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How do we design for the wetland wildlife of Rio Bosque (left) as well as the shared
enjoyment of outdoor spaces at Parque Chamizal in Juárez (right)?
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Abstract: Bouncy Castles..?
What the heck do wetlands and bouncy castles have to do with each other?
Usually, absolutely nothing. This project proposes that maybe they could. The focus here
is the design of a constructed wetland park in the city of Juárez, Chihuahua, Mexico,
that uses treated effluent to create wildlife habitat that once existed in the floodplain of
a meandering Rio Bravo/Rio Grande prior to channelization. However, there are two
broader design challenges that make it unique: 1) the site is adjacent the Juarez-El Paso
border and directly across the river from an existing 372-acre Rio Bosque Wetlands Park
in El Paso, constructed in the 90s and irrigated by the effluent of a wastewater treatment
plant; and 2) the site is an undeveloped patch of agricultural land nearly surrounded by
compact, single-family housing in an overlooked community. And this is where bouncy
castles fit in. The goal is to integrate undeveloped wetland habitat with much-needed
recreation space for a dense, urban neighborhood in a growing Mexican city.
If you’ve ever been to a big public park in a Southwest city around graduation season or
summer birthdays, you’ll know that shade ramadas and bbq grills get a lot of love. Families
- and I mean families: grandmas, grandkids, aunts, neighbors, friends, every age group - go
all out with food and lawn games...and sometimes, for big occasions...bouncy castles. Public
parks are used similarly in Juárez. Families often visit parks in big groups. In order for this
park to work, that kind of visitation needs to be designed for.
The bouncy castle is a symbol. No, the park doesn’t come with bouncy castles and they
will probably seldom be there. But they could be. And the design allows for it. It even
welcomes it. It allows for people to use the park the way a lot of people actually use parks:
in big groups, with food and family and games, with coolers and tables and camping chairs.
The bouncy castle is a poofy pink stand-in for future graduation parties, family
reunions, and Sunday family picnics in a park that also has wetlands and trails
and unprogrammed nature.
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Far from the dream scenario (left),
the Master Plan came by way of iterative hellfire.
Feedback was everything. Thank you.
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The life blood of the project: treated effluent from the water treatment plant flows
along Canal Sur, one of two canals that will irrigate the park
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viii

Introduction: Sister Cities, Sister Wetlands
Introduction
This project began as a “sister wetland” feasibility study. Researchers from the University
of Arizona (in Tucson) have collaborated with counterparts from El Colegio de la Frontera
Norte (in Ciudad Juárez) to look at the creation of green infrastructure (GI) networks with
transboundary governance across the US-Mexico border. In essence: sister cities, sister GI
systems. If watersheds and ecosystems don’t follow political boundaries, the goal is to look
at how green infrastructure projects can respond appropriately.
Phase one of this project examines the social and ecological benefits of a constructed
wetland proposed on the Mexican side of the border, which would be an ecological
mirror to the Rio Bosque Wetlands Park on the US side, in El Paso (see map below).
Rio Bosque was constructed in 1997 as a
restoration effort, irrigated by the effluent of
Downtown
Downtown El
Juárez (10 miles)
Paso (10 miles)
a wastewater treatment plant just north of the
site. As luck would have it, a 550-acre area exists
directly across the border from Rio Bosque
that can be reestablished as a constructed
wetland irrigated by effluent from the Mexican
Existing
wastewater treatment plant Degremont Planta
Proposed
Rio Bosque
Site
Wetlands
Sur. A constructed wetland here would double
the size of GI, expanding wildlife habitat, and
enhancing ecosystem services to communities on
both sides of the border.

My role in this much larger project:

Sister wetland opportunity

Researchers hope for a long-term study looking at the potential social-ecological impacts of
green infrastructure networks and urban watershed function restoration in a transnational
context. However, in order to get the right people excited about this project, a preliminary
design is needed. What might this look like on the Juárez side? How will it work?
This masters report takes a stab at the design. The following book documents the research,
site analysis, and design process for a proposed master plan of Humedal Espejo, the
Juárez Sister Wetland. The hope is that this document, with site-specific visuals and
thoughtful research, can be used to help move the project forward and inspire support from
public and private stakeholders in Juárez and across the border.
Note: We decided on Humedal Espejo as a working name for the park. Literally translated,
it means “mirror wetland”. It’s one of those quirks of language, but humedal hermana (“sister
wetland”) just doesn’t translate the same. Although the design does more than mirror what’s
across the border, Humedal Espejo captures the essence of the project.
1

