TAS circulating pond and canopy enhancements in parcel D. Because of its small size,
close proximity to neighbors, and the current active management of the parcel by neighbors, parcel B features spaces for pollinator gardens
and small gathering areas to be implemented and managed by volunteer groups and neighbors.

Pr o m o t i n g S i t e S t e w a r d s h i p
Citizen science opportunities provide further connection between site neighbors, visitors, and the surrounding landscape. These opportunities
could exist in the volunteer group managed areas in parcel E, and/or within the TAS managed demonstration areas in parcel G. These areas
are accessible, visible, and could be designed to respond to existing citizen science projects such as phenology monitoring organized by Nature's
Notebook and/or the Monarch Larva Monitoring Project which tracks milkweed phenology and monarch life stages and movement throughout the
country. Additionally, the welcome area for each parking lot could include a book where visitors can record wildlife (and other) observations.
Restoration and interpretive information and citizen science resources could be compiled into an informational pamphlet or webpage by
park volunteers, if that is of interest. Compiling this information could help guide volunteer groups in restoration activities and promote wider
stewardship of the site.

PROS

+
+
+
+
+
+

Spatial separation of interpretive themes allows visitors to learn
a topic in depth during their visit without overwhelming the
landscape with densely concentrated interpretive signage
Strong focus on connecting people to landscape through
education and citizen science enhances stewardship by neighbors
and site visitors
Volunteer developed interpretive booklet extends learning outside
of the park and encourages stakeholders to apply citizen science
and ecologically-conscious practices within their yards and
communities
Potential restoration area (G) and volunteer group managed
areas (E) located at primary entrances are highly visible,
encouraging learning and engagement with these landscapes
Interpretive themes respond to existing landscape features and
proposed habitat enhancements, encouraging visitors to engage
with and notice the landscapes around them.
Seating oases and open areas provide flexible-use space to
accommodate a variety of uses and users

CONS

-

Spatial separation of interpretive themes makes it difficult for
visitors to learn multiple topics in one visit
Not all interpretive signage is located in an accessible area,
limiting its reach
Lack of programmed recreation may be a concern to some
stakeholders who desire a park with more recreational elements
Booklet development is reliant on volunteer interest in the subject,
so it may not be realistic depending on the volunteer base.
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PROS
C o n c e p t 2 Pa r c e l C h a r a c t e r i s t i c s
Ru st i c N a t u re Tra i l : m i n i m a l inte r ve ntions, be nche s
A nature trail, appropriate for slower, quieter walks sits along the north of the site in parcels A and E. It passes by a potential restoration area
and an ephemeral toad pond. These parcels are the least developed on site, with limited built elements except for benches. Maintenance
efforts are generally focused on other parcels. Potential future restoration efforts could be implemented in parcel E, as this is likely in an area
with less use and thus less human activity and disturbance.

I n t erp re ti ve A re a: s e ati n g o ase s with be nche s, inte rpre tive signage
Interpretation and birding activities are centered in parcel D, and include a circulating water feature implemented by TAS, as well as a
potential expansion of habitat enhancements to the west that could be implemented with future acquired funding (possible interest in this
has been expressed by TAS). This interpretive landscape could include interpretive signage and seating oases with benches.

Ru n n i n g Tra i l : m i n i m a l i n te r ve ntions, be nche s
A walking and running trail is located in parcel C and extends across Camina Del Sol into parcel G with a proposed cross-walk. This part of
the park is too narrow to provide significant habitat or good wildlife viewing opportunities, and parts of the trail are slightly steeper than the
path in parcels A and E, making this a suitable location for a trail used primarily for brisk walking or running. Interventions in this area are
minimal, although benches will provide resting opportunities along the path.

Ga t h erin g A re a : s e a t i n g o ase s with be nche s, inte rpre tive signage
With low slopes and wide open spaces, parcel G is programmed as an informal gathering and picnicking area and features seating oases
with benches for small, informal gathering. Loop trails of varying lengths (some completely paved and some with decomposed granite
segments), this area is accessible to all.

+

Diversity of passive recreation opportunities including accessible
walking, hiking, birding, learning, and gathering suits a number of
site visitors

+

Potential robust habitat enhancements cater to wildlife and
provide the opportunity to management stormwater passively

+

Spatial designation of recreation opportunities limits conflicts
between different groups (runners/hikers, birders/wildlife viewers)

+

Potential habitat restoration area in a lesser used parcel (E)
minimizes disturbance events to wildlife in this area

+

Core of interpretive area (parcel D) is accessible, allowing visitors
of all abilities to enjoy it

+

Seating oases permit rest stops, allowing for longer visits.

CONS

-

Walking and running route from parcel C to G requires functional
connection of these areas by street crossing which may be difficult
to implement
For core of habitat area to be implemented in parcel D, additional
project funding is required

Vol un t e e r M a n ag e d A re a : picnic table s, be nche s
Because of its small size and backyard feel, parcel B features volunteer-managed areas that could include pollinator gardens and small
seating areas. This area will likely not see significant use by the public, and functions predominantly as a neighborhood space.
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PROS
C o n c e p t 3 Pa r c e l C h a r a c t e r i s t i c s
Workou t Tra i l : wo r ko u t s tations, be nche s, re stroom
The golf cart path in parcels A, B, and C is converted into an exercise trail, with six workout stations scattered along the route. Benches are
also found within this section to provide resting opportunities and to take advantage of the view of the Santa Rita Mountains to the east.
Similar to other concepts, parcel B also features a community managed area that aligns with current trends in this parcel.

I n t erp re ti ve N a t u re Trai l : ramadas, picnic table s, be nche s, inte rpret ive sign age
An interpretive trail throughout the northeast parcel features an ephemeral pond, volunteer-managed pollinator gardens, and interpretive
signage about local ecology. Ramadas provide space for outdoor education. The pond in the northeast corner (converted from an old golf
course pond) functions as ephemeral toad habitat.

+

Workout stations may be desirable and relevant for a community
comprised primarily of active retired adults, and may be liked by
those who want more programmed recreation opportunities

+

Separation of toad habitat from more intense recreation areas
minimizes human disturbance to wildlife in this area

+

Parcel E is relatively flat, providing accessibility for all site visitors
to the interpretive area.

+

Restroom availability supports site user comfort, and encourage
a broader variety of visitors.

CONS
Ru n n i n g Tra i l : ra m adas , p icnic table s, be nche s, re stroom
The hilly trails at the center of the site in parcel F are perfect for those desiring a more strenuous walking or running experience. Small
ramadas are placed to provide views of the Santa Rita Mountains and offer relief from the sun. Benches and picnic tables are also in this
parcel to provide a variety of resting and informal gathering opportunities.

-

All parcels feature large infrastructure improvements (ramadas
or workout stations). This may be infeasible economically and for
maintenance purposes.
Generally less focus on restoration/habitat creation in this concept

Ga t h erin g A re a : ra m adas , picnic table s, be nche s, re stroom
The gathering area features ramadas and picnic tables for small, informal gathering. With low slopes and loop trails of varying lengths, the
southeastern parcel is accessible to all. A small parking lot in the southwestern corner of parcel G provides direct access to this parcel and
increases accessibility of this area.