Something Fun Here

View looking NW from the center of the 550-acre site with Sierra Juárez in the distance
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Project Goals
The park was inspired by the Rio Bosque Wetlands Park. It became clear early on,
however, that this project had to do much more than mirror the wetlands on the El Paso
side. The proposed site is in a densely-populated urban area in need of accessible green
space. In order for this to work, the park has to balance wetland habitat creation with the
functions of a useable, public park. In other words, it has to be built for the Riberas del
Bravo community to the south and the residents of Juárez generally as much as it’s built for
riparian wildlife and ecosystem services (see Abstract, p iii, for an explanation of the bouncy
castle symbol). With that in mind, the following program was developed:

Research Intent:
How do you integrate a large-scale constructed wetland that (1) provides passive and active
recreation opportunities for a dense and growing urban environment, and (2) enhances a
riparian, border-community ecosystem?

Goals & Objectives:
(1) Integrate wildlife-minded nature into a dense urban environment
• Balance constructed wetland functions with passive and active recreation opportunities
• Weave open space with the housing and development needs of a border community
(2) Enhance the ecosystem
• Reestablish a strip of native habitat in a large metropolis
• Connect with the sister wetland over the wall
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Preliminary site analysis sketch following first site visit
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SiteAssessment
Assessment
Site
The following pages document the existing conditions, opportunities, constraints, and
the subsequent design approaches taken in order to achieve our goals. Information was
gathered through field study, interviews with researchers in Juárez, a site visit and interview
with the manager of the Rio Bosque Wetland Park (El Paso sister wetland), and mapping
analysis using data from the Instituto Nacional de Estadística, Geografía e Informática (INEGI) - the
National Institute of Statistical Information and Geography for the Mexican government.
At this stage in the project, several key assumptions have been made. Water: the Junta
Municipal de Agua (Water Utility) in Juárez is a key partner. Preliminary conversations
suggest that they can provide more than enough effluent to irrigate the wetland. For the
purposes of this book, design focus is on water location rather than quality and quantity.
Border Wall: Moving forward, there are unique and exciting opportunities to further
connect the wetlands through and across the 21’ tall border wall that separates El Paso and
Juárez. The border wall is currently porous and allows for small critters to cross. With the
proposed design, birds will enjoy twice as much habitat. For now, however, the focus is on
creating a functional park in Juárez. No physical modifications to the wall are proposed.

Site assessment includes the following sections:
Regional Context
Site Inventory
Site Analysis
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Regional Context
Juárez and El Paso make up the Paso del Norte metropolitan area. Together, they are the
largest urban area of the Chihuahuan desert, with about 2.7 million people between the
two, and growing. Their existence, like most desert cities, is tied to a river – the Rio Bravo/
Rio Grande. On the Mexican side, the river is called Rio Bravo del Norte (often just Rio
Bravo); on the US side, it’s the Rio Grande. For the most part, it will be referred to as the
Rio Bravo in this document.
Paso del Norte was originally one city, started as a Spanish outpost in the late 1500s.
Prior to that, there is evidence of tribal populations in the area dating back thousands of
years. Today, these two cities remain very linked. There are over 22,000 border crossings
daily and their economies are tied through both trade and manufacturing, with many US
and Mexican companies having operations on both sides. The idea of sister parks with
transnational governance is both ecologically and culturally responsive.
At 4,000’ elevation, the area experiences hot summers (up to 104F) and cool winters (down
to 34F) with a mean annual rainfall of 9.3 inches. The Franklin Mountains in El Paso and
the Sierra Juárez across the border create the upper reaches of the area watershed with
6
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streams flowing toward the Rio Bravo/Rio Grande. Beginning in the 1930s, the river has
undergone numerous canalization projects, namely for flood protection and assurances
of water releases. This has had tremendous impacts on the riparian ecosystems that once
existed along a meandering river with seasonal flooding.
What is a Bosque?

This illustration represents an idealized cross-section of the different habitat types found at Rio Bosque Wetlands Park.
It highlights the close relationship between water above and below the ground surface, and the impact that very slight elevation changes can have on the kinds of plants and animals living in an area.

A Glossary of
This
Wetlands Vocabulary

graphicGroundwater:
is borrowed
the
Bosque
Wetlands
Park
isTheaupper
Bosque?”
Water beneath thefrom
Earth’s surface;
waterRio Riparian
area: The
land adjacent to streams,
rivers, “What
Water table:
level of the groundwater; the
that flows or seeps downward and saturates soil or rock,
or other bodies of water that directly affects, or is
level below which the soil is saturated with water. In
springs, wells and
aquifers.
affected by, the water; a unique
habitat that exists in
a Desert
wetland the waterriparian
table may be at or near
the ground
pamphlet. It supplying
illustrates
an
idealized cross-section
of
Chihuahuan
areas
mutual balance with the river channel.
surface.
Habitat: Home; the type of environment in which an
and the plantorganism
zones
according to water Stream:
level.
David
Nakabayashi
usually lives.
A bodyIllustration
of water flowing in a naturalby
channel
Watershed:
Any area of land that surrounds and drains
Diversity: The number of different kinds of organisms
Bosque: A riparian woodland of the southwestern
United States.
and the relative abundance of those organisms in a given
area.

Ecosystem: All organisms and their nonliving
environment within a defined area; the sum of the
interactions and energy transfers between a given set
of organisms and their environment.

Hydrologic cycle: The ongoing movement (recycling)
of water between the atmosphere, the land, freshwater
systems and the oceans. The process usually follows
the path of: condensation, precipitation, runoff, soil
absorption, evaporation, evapo-transpiration from
plants, and release through combustion and animal

and containing water at least part of the year. The
“stream” at the Rio Bosque is designed and managed
to emulate the natural flow of the historic Rio Grande
as closely as current conditions allow.

Upland: A well-drained, sloping area uphill from a
wetland.

precipitation into a common body of water, whether
it be a stream, river, lake, or ocean.

Wetland: A lowland habitat, such as a marsh, swamp,
or bog that has periodically waterlogged soils or is
covered with a shallow layer of water, yet it still
permits standing vegetation. It is an area where land
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Site Inventory
Overview
The site is 550 acres of quickly-disappearing undeveloped agricultural land adjacent the
Rio Bravo/Rio Grande and the US-Mexico border. Across the river - and over the 21’
border wall - is an existing 370-acre wetland park that was constructed in the late 1990s
called Rio Bosque Wetlands Park. The park was constructed with the help of the US Army
Corps of Engineers as a habitat mitigation project due to canalization of the Rio Grande.
It is irrigated with treated effluent from the Bustamante Wastewater Treatment Plant just
north of the site. The idea is to re-create the wetland ecosystem that existed when the Rio
Grande meandered and flooded prior to channelization. As you can see, the river is now a
straight channel with a levy on both sides and no flood plain. (See pg 60 for a detailed case review
of Rio Bosque Wetland Park)
Interestingly enough, there is a wastewater treatment plant on the Juárez side as well. The
water utility currently has surplus treated effluent and they are open to the idea of using this
water to create a sister wetland park. In addition to Canal Sur, which flows from the on-site
plant, there is a second, Canal Norte, which flows from a separate facility to the north and
runs along the eastern edge of the site. Both are available for irrigation.
From the north, Prol. Rio Candameño is the only paved road that reaches the site. To the
south, several residential streets in the Riberas del Bravo neighborhood abut the park. Along
with the construction of a mixed-use development to the north, called Altozano, there is a
proposal out for extending a major road along the northern canal, adjacent the border and
extending past the site. Lastly, the City of Juárez has proposed a loop trail that would run
along the border from downtown Juarez to the north, extending south past the site. This
would be a multi-use, paved running and biking trail.
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The majority of the proposed site is undeveloped agricultural land - very flat, open and
exposed. North and south of the site are two different residential communities, one in the
process of being constructed, the other already built. To the north will be Altozano, a gated,
mixed-use community that’s on the higher end of development. To the south is Riberas
del Bravo, a working class neighborhood with families and small, densely-packed houses.
The photos to the right illustrate the character of these areas and the opportunities and
constraints that they each present.
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Altozano
A rendering from the Altozano
development company illustrates
a mixed-use neighborhood with
high-rise developments in the
center. Renderings show a proposed
artificial lake at the heart of the
development and walkable streets.
Project Site
The proposed site is mostly
agricultural parcels - some cotton,
some fallow - with criss-crossing dirt
roads along property lines. In several
canal areas, there are groves of
cottonwoods and groupings of nonnative carrizo, or wild cane.
Adobe Ranch House & Canal
One of a few intact structures on
site, an old adobe home showcases
the agricultural history of the area.
In scale and building materials, it
contrasts the developer-built homes
north and south, offering design
cues for future park buildings.
Riberas del Bravo
The neighborhood south of the
site is an active, working-class
community with densely-packed,
single-family housing. Canals,
limited green space, and wide
medians offer opportunities for
community greenways.
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Land Ownership
One of the major considerations is existing ownership of the land. This is a quicklydeveloping part of the city, with a nearby expressway, the high-end Altozano development
under construction, and manufacturing facilities (jobs) to the northwest. Currently, a
developer owns 88 acres in the middle of the site; Infonavit, a government housing
organization, has plans for a 25-acre development to the south; the water utility has plans
for a tree farm and interpretive center near their facility; and the City of Juárez owns 53
acres south of the site. The remainder are agricultural parcels with multiple owners.
These development interests present a major obstacle for the design of the park. However,
if taken as an urban design challenge, there is an opportunity to present the wetland as a
major community asset to future development and a destination park for the City of Juárez.
12