Nei g hb o r h o o d S p a c e : ram a das, picnic table s, be nche s
Parcel D features two small ramadas, picnic tables, benches, and two nested loop trails. No significant habitat enhancements are provided
here except for the small seep in the TAS restoration area.
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Future Habitat Enhancements
Potential expansion of TAS
restoration areas requires
additional funding. These areas
could include rainwater harvesting
basins planted with native
vegetation to create a birding and
interpretive landscape.
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Preserve & Monitor for Invasives
Native-dominated communities on the perimeter of
the site include a combination of Sonoran Desert
Scrub, Semi-Desert Grassland, and Xeroriparian
vegetation. These areas should be preserved and
monitored for problematic exotic invasive species.

Existing Canopy
Canopy is dominated
by pruned mesquites
and should be preserved.
Discontinue pruning of
mesquites unless necessary for
visitor safety or tree health.

Ca

P R E L I M I N A R Y PMLAASNT E| RL aP nL dA NC o v e r

Volunteer Managed Areas
These areas provide focus for volunteer groups
and could include bird, bat, and/or other
pollinator habitat depending on volunteer interests.
Citizen science activities could also occur here, if there is
interest by volunteers.

E

B
D

Canopy Expansion
Additional native trees enhance
bird habitat and walkability.

Existing Concrete Path
Site circulation builds off
of the existing golf cart path.

400’
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Rainwater Harvesting
Rainwater basins with native
plantings enhance habitat and manage
stormwater runoff from Camino Del Sol

Fro

Hydroseed & Monitor for Invasives
Former greens have low biodiversity
and early successional communities.
Hydroseed to encourage greater
diversity and to further succession.

Rd

.

C

Proposed DG Trails
DG trails provide
naturalistic recreation
and increase route
options across the site.

G

Ephemeral toad pond
Ponds in E and G
incorporates existing
topographic depressions to
create interconnected basins that
manage stormwater and provide
seasonal toad habitat.

TA S R e s t o r a t i o n A r e a s
Due to project deadlines, TAS areas should be the first restoration
focus. TAS efforts will be on constructing vegetated rainwater
harvesting basins along the western edge of parcel F and providing
habitat improvements in the southeast corner of parcel G. Parcel
G improvements will include redirecting stormwater into the
ephemeral toad pond and providing appropriate habitat and
stormwater management surrounding this feature.

I n v a s i v e S p e c i e s R e m o v a l Pr i o r i t i e s
Although exotic invasive species are not prevalent on-site,
management of tamarisk and African sumac should begin as soon
as possible to restore habitat and hydrologic function. Tamarisk
is found in parcel E growing inside the proposed ephemeral toad
habitat. These should be cut down and their stumps sprayed with
herbicide. Additional applications may be necessary to completely
kill the plants. African sumac is choking some of the developed
drainages on site , and these should also be removed and treated.
In particular, the western edge of parcel F and the developed
drainage in parcel E (see next page for a map of the drainages)
have large African sumac which should be removed.

Restoration Plantings & Seeding
Canopy enhancements should be implemented prior to
hydroseeding so as to avoid disturbing hydroseeded areas. For
a complete list of suggested native tree species for planting, see
appendix B (p. 55). Planting trees near the beginning of monsoon
season (early July) is advisable, as the ground will be soft, and this
will take advantage of monsoon rains for irrigation.
Hydroseeding can occur directly following tree planting. A list of
appropriate species for a hydroseed mix can be found in appendix
C (p. 56). Hydroseeding may occur in phasing, and should occur
after installation of ramadas, benches, and other infrastructure if
possible to limit disturbance to hydroseeded areas. Initial phase
may include hydroseeding areas that do not feature significant

infrastructural improvements or interventions. Hydroseeded areas
should be temporarily fenced off with signage to alert site visitors
of restoration activities and to remind them to not disturb these
areas during restoration.

invasive species occurrences should be encouraged so that the
County has knowledge of where invasive species establish on site.
This information could inform future targeted monitoring for exotic
invasive species.

Vo l u n t e e r M a n a g e d A r e a s
Volunteer managed areas can be phased based on County and/or
volunteer interests. Design and features of these areas will respond
to volunteer and community interests, and can be implemented
and cared for with assistance from Friends of the Canoas. Several
of these areas interact with drainages on-site (see next page for
details), and this should be considered and incorporated into the
design of these areas. A list of appropriate container species to be
planted in these areas can be found in appendix B (p. 55).

Atheltamariskatthebottomofthetoad
pond in parcel E should be removed.

Ve g e t a t i o n E s t a b l i s h m e n t
Container plants (including trees and plants in rainwater
harvesting basins and volunteer managed areas) will need
supplemental irrigation during establishment, which may be 1-2
years following planting. Irrigation can be transported from the
pond at Canoa Hills Ranch during this period.

Invasive Species Management
Ongoing monitoring for and removal of invasive species is required
to prohibit the establishment of exotic invasive species on site.
Friends of the Canoas should be trained in identification of the
most common and/or potentially problematic exotic invasive
species on site, including buffelgrass, tamarisk, African Sumac,
fountain grass, and Russian thistle. A simple protocol should be
implemented to assist volunteers with the reporting of invasive
species to County staff. This could be as simple as taking a photo
of the plant, a photo of the context (so that it can be located
again), and a location description. County staff can then verify the
species identification and advise volunteers on removal. Volunteers
should be discouraged from removing invasive species without
first checking with the County, unless they are experienced with
identification of southern Arizona flora. Either way, reporting of

InvasiveAfricansumacchokesseveraldrainagesonsite,
includingthisoneinparcelE.Thisspeciesisapriorityforremoval.
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Ephemeral Toad Pond

Path Network
Existing Canopy

E

A

Volunteer Managed Areas

B

D
Future Habitat Enhancements

C

TAS Habitat Enhancements

Hydrologic Flow
Existing drainage chute

F

Moderately developed drainage
Engineered drainage
Nascent drainage
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Proposed drainage alteration

The constructed drainage in the northwest corner of parcel
G is functional and integrated into the hydrology plan.

Over view
Because grading and leveling of drainages occurred during golf
course construction and irreversibly altered drainage patterns
on-site, restoration of on-site drainages to historic, pre-golf course
conditions is unrealistic. Instead, the proposed hydrology plan
incorporates existing established and nascent drainages on site,
allowing drainages to evolve naturally where possible. Minimal
rerouting of drainages is proposed to limit site disturbance while
enhancing stormwater management and wildlife habitat, and
mitigating problematic erosion occurring under paths. Rerouting is
prioritized in the watersheds with the greatest discharge (1 and 4)
to create ephemeral toad ponds and minimize total off-site runoff.
Additionally, erosion monitoring areas are identified where paths
and drainages intersect and interventions are proposed to mitigate
erosion that may occur in these areas. Following is a detailed
summary of proposed hydrology on site, focusing on the subwatersheds identified in the Canoa Hills Hydrology Report.