Juárez research team dreaming up ideas during our site visit; border wall in the distance
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Site Analysis
Taking into account the various opportunities
and constraints of the site - the demographic and
physical context challenges of a quickly growing
urban location, existing interests and land ownership,
major streets and the future Juárez loop trail, the
neighboring Rio Bosque Wetland - how do we design
the park to meet our goals of habitat creation and
welcoming city park? Three approaches characterize
the big design moves that led to the Humedal Espejo
master plan:
Anticipate & Design the Urban Edge (p15);
Include the Community (p16);
Borrow from the Neighbors (p17)

14

Existing Land Ownership
Currently, developer and City
interests create a chopped up site
that make connections with the
Rio Bosque Wetland difficult. Can
the puzzle pieces be rearranged to
make both developers happy while
creating a contiguous park space?

Rearrange the Pieces
If development is seen as an
asset, there is an opportunity to
swap 60 acres of park acreage
along the south in order to create
neighborhoods that are closely
integrated with the park. To
the north, developers can be
encouraged to build from Altozano
(rather than within the park)
and new roads would allow both
housing as well as park access.

Anticipate & Design the Urban Edge
The first approach: give current families and future developers something to be excited
about. The way this area is developing, it’s likely that commercial and residential
developments will quickly replace the agricultural parcels. By imagining what these future
developments might look like - and how they can be integrated with the park - perhaps we
can convince the City to lean on developers to (1) consider alternative parcels, and (2) see
the park as a major amenity that would greatly increase property values in the area.
15

An Island of Nature
Currently, it would be easy to
imagine a fenced-off nature
preserve with protected habitat
as the priority. However, given
the surrounding density, the
need for green space, and the
likelihood of future development,
a nature preserve would be a lost
opportunity.

Fuzzy the Edges
Take advantage of the canals to
create neighborhood greenways
that simultaneously bring people
to the park as well as extend park
benefits into the community. The
community-facing edges of the
park need to be designed for the
communities they face.

Include the Community
In order for this park to benefit the larger community and receive buy-in for it to move
forward, it can’t be an off-limits nature preserve in the middle of an otherwise densely
urban environment. For one, studies show that people use parks when other people use parks.
That is, perceived safety is highest when parks have users and local eyes to keep watch.
By designing the park to (1) extend into the adjacent communities, and (2) include spaces
for the community at its edges, locals will feel welcome and included, increasing safety for
everyone in a relatively large public space.
16

A Serendipitous Opportunity
A 370-acre, 20-year-old wetland is
a good neighbor to have. Plus, two
treated wastewater canals flowing
right through the site provide a
very unique opportunity in a dense
urban setting.

Connect the Wetlands
Build from the water and foster
connections with the sister wetland
by aligning park spaces and
extending habitat.

Borrow from the Neighbors
One of the coolest benefits of building from a sister wetland is that productive habitat has
already been created and the wildlife is already there. Rio Bosque Wetlands Park, with over
20 years of establishment, is visited by over 200 bird species, diverse mammals, and is home
to healthy riparian flora. If we can design the Juárez park to build from these successes and
take full advantage of its existing water sources, the impacts will be seen in a short amount
of time. Hawks, egrets, beavers, horned lizard and turtles will be regular visitors in no time.
17
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ConceptDevelopment
Development
Concept
Site analysis made clear the challenges of balancing riparian wildlife habitat with
welcoming public park space. In thinking through design concepts, three ideas were
presented to the Juárez research team and CAPLA advisors. The concepts fall on a
spectrum of human intervention. At the one end, Hidden Gem is a more conservative
approach to urban wetlands, with strong delineation of space, separating wildlife areas
from high-activity areas. At the other end of the spectrum, Caretakers imagines the park
as several neighborhood wetlands, each with their own housing blocks and neighborhood
parks. Anchoring the middle is Surrounded, the most dynamic of the concepts. Three
wetland areas offer varying levels of habitat protection vs human engagement, there is a
clear heart (or arrival point) to the park, and the edges and circulation balance community
needs with park functions.

More detailed information is presented for each concept:
Hidden Gem
Surrounded
Caretakers

20
22
24

19

TREE FARM

WETLAND

DEVELOPED
RECREATION

AGROTOURISM

MAIN ENTRY
COMMUNITY ENTRY
LOOP TRAIL

JUAREZ - EL PASO BORDER

20

0

350'

700'

1/4 MILE

1,400'

2,800'

Sweetwater Wetlands, Tucson

Concept A: Hidden Gem
Hidden Gem is a more traditional approach. Taking cues from other urban wetland
projects like Sweetwater Wetlands (above) and Rio Bosque across the border, it separates
uses and creates buffered protection for the larger wetland area. When you get to the
wetland, you feel as if you’ve discovered a hidden sliver of nature. The Juárez research
team expressed interest in agrotourism - such as heritage gardens and orchards, like Mission
Garden in Tucson, where hands-on gardens showcase to the public historic pecan and
vineyard operations of the area. Here, agrotourism and the proposed Water Utility tree
farm help buffer the wetland while higher activity, flexible-use park spaces are closer to the
community along the western edge.

+

Strengths
• Destination park
• Habitat protection
• Clear wayfinding
• Simpler maintenance
• Limited entry/exit

-

Weaknesses
• Isolated & disconnected
• Zoned feel creates less
interaction with wildlife
• Linear activity areas limit
connections with community
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Tingley Beach Urban Fishing Ponds, Albuquerque

Concept B: Surrounded
If the concepts were organized along a gradient of most interaction with wildlife areas to
separation from wildlife areas, Surrounded would fall in the middle. The idea here is to create
opportunities for park visitors to explore the wetlands and see healthy ecosystems up close
while still having usable park space for family activities. Drawing inspiration from Tingley
Beach and the Bosque Trail in Albuquerque, group recreation areas peel in from the edges
into the heart of the park, from there, trails and connections allow easy access to further
explore. All the while, multiple wetland cells create smaller habitat areas while allowing
visitors a sense of escape from the city. Once you enter the heart of the park, you’re
surrounded by nature. This is the concept we moved forward with.

+

Strengths
• Eyes on the park and increased activity
from community-oriented park spaces
• Porous community edge
• Loop trail connections
• Unique interaction opportunities
between park spaces
• Multiple wetlands create phasing and
research opportunities

-

Weaknesses
• Less habitat protection
• Challenges for wayfinding
both within the park and
entering the park
• Agrotourism feels like an
afterthought here, needs to
be fleshed out

Preliminary section study exploring a gradient from wild and protected to developed
and interpretation-focused for the different wetland cells. WUI stands for “Wildland
Urban Interface,” an idea borrowed from forest-fire management.
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Historic Adobe Home on the Project Site, Juárez

Concept C: Caretakers
Caretakers is the wackiest of the concepts and really leans into the idea of mixing natural
habitat areas with human development. Rethinking the function of the park, this concept
creates a series of small wetland cells, or cienegas, that are stewarded by corresponding
housing blocks. These wetlands are still open to the public on one side, but on the other,
they become part of the fabric of the community. This historic adobe home on site (above),
made an impact on our research team with its unobtrusive scale and character. If housing
blocks could be designed in a similar fashion, could development interests and habitat
goals be achieved simultaneously? While we didn’t move forward with this concept, the
conversations it generated regarding who this park was for helped inform the final design.

+

Strengths
• Strong emphasis on safety through
environmental design
• Increased affordable housing stock
• Encourages stewardship of natural
areas
• Opportunity for novel ecosystems
and experimentation with
agriculture near wetlands

-

Weaknesses
• Very awkward circulation
• Disrupted habitat
• Cienegas design creates culde-sacs and limits walkability
and connections between
housing blocks

25
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Master Plan
The final design came mostly from the Surrounded concept in terms of park spaces and
circulation. However, key concepts like stewardship and proposed new housing were drawn
from conversations around the Caretakers thinking. A new primary access road and
greenways into the community were prioritized based on reactions to the Hidden Gem
concept. What initially seemed outlandish, through iteration, helped create some of the
unique features of the final design.
In addition to the Master Plan, the following pages explain the different park zones and
their relationship to one another and to the community edges. Key areas of the park are
then highlighted to show detail and character of wilder spaces vs gathering areas, and the
transitions in-between.
Master Plan
Park Zones
Park Highlights
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Master Plan: Humedal Espejo
The final design leans fully into its urban context. A new road brings visitors
into the heart of the park, with trailhead-style parking in two places. A paved
multi-use trail connects the communities north and south, as well as the rest
of Juárez via the future City loop trail. On all three sides, the wetland drifts
into the neighboring communities, building upon the canals and bringing
wetland vegetation that creates walkable routes to the park.
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Habitat Zones
The three wetland cells offer distinct habitat zones to the park:
(1) Historic Habitat Establishment is all about riparian wildlife ecosystems, much like
the Rio Bosque Wetland Park across the border. This is the wildest and most untrammeled
by human activity.
(2) Engagement, the middle wetland, is for nature discovery and human interaction. It’s at
the heart of the park with paved paths on all sides and connection to the community and
visitor center. It is designed to really handle people and community events (see p34 for detailed
plan).
(3) Research is a hybrid of the two. It is habitat establishment but offers opportunity for
research and experimentation, such as water treatment and plant species trials. This was
inspired by conversations with the manager at Rio Bosque regarding novel ecosystems and
appropriate restoration techniques.
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NEIGHBORHOOD PARK