Wa t e r s h e d 1 -

100-Year Storm Discharge: 1,725 cfs

Watershed 1 includes parcels A, B, and E. Water in parcel B flows
northeast into parcel A, traveling along existing drainage chutes
as shown. Community-managed planting areas are strategically
positioned to intercept flow, and could include rainwater
harvesting basins to decrease flow traveling towards parcel A offsite and over streets.
Water in parcel A parallels the path, flowing through the box
culvert into parcel E. The drainage is rerouted in parcel E, using
the existing culvert beneath this section of the path to funnel
flow into the ephemeral toad pond. Overflow travels through the
community-managed area, allowing an additional opportunity for
capturing stormwater in the landscape before it exits the site.

Wa t e r s h e d 2 -

guide flow into the box culvert and parcel F. TAS habitat restoration areas
in parcel F should capture runoff from Camino Del Sol. Proposed canopy
enhancements along the north edge of the site enhance bird and other
wildlife habitat along the north of the site. Because runoff produced in
this sub-watershed is significantly less than in Watersheds 1 and 4, many
identified stormwater harvesting areas in this watershed require future
funding and would be a later phase of the project and a lesser priority. The
three small future habitat enhancements areas in parcel F are stormwater
harvesting features to minimize flow off-site.

Wa t e r s h e d s 3 & 4 -

100-Year Storm Discharge: 1,921 cfs

Watershed 3 flows into watershed 4, exiting the site at the
box culvert in parcel G. Parcels C and G are included in these
watersheds. Water flows parallel to the path through parcel C
and into two small culverts that transport flow into an engineered,
rock-lined drainage north of the path in parcel G. This flow joins
with the more developed drainage running through the center of
the site. Flow is rerouted as shown to funnel water into the existing
golf-course ponds, creating seasonal toad habitat and mitigating
path erosion issues to the east.

The site is comprised of 4 sub-watersheds
which flow into the Santa Cruz River to the east.

In parcel C, nascent drainages are forming
adjacent to the path along old irrigation lines.

Moderately developed drainages, like this one in parcel E, are integrated into the
master plan. If down-cutting becomes problematic, bank stabilization may be needed.

1
3

100-Year Storm Discharge: 685 cfs

Parcels D and F are within watershed 2. Stormwater basin
construction in parcel D should slow and capture street run-off and

2
4
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PRELIMINARY PLAN | Maintenance & Erosion Control
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Water flow
Paths

F

Pa t h - D r a i n a g e I n t e r s e c t i o n s
New path-drainage intersection
No issues present
Sedimentation on path
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Conveyance

Ta r g e t e d M a i n t e n a n c e

Sedimentation in the box culverts (between parcels D-F and parcels A-E) is likely to occur
during monsoon season. This should be periodically cleared to provide accessibility.

With water comes erosion and sedimentation. Path-drainage intersections are the
most likely areas for problematic erosion and sedimentation to occur. Shown here
are all path-drainage intersections with information about current erosion and
sedimentation issues. Path-drainage intersections should be periodically checked
(especially during and following monsoon season) for developing sedimentation
and erosional issues. This will allow for the immediate mitigation of these issues
which is important for human safety and to avoid future costly construction
interventions necessary for remediation of severe erosional issues.
Path sedimentation and erosion can be addressed through the installation of riprap along the path edges. As mentioned in the site assessment, this has already
been accomplished in several areas and has proven to be a low-cost and effective
solution to trail sedimentation and erosional issues.
Erosion adjacent to the path is most developed and extensive along the eastern
trail in parcel G. Currently, stormwater flows across the path with significant
downcutting and channelization downstream of the path. The hydrology plan
redirects this flow into the old golf course ponds, creating ephemeral toad habitat.
As noted in the site assessment, installation of rip-rap in parcel C has been an effective method
of path erosion control, and could be replicated in other areas where path erosion is an issue.

Path erosion in parcel E can be mitigated through the installation
of rip-rap and rerouting water into the ephemeral toad pond.
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PRELIMINARY PLAN

Use

&

Infrastructure

A

Rustic Recreation (minimal intervention)
These walking/running paths will likely see minimal use compared
to other areas of the site. They provide a quieter, more naturalistic
recreation experience and are accompanied by benches. No other
infrastructural improvements are implemented along these paths.

Off-site Connections

Gold paths correspond with community
managed areas that feature pollinator
gardens, habitat enhancements, and seating
oases with benches for gathering.

Ramadas
•

Small seating oases with
benches for education and
nature appreciation

.A. Large seating oases to
accommodate group gathering
Seating oases are placed to take

Interpretive Core (high intervention)

advantage of views and provide

Paths in parcels D and F form loops of

areas of rest along the path. Many

varying lengths with site interpretive material

are located in sand traps to limit

focused in this area to align with the robust

disturbance to vegetated areas.

habitat enhancements. Benches and small
ramadas for wildlife viewing and educational

Primary use of the site will likely

activities are found in these areas.

occur in parcels D, F and G. Public

Accessible Gathering (high intervention)

parking is available to access these

Low-grade paths in parcel G allow for

areas. D and F form an interpretive

accessible recreation. This parcel is

area, while G is focused on providing

programmed for group gathering and

space for gathering and other passive

walking, and includes large seat1 g oases

recreation.

with benches and picnic tables.
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LO O K I N G F O R WA R D
The following section presents guidance for further design development and
implementation of Canoa Hills Trails. It includes a community outreach plan, a
list of design considerations, and a conclusion to this report.
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NEXT STEPS & CONCLUSION
Community Outreach Plan
Canoa Hills Trails is physically integrated into the surrounding
subdivisions and the community of Green Valley. The Green Valley
Council and the Friends of the Canoa Parks will have an active role in
planning for the park, site design and implementation. The plan for
Canoa Hills Trails should correspond with community interests and
concerns. The initial outreach and planning concepts documented by
the Green Valley Council were utilized by Pima County in formulating
concepts and preliminary plans that also met the County’s goals for
a natural resource park and available resources to implement these
plans presented in this document. To further refine the Master Plan
for this park, these concepts were presented to the community to get
feedback on the site planning. The following is a community outreach
plan, which incorporates the unique limitations in place due to the
COVID-19 restrictions.
Phase 1: Visitor Information
In Phase 1, the draft Master Plan was posted online and an online
questionnaire was distributed January 26, 2021 to March 19, 2021.
An online survey was also posted to allow individuals to have a
voice in the design of Canoa Hills Trails, and it avoided in-person
meetings that were not possible due to COVID-19. The survey
sought to gain information about site users, uses, interests, and
concerns (See Appendix D, pages 57-58) for the survey questions
associated with this phase.
P h a s e 2 : D e s i g n Fe e d b a c k
The second part of the outreach plan was a virtual presentation,
due to COVID restrictions, held on February 25, 2021. Results
from the initial survey responses and initial design concepts
were presented to the community. The primary purpose of this
meeting was to connect County staff with the community and
update the community on the design process. The presentation
of the three concepts provided more material for answering the
survey. The survey questions included the three concept plans
and posed questions related to spatial layout of the site (such as
52 - Looking Forward

which restroom/parking lot(s) locations would be most likely to be
used, which concept is favored or not favored and why, and what
recreational features are most likely to be used).