Community-Facing Activity Areas
The community facing activity areas peel in from the edges. These are flexible park
spaces with turf grass in certain areas, shade ramadas, and paths that lead from adjacent
communities into the wetland park.
To the north, the Neighborhood Park Plus area provides space for the proposed tree farm
that the Water Utility has plans for. The area is also ideally suited for agrotourism ideas such
as heritage cotton and pecan gardens. With connection to an extended Avenida Cuatro Siglos
to the north and the new Avenida Bosque to the west, a third loop road could be planned in
that allows closer access to these future developments.
The Neighborhood Park space to the south is closely integrated with the Riberas
del Bravo community. Proposed greenways connect seamlessly with the park, bringing
neighbors in to create a living edge that protects the park and provides constant activity.
Shade ramadas, accessible paths, and flexible turf areas provide amenities for families.
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Focus Areas
1

Visitor & Community Center (p34)
The heart of the park. A 26,000 square foot building houses a visitor center with
restrooms & drinking fountains, event space, and multi-purpose rooms for rent. Two
trailhead-style parking lots provide 180 parking spaces.

2

The Urban Edge (p36)
Community greenways extend outward from the park, creating walkable connections to
and from the wetlands. Riparian shade trees are supported by canal irrigation.

3

Paved Multi-Use Trail (p38)
The circulatory core of the park, the multi-use trail connects with the Juárez loop trail,
providing access directly into the center of the park.

4

Neighborhood Park Space (p40)
Gathering areas with shade ramadas, trail connections to the wetlands, and flexible park
space for games and family activities.
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Visitor & Community Center
This is the nature discovery heart of the
park: a visitor and community center with
indoor and outdoor event space, rooms that
nonprofits and community groups could rent
out for meetings, and restrooms & drinking
fountains. A floating lookout allows visitors
a close-up view of the wetland. Accessible,
paved paths circle the area and connect with
the multi-use trail. Upland areas provide a
transition between the neighborhood park
spaces and the wilder wetland habitat areas.

NEIGHBORHOOD PARK

Indoor: 26,000 square foot building with
meeting rooms, event space, restrooms &
drinking fountains
Outdoor: 180 parking spaces (90 per lot);
24,000 square foot flexible patio; 1/2 mile
of accessible paths around wetland with
interpretive signage
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COTTONWOODS &
RIPARIAN SPECIES

COMMUNITY GREENWAY

STORMWATER
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Existing Conditions (“Before” Photo)

Photo taken
looking NE
on a busy
residential
street

The Urban Edge

MESQUITE &
UPLAND SPECIES

Moving out into the community, overlooked
open spaces can be brought in to create wetland
connections. On a site visit, a group was spotted
hanging out on a bridge over the canal, looking at
the water as they awaited the bus (above photo).
If we zoom in, what does it look like if we extend
the riparian habitat from the wetland? The
canal becomes a greenway. Riparian species like
cottonwoods and coyote willows line the channel
while upland species like screwbean mesquite and
saltbush line stormwater harvesting basins.
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Multi-Use Trail
This is the wildest part of the park, where
protected habitat meets human exploration.
The multi-use trail wraps around the largest
wetland and provides connections into the
park as well as to the loop trail along the
border. There are two trail types here: the
paved path (brown) and the dirt trails that
run closer to the wetlands (the group of three
in the center of the perspective). Riparian
vegetation, such as large Cottonwoods
and Coyote Willows, edge the wetland,
while species like Screwbean Mesquite
and Arrowweed transition upland toward
neighborhood park spaces.
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Park Space & Gathering Areas
And finally, the bouncy castle. Shown here
in the middle of a small birthday party, the
neighborhood park space offers flexible turf
grass, shade ramadas, seating, and pathways
connecting people between park zones.
In the distance is the middle wetland and
community center. Upland species provide
transitional buffers between the two spaces.
The juxtaposition allows for nature discovery,
escape from the city, and park space designed
for families and large get-togethers.
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Conclusion
Urban populations are expected to increase dramatically this century. By 2050, an
estimated 2.5 billion more people will be living in cities (UN World Urbanization Report,
2018). That’d be 68% of the population. If the allied professions that help design these
cities - landscape architects, architects, engineers, planners, developers, governments - can
sync up, this could be a blessing. Parks could go from copy-paste turf grass and monkey
bars to productive habitats that provide critical ecosystem services; traffic and smog could
be replaced by public transit; density could go from a NIMBY shock word to a synonym
for walkability and mixed-use living; and access to green space wouldn’t be just a perk of
socioeconomic status (Nesbitt, 2018).
Wetlands & Bouncy Castles is an attempt at this. It’s an ecologically-driven park project
that embraces its urban context. Rather than fight developers and try to beat them to the
punch, it envisions where they fit in and how the park could increase property values. Rather
than put up a fence that reads, “sensitive habitat: stay out,” the park sees an opportunity for
up-close nature discovery with a population that seldom gets to see it. And rather than avoid
the headache and find a parcel without all this fuss, it approaches density as an asset: a
dynamic network of people for park safety and a shot at inspiring future environmentalists.
This project is a preliminary first stab. Given more time, there are a number of subjects I
would have liked to pursue further and that will be key moving forward:
(1) genuine community input, especially in the design of the neighborhood park spaces;
(2) realistic phasing timelines with budget considerations and land acquisition information;
(3) hydrologic studies and exploration of treatment options for wastewater effluent; and
(4) habitat re-establishment research, particularly Chihuahuan Desert riparian areas
The work presented reflects background research cited in the following literature reviews and case studies.
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LiteratureReview
Review
Literature
The following literature review examines three topics related to the challenges of
implementing a large-scale park in a dense urban environment. The review begins with a
broad-view look at urban design issues related to sprawl repair and walkability. From there,
it zooms in to look at challenges, potential benefits, and possible forms for “wild” areas in
urban contexts.
Sprawl Repair
Walkability and Landscape Design
City Wilderness, or Big Nature in Urban Environments
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Sprawl Repair
If good urban design means walkability,
small block structures, density, green space,
and public transportation (Farr, 2008),
what do we do when a contradictory
framework has already been built and
is heavily ingrained in the movements
and lifestyle behaviors of those that live
there? Like many cities in the arid desert,
Tucson and Juárez were more-or-less built
(or significantly expanded) around the car.
As automotive habitat, it’s phenomenal:
wide streets (that are getting wider), more
than enough parking wherever you go,
and roads of all sizes to get you anywhere
with minimal interruption. However, as
demographics, lifestyle preferences, and
design standards change – and cities trend
away from automobile-oriented suburban
development toward more dense, walkable
communities – how do we integrate
walkable cities into an urban fabric that’s
designed for sprawl?
The following review pulls from the
literature to identify strategies for
“retrofitting suburbia” – reducing land
consumption, creating density, and moving
toward walkable, transit-oriented cities
where sprawl has been the norm.
Note: this review does not get into the why
for sprawl retrofits (more housing choices,
less resource consumption, more walking
and less driving, more permeability and
green space, reduced land consumption
and per-capita cost of public investment,
etc). For now, it takes those for granted and
focuses on the how. That is, what steps
landscape architects and planners can take
toward retrofitting our cities.
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A Definition and Brief History
While sprawl and suburbia often go handin-hand, they are not one and the same.
Suburbs are what their name implies: sub
(from Latin meaning close to or under) +
urb (city) = communities adjacent to or
within commuting distance of a city. Before
World War II, many suburbs – such as
Riverside, Illinois and Forest Hills, New
York – developed around the advent of
railroads and streetcars. These communities
– built up along transportation lines –
created metropolitan areas that resembled a
hub and spokes. (See figure at right)
As these “first-generation suburbs” still
depended on their proximity to streetcars
or railroads, they maintained a compact
urban structure centered around pedestrian
walkability and mixed use.
Post-WWII suburbs, however, are what have
come to be associated with American urban
sprawl; these suburbs are a different beast
altogether.
As defined by Robert Bruegmann, in his
book, Sprawl: A Compact History, sprawl is
“low-density, scattered, urban development
without systematic large-scale or regional
public land-use planning.” Bruegmann goes
on to argue that sprawl has been around
since the beginning of urban history – as
cities grow and prosperity increases, urban
areas have tended to spread outward at
decreasing densities and usually for the
wealthiest citizens at first. However, what
has many urban designers concerned
– as well as planners, governments,
environmentalists, and low-income families,
among others – is the pace at which sprawl

is happening and the complete dependence
on the automobile.