Design Considerations
The following is a list of considerations regarding future developments
of Canoa Hills Trails based on the site assessment and design
application developed in this report.
• The majority of the site is within the 100-year floodplain,

so infrastructure in these areas should be able to handle
occasional flooding.
• Upon donation of the site, the asphalt trail in poor condition
and there were other repair needs (noted in site assessment
section). The asphalt trail was replaced and other maintenance
needs were completed.
• Signage has been added, but main/public entrances are still
needed for the site.
• A path map showing the level of difficulty and lengths of
trails would be recommended (this can show which trails are
accessible and which are relatively steep).
Although the response to the second survey was very limited, when
the original survey is included, the combined responses have a general
focus towards a natural park with passive and educational activities
year-round:
• Stewardship – Volunteering to help with the park;
• Group Activities/Social Events – Lifelong learning thru

interpretive signage or nature walk opportunities;
• Preservation and Enhancement of Existing Canopy Coverage –
Restoration of native plant habitat; and
• Bird and wildlife watching supported by water seeps.
Most of the respondents are retired, appreciate slower paced activities
and support features that allow more comfortable, longer visits.
Although many live nearby, the majority live one to six miles away, and

vehicular parking was a popular request.
Core items on the wish list include:
Parking;
Drinking fountains and restroom facilities;
Benches;
More trails;
Mileage or location markers (for ease to locate in an emergency);
and
• An area with gentler ADA compatible trails.
•
•
•
•
•

Other items mentioned, but not as often as the above listed items,
include dog parks, inclusion of bikes on the paths, workout stations,
disc golf and play areas. These potential items received both positive
and negative comments from responders.

Conclusion
On April 17, 2018, the Board of Supervisors approved acceptance of the
donation of the former Canoa Hills Golf Course as a natural resource
park to be owned by the Regional Flood Control District. To assist
with the development of a natural resource park, this report presents
relevant background research, a comprehensive site assessment, and
preliminary concept and Master Plan design for Canoa Hills Trails. Design
outcomes presented here can be used to acquire funding for future site
interventions, to spark engagement, interest, and conversations within
the Green Valley community. More broadly, this design can serve as a
precedent for realistic restoration and management of retired golf courses
in the arid southwest.
Concept 2, Movement, Connection, and Passive Recreation, provides
the best blend of community desired amenities and potential for natural
resource enhancement; therefore, Concept 2 is the selected concept.
There are potential amenities that are desired such as restrooms;
however, there are limited resources to provide these improvements and
to meet the maintenance costs associated with such improvements. As
future funding and resources allow, additional infrastructure may be
added to the plan.

APPENDICES
Four appendices are referenced in the report and are included in the following pages.
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A P P E N D I X A | Ve g e t a t i o n I n v e n t o r y
The following is a list of plant species recorded on site in December 2017 and
includes nativity of observed species. This information is from the 2017 Canoa Hills
Trails Vegetation Inventory report.
Table 1. Canoa Hills Golf Course Donation - Plants Observed 12/21/2017
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Scientific Name
Abutilon sp.
Acacia constricta
Acacia greggii
Acourtia nana
Allionia incarnata
Aloysia wrightii
Ambrosia confertiflora
Aristida adscensionis
Aristida purpurea
Aristida ternipes
Atriplex canescens
Baccharis sarothroides
Bahia absinthifolia
Boerhavia scandens
Boerhavia sp.
Bouteloua aristidoides
Brickellia sp.
Calliandra eriophylla
Carnegiea gigantea
Celtis ehrenbergiana
Chloris virgata
Cocculus diversifolius
Cylindropuntia arbuscula
Cylindropuntia fulgida
Cylindropuntia spinosior
Cylindropuntia versicolor
Dasyochloa pulchella
Datura wrightii
Echinocereus engelmannii
Encelia farinosa
Ephedra trifurca
Ericameria laricifolia
Ferocactus wislizeni
Fouquieria splendens
Gutierrezia sp.
Ipomoea sp.
Isocoma tenuisecta
Justicia candicans
Muhlenbergia porteri
Opuntia engelmannii
Opuntia phaeacantha
Opuntia santa-rita
Pappophorum vaginatum
Parkinsonia florida
Phoradendron californicum
Physalis sp.
Prosopis velutina
Salix gooddingii
Sapindus saponaria
Setaria leucopila
Setaria macrostachya
Simmondsia chinensis
Solanum elaeagnifolium
Stephanomeria pauciflora
Verbesina encelioides
Yucca elata
Zinnia acerosa

Common Name
mallow
whitethorn acacia
catclaw acacia
dwarf desertpeony
trailing windmills
Wright's beebrush
weakleaf burr ragweed
sixweeks threeawn
purple threeawn
spidergrass
fourwing saltbush
desertbroom
hairyseed bahia
climbing wartclub
spiderling
needle grama
brickellbush
fairyduster
saguaro
spiny hackberry
feather fingergrass
snailseed
Arizona pencil cholla
jumping cholla
walkingstick cactus
staghorn cholla
low woollygrass
sacred thorn-apple
Engelmann's hedgehog cactus
goldenhills
longleaf jointfir
turpentine bush
candy barrelcactus
ocotillo
snakeweed
morning-glory
burroweed
Arizona water-willow
bush muhly
cactus apple
tulip pricklypear
Santa Rita pricklypear
whiplash pappusgrass
blue paloverde
mesquite mistletoe
groundcherry
velvet mesquite
Goodding's willow
wingleaf soapberry
streambed bristlegrass
large-spike bristlegrass
jojoba
silverleaf nightshade
brownplume wirelettuce
golden crownbeard
soaptree yucca
desert zinnia

Primary Growth Habit
Forb/Herb
Tree
Tree
Forb/Herb
Forb/Herb
Shrub
Forb/Herb
Graminoid
Graminoid
Graminoid
Shrub
Shrub
Forb/Herb
Vine
Forb/Herb
Graminoid
Subshrub
Shrub
Succulent
Shrub
Graminoid
Vine
Succulent
Succulent
Succulent
Succulent
Graminoid
Forb/Herb
Succulent
Subshrub
Shrub
Subshrub
Succulent
Shrub
Subshrub
Forb/Herb
Subshrub
Shrub
Graminoid
Succulent
Succulent
Succulent
Graminoid
Tree
Subshrub
Forb/Herb
Tree
Tree
Tree
Graminoid
Graminoid
Shrub
Subshrub
Subshrub
Forb/Herb
Tree
Subshrub

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Duration
Perennial
Perennial
Perennial
Perennial
Annual, Perennial
Perennial
Perennial
Annual
Annual, Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Annual
Annual
Perennial
Perennial
Perennial
Perennial
Annual
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Annual, Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Annual
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Annual, Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Annual
Perennial
Perennial

Datura wrightii
Echinocereus engelmannii
Encelia farinosa
Ephedra trifurca
Ericameria laricifolia
Ferocactus wislizeni
Fouquieria splendens
Gutierrezia sp.
Ipomoea sp.
Isocoma tenuisecta
Justicia candicans
Muhlenbergia porteri
Opuntia engelmannii
Opuntia phaeacantha
Opuntia santa-rita
Pappophorum vaginatum
Parkinsonia florida
Phoradendron californicum
Physalis sp.
Prosopis velutina
Salix gooddingii
Scientific
Name
Sapindus
saponaria
Nerium
oleander
Setaria leucopila
OpuntiaSetaria
engelmannii
var. linguiformis
macrostachya
Panicum antidotale
Simmondsia
chinensis
Parkinsonia
aculeata
Solanum
elaeagnifolium
Pennisetum pauciflora
ciliare
Stephanomeria
Pennisetum
setaceum
Verbesina encelioides
Prosopis
sp.
Yucca elata
Scientific
Name
Rhus acerosa
lancea
Zinnia
Nerium
oleander
Salsolaobtusifolia
tragus
Ziziphus
Opuntia engelmannii
var. linguiformis
Schinus
molle
Acacia
farnesiana
Panicum
antidotale
Tamarix
sp.
Agave
americana
Parkinsoniapulcherrima
aculeata
Caesalpinia
Pennisetum
ciliare
Eragrostis
echinochloidea
Pennisetum
setaceum
Eucalyptus
sp.
Prosopisfrutescens
sp.
Leucophyllum
Rhus lancea
Salsola tragus
Schinus molle
Tamarix sp.

sacred thorn-apple
Engelmann's hedgehog cactus
goldenhills
longleaf jointfir
turpentine bush
candy barrelcactus
ocotillo
snakeweed
morning-glory
burroweed
Arizona water-willow
bush muhly
cactus apple
tulip pricklypear
Santa Rita pricklypear
whiplash pappusgrass
blue paloverde
mesquite mistletoe
groundcherry
velvet mesquite
Goodding's willow
Common
Name
wingleaf
soapberry
oleander
streambed
bristlegrass
cactusbristlegrass
apple
large-spike
bluejojoba
panicum
Jerusalem
thorn
silverleaf
nightshade
buffelgrass
brownplume
wirelettuce
crimson
golden fountaingrass
crownbeard
non-native
soaptreemesquite
yucca
Common
Name
African
desert sumac
zinnia
prickly oleander
Russian thistle
lotebush
cactuspeppertree
apple
Peruvian
sweet
acacia
blue
panicum
tamarisk
American
century plant
Jerusalem
thorn
bird of paradise
buffelgrass
African
lovegrass
crimson
fountaingrass
Eucalyptus
non-native
mesquite
Texas ranger
African sumac
prickly Russian thistle
Peruvian peppertree
tamarisk

Forb/Herb
Native
Annual, Perennial
Succulent
Native
Perennial
Subshrub
Native
Perennial
Shrub
Native
Perennial
Subshrub
Native
Perennial
Succulent
Native
Perennial
Shrub
Native
Perennial
Subshrub
Native
Perennial
Forb/Herb
Native
Annual
Subshrub
Native
Perennial
Shrub
Native
Perennial
Graminoid
Native
Perennial
Succulent
Native
Perennial
Succulent
Native
Perennial
Succulent
Native
Perennial
Graminoid
Native
Perennial
Tree
Native
Perennial
Subshrub
Native
Perennial
Forb/Herb
Native
Annual, Perennial
Tree
Native
Perennial
Tree
Native
Perennial
Primary Growth
Habit
Nativity
Duration
Tree
Native
Perennial
Tree
Non-Native
Graminoid
Native
Perennial
Succulent
Non-Native
Graminoid
Native
Perennial
Graminoid
Non-Native
Perennial
Shrub
Native
Tree
Non-Native
Perennial
Subshrub
Native
Graminoid
Non-Native
Perennial
Subshrub
Native
Graminoid
Non-Native
Perennial
Forb/Herb
Native
Annual
Non-Native
Tree
Native
Perennial
Primary
Growth
Habit Non-Native
Nativity
Duration
Tree
Subshrub
Native
Perennial
Tree
Forb/Herb
Non-Native
Annual
Shrub
Native
Perennial
Succulent
Tree
Non-Native
Perennial
Graminoid
Non-Native
Perennial
Tree
Succulent
Tree
Non-Native
Perennial
Shrub
Graminoid
Non-Native
Perennial
Graminoid
Non-Native
Perennial
Tree
Tree
Non-Native
Perennial
Shrub
Tree
Non-Native
Perennial
Forb/Herb
Non-Native
Annual
Tree
Non-Native
Perennial
Tree
Non-Native
Perennial

Subshrubs:

APPENDIX B | Container Species for Restoration
The following is a list of recommended container species appropriate for habitat
restoration at Canoa Hills Trails. This information is from the 2017 Canoa Hills
Trails Vegetation Inventory
Table 2.report.
Canoa Hills ‐ Container Plant List
Trees:

Shrubs:

Subshrubs:

Forbs:

Scientific Name
Acacia constricta
Acacia greggii
Cercidium floridum
Chilopsis linearis
Parkinsonia florida
Prosopis velutina
Aloysia wrightii
Anisacanthus thurberi
Atriplex canescens
Calliandra eriophylla
Celtis pallida
Condalia warnockii
Cylindropuntia arbuscula
Cylindropuntia fulgida
Cylindropuntia leptocaulis
Cylindropuntia spinosior
Ferocactus wislizenii
Fouquieria splendens
Gossypium thurberi
Lycium andersonii
Lycium exsertum
Lycium fremontii
Opuntia engelmannii
Rhus aromatica var. trilobata
Yucca elata
Zizyphus obtusifolia
Bebbia juncea
Brickellia californica
Encelia farinosa
Isocoma tenuisecta
Psilostrophe cooperi
Senna covesii
Trixis californica
Zinnia acerosa
Acacia angustissima
Ambrosia deltoidea
Abutilon sp.

Common Name
Whitethorn acacia
Catclaw acacia
Blue Paloverde
Desert Willow
Blue Paloverde
Velvet Mesquite
Wright's beebrush
Desert honeysuckle
Fourwing saltbush
Fairyduster
Desert hackberry
Kearney's snakewood
Arizona pencil cholla
Chain‐fruit cholla
Christmas cactus
Cane cholla
Candy barrel cactus
Ocotillo
Thurber's cotton
Anderson Wolfberry
Thornbush
Fremont Wolfberry
Prickley pear
Three‐leafed sumac
Soaptree yucca
Graythorn
sweetbush
California brickellbush
Brittlebush
Burroweed
Whitestem paperflower
Desert senna
American threefold
Desert Zinnia
Prairie acacia
Triangleleaf bursage
Mallow

Trees:
Forbs:

Shrubs:

Grasses:

Subshrubs:

Vines:

Forbs:

Yucca elata
Soaptree yucca
Zizyphus obtusifolia
Graythorn
Bebbia juncea
sweetbush
Brickellia californica
California brickellbush
Encelia farinosa
Brittlebush
Isocoma tenuisecta
Burroweed
TablePsilostrophe
2. Canoacooperi
Hills ‐ Container Plant
List paperflower
Whitestem
Desert senna
Senna covesii
Trixis
californica
American
Scientific
Name
Commonthreefold
Name
Zinniaconstricta
acerosa
Desert Zinnia
Acacia
Whitethorn
acacia
Acacia
angustissima
Prairie acacia
Acacia
greggii
Catclaw
acacia
Ambrosia
deltoidea
Triangleleaf
bursage
Cercidium floridum
Blue Paloverde
Abutilon
sp.
Mallow
Chilopsis
linearis
Desert
Willow
Asclepias
linaria
Pine‐leaf
milkweed
Parkinsonia florida
Blue Paloverde
Asclepias
subulata
Desert
milkweed
Prosopis velutina
Velvet Mesquite
Bahia
absinthifolia
Dealbata's
bahia
Aloysia
wrightii
Wright's
beebrush
Scientific
Name
Common
Name
Commicarpus
Climbing
wartclub
Anisacanthus scandens
thurberi
Desert
honeysuckle
Daturacanescens
wrightii
Sacred datura
Atriplex
Fourwing
saltbush
Dicliptera
resupinata
Arizona
foldwing
Calliandra eriophylla
Fairyduster
Proboscidea
althaeifolia
Devil's
claw
Celtis pallida
Desert hackberry
Ruellia nudiflora
Violet wild
petunia
Condalia
warnockii
Kearney's
snakewood
Senna hirsuta
Slimpod
senna
Cylindropuntia
arbuscula
Arizona
pencil
cholla
Sphaeralcea ambigua
Desert
globemallow
Cylindropuntia
fulgida
Chain‐fruit
cholla
Sphaeralcea
laxa
Caliche
globemallow
Cylindropuntia leptocaulis
Christmas cactus
Aristida purpurea
Purple
Cylindropuntia
spinosior
Canethree‐awn
cholla
Aristida
ternipes
Spidergrass
Ferocactus wislizenii
Candy barrel cactus
Bothriochloa
barbinoides
CaneOcotillo
beardgrass
Fouquieria splendens
Bouteloua
curtipendula
Sideoats grama
Gossypium
thurberi
Thurber's
cotton
Digitaria
californica
Arizona cottontop
Anderson
Wolfberry
Lycium andersonii
Heteropogon
contortus
Tanglehead
Lycium exsertum
Thornbush
Leptochloa
dubia
Green Sprangletop
Lycium fremontii
Fremont
Wolfberry
Muhlenbergia
porteri
Bush muhly
Opuntia engelmannii
Prickley
pear
Pappophorum
vaginatum
Spike Pappusgrass
Rhus
aromatica var.
trilobata
Three‐leafed
sumac
Setaria
Streambed
bristlegrass
Yuccaleucopila
elata
Soaptree
yucca
Setaria
macrostachya
Plains
bristlegrass
Zizyphus
obtusifolia
Graythorn
Sporobolus
Spike
dropseed
Bebbia contractus
juncea
sweetbush
Sporobolus
cryptandrus
Sand
dropseed
Brickellia californica
California brickellbush
Sporobolus
wrightii
Big Brittlebush
Alkali Sacaton
Encelia farinosa
Trichloris
crinita
False
Rhodesgrass
Isocoma
tenuisecta
Burroweed
Aristolochia
Watson's
dutchman's
pipevine
Psilostrophewatsonii
cooperi
Whitestem
paperflower
Clematis
Virgin's
bower
Sennadrummondii
covesii
Desert senna
Cottsia
gracilis
Slender threefold
janusia
Trixis
californica
American
Cucurbita
digitata
Fingerleaf
gourd
Zinnia acerosa
Desert Zinnia
Funastrum
cynanchoides
Climbing
Acacia angustissima
Prairiemilkweed
acacia
Ambrosia
deltoidea
Triangleleaf
bursage
Marah gilensis
Gila manroot
Maurandya
antirrhiniflora
Roving
sailor
Abutilon
sp.
Mallow
Passiflora
Mexican
passionflower
Asclepiasmexicana
linaria
Pine‐leaf
milkweed
Asclepias subulata
Desert milkweed
Bahia absinthifolia
Dealbata's bahia
Commicarpus scandens
Climbing wartclub
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APPENDIX C | Seed Mix Plant List
The following is a list of recommended species for inclusion in hydroseed restoration
mixes. This information is from the 2017 Canoa Hills Trails Vegetation Inventory
report.
Table 3. Canoa Hills ‐ Seed Mix Plant List
Shrubs:
Subshrubs:

Forbs:
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Scientific Name
Atriplex canescens
Larrea tridentata
Atriplex elegans
Atriplex polycarpa
Atriplex wrightii
Calliandra eriophylla
Gutierrezia microcephala
Isocoma tenuisecta
Psilostrophe cooperi
Senna covesii
Trixis californica
Allionia incarnata
Astragalus arizonicus
Ayenia filiformis
Bahia absinthifolia
Baileya multiradiata
Chamaesyce florida
Chamaesyce hyssopifolia
Croton pottsii
Datura wrightii
Dicliptera resupinata
Eriastrum diffusum
Erigeron divergens
Eschscholzia californica ssp. mexicana
Euphorbia heterophylla
Evolvulus arizonicus
Glandularia gooddingii
Heliomeris longifolia var. annua
Ipomopsis longiflora
Kallstroemia grandiflora
Lotus humistratus
Machaeranthera tanacetifolia
Mentzelia multiflora
Oenothera primiveris
Pectis papposa
Penstemon parryi
Phacelia arizonica
Phacelia bombycina
Phacelia crenulata
Phacelia distans
Physalis pubescens

Common Name
Fourwing saltbush
Creosote bush
Wheelscale saltbush
Allscale saltbush
Wright's saltbush
Fairyduster
Threadleaf snakeweed
Burroweed
Whitestem paperflower
Desert senna
American threefold
Trailing four‐o'clock
Arizona milkvetch
Trans‐Pecos ayenia
Dealbata's bahia
Desert marigold
Chiricahua Mountain sandmat
Hyssopleaf sandmat
Leatherweed
Sacred datura
Arizona foldwing
Miniature woolystar
Spreading fleabane
Mexican gold poppy
Mexican fireplant
Wild dwarf morning glory
Goodding's verbena
Longleaf false goldeneye
flaxflowered ipomopsis
Arizona poppy
Foothill deervetch
Tansyleaf tansyaster
Desert blazing star
Desert evening primrose
Manybristle cinchweed
Desert penstemon
Arizona phacelia
Mangas Spring phacelia
cleftleaf wildheliotrope
Distant phacelia
Husk tomato

Duration
Perennial
Perennial
Summer Annual
Summer Annual
Summer Annual
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Annual/Perennial
Perennial
Perennial
Perennial
Annual
Winter Annual
Annual/Perennial
Perennial
Annual/Perennial
Perennial
Winter Annual
Biennial
Winter Annual
Annual/Perennial
Perennial
Perennial
Summer Annual
Winter Annual
Summer Annual
Winter Annual
Summer Annual
Perennial
Winter Annual
Summer Annual
Perennial
Winter Annual
Winter Annual
Winter Annual
Winter Annual
Summer Annual

Shrubs:
Subshrubs:

Forbs:

Grasses:

Vines:

Eriastrum diffusum
Erigeron divergens
Eschscholzia californica ssp. mexicana
Euphorbia heterophylla
Evolvulus arizonicus
Glandularia gooddingii
Heliomeris longifolia var. annua
Ipomopsis longiflora
Kallstroemia grandiflora
Lotus humistratus
Machaeranthera tanacetifolia
Tablemultiflora
3. Canoa Hills
Mentzelia
Oenothera primiveris
Scientific
Name
Pectis
papposa
Atriplex
canescens
Penstemon
parryi
Larrea tridentata
Phacelia
arizonica
Phacelia
bombycina
Atriplex elegans
Phacelia
crenulata
Atriplex polycarpa
Phacelia
distans
Atriplex wrightii
Physalis pubescens
Calliandra
eriophylla
Physaria
gordonii
Gutierrezia microcephala
Plantago
ovata
Isocoma
tenuisecta
Scientific
Plantago
patagonica
PsilostropheName
cooperi
Proboscidea
althaeifolia
Senna covesii
Proboscidea
parviflora
Trixis californica
Rafinesquia
Allionia neomexicana
incarnata
Salvia
columbariae
Astragalus
arizonicus
Sphaeralcea
angustifolia
Ayenia filiformis
Sphaeralcea
emoryi
Bahia absinthifolia
Aristida
purpurea
Baileya
multiradiata
Aristida ternipes
Chamaesyce
florida
Bouteloua
barbata
Chamaesyce hyssopifolia
Bouteloua
Crotoncurtipendula
pottsii
Bouteloua
rothrockii
Datura wrightii
Chloris resupinata
virgata
Dicliptera
Dasyochloa
pulchella
Eriastrum diffusum
Eriochloa
acuminata
var. minor
Erigeron
divergens
Heteropogon
contortus
Eschscholzia californica ssp. mexicana
Hilariaheterophylla
mutica
Euphorbia
Muhlenbergia
microsperma
Evolvulus arizonicus
Muhlenbergia
porteri
Glandularia
gooddingii
Panicum
capillare
Heliomeris longifolia var. annua
Panicum obtusum
Ipomopsis
longiflora
Setaria
leucopila
Kallstroemia grandiflora
Setaria
macrostachya
Lotus humistratus
Urochloa
Machaerantheraarizonica
tanacetifolia
Vulpia octoflora
Mentzelia
multiflora
Clematis
drummondii
Oenothera
primiveris
Cottsiapapposa
gracilis
Pectis
Cucurbita
digitata
Penstemon
parryi
Echinopepon
wrightii
Phacelia arizonica
Phacelia bombycina
Phacelia crenulata
Phacelia distans
Physalis pubescens
Physaria gordonii
Plantago ovata

‐

Miniature woolystar
Spreading fleabane
Mexican gold poppy
Mexican fireplant
Wild dwarf morning glory
Goodding's verbena
Longleaf false goldeneye
flaxflowered ipomopsis
Arizona poppy
Foothill deervetch
Tansyleaf tansyaster
Seed Mix
DesertPlant
blazingList
star
Desert evening primrose
Commoncinchweed
Name
Manybristle
Fourwing
saltbush
Desert
penstemon
Creosote
bush
Arizona
phacelia
Mangas
Spring
phacelia
Wheelscale saltbush
cleftleaf
wildheliotrope
Allscale
saltbush
Distant
phacelia
Wright's saltbush
Husk
tomato
Fairyduster
Gordon's
bladderpod
Threadleaf snakeweed
Desert
Indianwheat
Burroweed
Common
Name
Woolly
plantain
Whitestem paperflower
Devil'ssenna
claw
Desert
Doubleclaw
American threefold
New
Mexico
plumeseed
Trailing
four‐o'clock
Desert
chia
Arizona milkvetch
Copper
globemallow
Trans‐Pecos
ayenia
Emory's
globemallow
Dealbata's
bahia
Purple
Desert threeawn
marigold
ChiricahuaSpidergrass
Mountain sandmat
Sixweeks sandmat
grama
Hyssopleaf
Sideoats
grama
Leatherweed
Rothrock's
grama
Sacred datura
Feather
Arizonafingergrass
foldwing
Fluffgrass
Miniature woolystar
tapertip cupgrass
Spreading
fleabane
Tanglehead
Mexican gold poppy
tobosagrass
Mexican
fireplant
Littleseed
muhlyglory
Wild dwarf morning
Bush muhly
Goodding's
verbena
Witchgrass
Longleaf false goldeneye
Vine mesquite
flaxflowered
ipomopsis
Streambed
bristlegrass
Arizona poppy
Plains bristlegrass
Foothill
deervetch
Arizona
signalgrass
Tansyleaf tansyaster
Sixweeks
fescue
Desert
blazing
star
Virgin's
bower
Desert
evening
primrose
Slender janusia
Manybristle
cinchweed
Fingerleaf
gourd
Desert
penstemon
Wild
balsam
apple
Arizona
phacelia
Mangas Spring phacelia
cleftleaf wildheliotrope
Distant phacelia
Husk tomato
Gordon's bladderpod
Desert Indianwheat

Winter Annual
Biennial
Winter Annual
Annual/Perennial
Perennial
Perennial
Summer Annual
Winter Annual
Summer Annual
Winter Annual
Summer Annual
Perennial
Winter Annual
Duration
Summer
Annual
Perennial
Perennial
Winter
Annual
Winter
Annual
Summer Annual
Winter Annual
Summer
Annual
Winter
Annual
Summer Annual
Summer
Annual
Perennial
Winter
Annual
Perennial
Winter
Annual
Perennial
Duration
Winter
Annual
Perennial
Perennial
Perennial
Summer
Annual
Perennial
Winter Annual
Annual/Perennial
Winter
Annual
Perennial
Perennial
Perennial
Perennial
Perennial
Perennial
Annual
Perennial
Winter
Annual
Annual
Annual/Perennial
Perennial
Perennial
Perennial
Annual/Perennial
Annual
Perennial
Perennial
Winter Annual
Annual
Biennial
Perennial
Winter Annual
Perennial
Annual/Perennial
Annual
Perennial
Perennial
Perennial
Annual
Summer
Annual
Perennial
Winter
Annual
Perennial
Summer
Annual
Perennial
Winter
Annual
Annual
Summer
Annual
Annual
Perennial
Perennial
Winter
Annual
Perennial
Summer
Annual
Perennial
Summer
Annual
Winter Annual
Winter Annual
Winter Annual
Winter Annual
Summer Annual
Winter Annual
Winter Annual

APPENDIX D | Community Outreach Phase 1 Questionnaire
CANOA HILLS TRAILS USER QUESTIONNAIRE
4.
The purpose of this questionnaire is to gather information to assist
the Pima County Regional Flood Control District (District) in the
development of a final master plan for Canoa Hills Trails (formerly
Canoa Hills Golf Course). Your answers will make the park more
successful by helping the District understand the interests of park users.
We value your input and feedback. Please submit questionnaires by
Friday, March 19, 2021 online, at the Green Valley Council Office or at
the Green Valley Library.
VISITORS & VISITATION
1. What is the zip code of your primary residence?
a. 85614
b. 85622
c. 85629
d. Other: __________
2. Which of the following age groups currently reside in your household
(select all that apply)?
a. Children under 12
b. Teenagers ages 13-19
c. Working adults (commuters)
d. Working adults (work from home)
e. Retirees
3. Which of the following recreation sites/opportunities do you and
members of your household currently use in Green Valley (check all
that apply)?
a. Canoa Hills Trails
b. Historic Canoa Ranch
c. Canoa Preserve Park
d. West Desert Preserve
e. Desert Meadows Park & Arid Gardens
f. Recreation center(s)
g. Golf course(s)

5.

6.

7.

8.

h. None
i. Other: ______________
How often do you or your household visit Canoa Hills Trails (select
one)?
a. Three of more times a week
b. Once or twice a week
c. Once or twice a month
d. A few times a year
e. Less than a few times a year
f. Never
In which seasons do you visit Canoa Hills Trails (select all that apply)?
a. Spring (March - May)
b. Summer (June - August)
c. Fall (September - November)
d. Winter (December - February)
Which parking lot amenities would you and your hosuehold use at
Canoa Hills Trails (select all that apply)?
a. Bike racks
b. Motor vehicle parking
c. Golf cart parking
d. None (we walk to Canoa Hills Trails)
e. N/A (we do not use Canoa Hills Trails)
Which parking lot location would you and your household prefer to use
(selecto one)? [Include site map with parking lot locations]
a. The old driving range parking lot
b. The old clubhouse parking lot
c. Either one
d. N/A (we do not use parking at Canoa Hills Trails)
If you or your household do not currently visit Canoa Hills Trails, why
(check all that apply)?
a. We are not interested
b. We do not know how to get there/access the site
c. We did not know the site existed
d. We do not feel safe at Canoa Hills Trails
e. There are not enough site amenities (restrooms, drinking
fountains, etc.)

f. Physical/mobility issues
g. N/A (we do visit Canoa Hills Trails)
h. Other: ___________________
9. How far do you live from Canoa Hills Trails?
a. Immediately adjacent
b. < 1 mile
c. 1-3 miles
d. 4-6 miles
e. 7-10 miles
f. >10 miles
SITE USE
10. For you and your household, how important are the following
primary project goals at Canoa Hills Trails (rank 1-3, 1 being the most
important)?
a. Ecological restoration – preserving and enhancing native habitat
while managing problematic non-native invasive species
b. Recreation – enhancing the visitor experience on site through
additional amenities (restrooms, parking, ramadas, benches, etc.)
and activities (gathering, birding, learning)
c. Volunteering and community building – providing volunteer
opportunities to integrate the Green Valley community and site
visitors into the care of the site (native gardening, docents, guided
walks, etc.)
11. Which are the primary recreational activities that you and your
household currently engage with in at Canoa Hills Trails (select up to
3)?
a. Walking/running
b. Walking the dog
c. Birdwatching/wildlife viewing
d. Nature appreciation
e. Picnicking/gathering
f. Photography/sketching
g. None
h. Other: ____________________
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12. Which recreational activities would you like to engage in (but currently
don’t) at Canoa Hills Trails (select all that apply)?
a. Walking/running
b. Walking the dog
c. Exercising with outdoor workout stations (not presently on site)
d. Birdwatching/wildlife viewing
e. Nature appreciation
f. Picnicking/gathering
g. Photography/art
h. None
i. Other: ____________________
13. Which organized group activities would you be interested in
participating in at Canoa Hills Trails (select all that apply)?
a. Site care (plantings, plant care, removal of exotic invasive species,
vegetation monitoring, trash pick-up days)
b. Citizen science (organized monitoring of specific species on site to
contribute to national or international scientific data sets)
c. Educational events (birding and wildlife tours, regional history, site
ecology)
d. None
e. Other: ________________________
14. Which areas do you primarily use at Canoa Hills Trails (select one)?
[Include site map]
a. Parcels east of Camino Del Sol
b. Parcels west of Camino Del Sol
c. I do not know
d. I do not currently use Canoa Hills Trails
15. Which amenities would you most like to have on the portion of the park
East of Camino Del Sol (select all that apply)? [Include site map]
a. Drinking fountains
b. Restrooms
c. Ramadas
d. Benches
e. Educational signage
f. None
g. I do not care
16. Which amenities would you most like to have on the portion of the park
West of Camino Del Sol (select all that apply)? [Include site map]
a. Drinking fountains
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b. Restrooms
e. Weekend afternoons (12pm-4pm)
c. Ramadas
f. Weekend evenings (4pm-8pm)
d. Benches
g. I am not interested in attending any in person meetings
e. Educational signage
h. I would like to attend community meetings but am unable to do so
f. None
21. Please enter your email address if you would like to be notified about
g. I do not care
future community meetings and information gathering for Canoa Hills
17. How do you envision Canoa Hills Trails in 10-20 years?
Trails:
________________________________________________________________________ 		Name: _______________________________________________
_______________________________________________________________________
		Email: ________________________________________________
_______________________________________________________________________
18. Do you have any additional thoughts or comments related to the design
and use of Canoa Hills Trails?
________________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
INTEREST IN CONTINUING PARTICIPATION IN SITE DESIGN
PROCESS
19. Would you be interested in participating in an online Zoom meeting
to review preliminary design concepts for Canoa Hills Trails, and if so,
when could you generally attend this meeting (select all that apply)?
a. Weekday mornings (9am-12pm)
b. Weekday afternoons (12pm-4pm)
c. Weekday evenings (4pm-8pm)
d. Weekend mornings (9am-12pm)
e. Weekend afternoons (12pm-4pm)
f. Weekend evenings (4pm-8pm)
g. I am not interested in attending any online Zoom meetings
h. I would like to attend online community meetings but am unable to
do so
20. When social distancing measures are no longer needed, when could
you and/or your household attend in-person community meetings in
Green Valley to provide feedback to be incorporated into the design of
Canoa Hills Trails (select all that apply)?
a. Weekday mornings (9am-12pm)
b. Weekday afternoons (12pm-4pm)
c. Weekday evenings (4pm-8pm)
d. Weekend mornings (9am-12pm)