related orders (plus the $4 billion before
Pearl Harbor and the numerous billions to
follow). After WWII, the federal government
When the US entered WWII, all domestic
created the interstate highway system. With
passenger automobile production (aka
roads to drive and factories upon factories
“pleasure cars”) was forced to freeze. “The
to make cars, the automotive industry
auto industry had only one customer and
only one boss – the US government at war” exploded, and with it, came automobileoriented development. Built along highways,
(LIFE Magazine, 1942). In February 1942,
these communities no longer needed density
the industry received $10 billion in warand mixed use, “the use of the
automobile eliminated the need
for convenient proximity of the
1st generation suburbs
created streetcar and
elements of everyday life, and the
railroad communities
walkable compactness of the prewar suburb gave way to sprawl”
(Tachieva, 2010). These second
and third-generation suburbs
flourished across the country
from 1945-2000 and continue to
be developed in the West.
2nd generation suburbs
created car-dependent
sprawl along highways

Now that we know what helped
create the problem, what can be
done to fix it?

A Partial List of Solutions

3rd generation suburbs:
the exurbs that demand
long commutes

Graphics from “Sprawl Repair Manual” (Tachieva, 2010)

First, it is important to note that
sprawl repairs can happen at
different scales: the region, the
community, the block, and the
building scale. And across all
of these are the thoroughfares
and transit systems that might be
retrofitted with them.
Reinhabitation is the adaptive
reuse of existing structures
for more community-serving
purposes, often as “third places”
for social interaction (DunhamJones and Williamson, 2009).
This would include (1) identifying
dead spaces – or “ghost boxes” –
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like dying shopping malls, empty strip malls,
and failing or vacant big box stores and
repurposing them as more socially-engaged,
communal spaces. This may include:
libraries, churches, clinics, non-profit offices,
art studios or even affordable housing
(apartments). Many of these types of uses
often struggle to find adequate square
footage in ideal locations because they can’t
afford the prices. Reinhabiting ghost boxes
is win-win and can often be employed as a
temporary solution until the next category –
redevelopment – takes place.
Redevelopment is the replacement of
existing structures (or parking lots) with
more compact, walkable, connected spaces
that prioritize social engagement and deprioritize your car (Dunham-Jones and
Williamson, 2009). This is big idea sprawl
repair that involves major buy-in from local
government, developers and the public.
This would include: overhauling archaic

zoning ordinances to permit higher-density,
mixed-use development, especially near
transit stations; building and connecting
new transit stations; greyfield audits in
order to determine dead spaces (vacant lots,
ghost boxes); building codes that permit
redevelopment. Tucson’s “Downtown
Infill Incentive District” is an example of
redevelopment, offering developers and
business owners strategic incentives in order
to encourage construction and development
within a specified district downtown,
promoting building up and encouraging
density.
Regreening is the demolition of existing
structures and revitalization of land as
parks, community gardens, reconstructed
wetlands or other forms of green space
(Dunham-Jones and Williamson, 2009).
While much of urban sprawl repair research
focuses on how to densify and encourage
hub development, regreening offers a
solution for the places
where we’ve already built
yet may not be suitable
for densification. In these
areas – such as on smaller
parcels or in areas of
low or negative growth,
de-densification and
regreening may be more
successful than smart
growth strategies.

A solution for cutting up vacant big-box stores to create dense,
courtyard housing. Graphic by Roger K. Lewis (99% Invisible, 2016)
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Parking Lot Repair is a
specific subset of sprawl
repair that focuses solely
on the phased retrofit
of un- or under-used
parking lots (Talen, 2012).
In the context of self-

driving vehicles and the speculation that car
ownership is going to decline over the next
few decades, parking lot repair becomes a
more urgent concern. Landscape architects,
with an eye toward patches and corridors
and ecological needs, could be well-poised to
capitalize on these vacant urban spaces. In
her 2012 paper, “Sprawl retrofit: a strategic
approach to parking lot repair,” Emily Talen
writes about the growing urgency, especially
in the arid southwest:
“A recent parking study showed an excess of
over 14,000 spaces in Phoenix’s downtown core
alone (City of Phoenix, 2008). This creates
a self-destructing, spiraling assault on urban
quality. Many U.S. cities are in this position. The
downtowns of Buffalo, Albuquerque, Detroit,

and Houston all suffer from the problem that the
creation of more parking lots is destroying the very
reason parking was needed in the first place - a
viable downtown, good urbanism, and a desirable
destination.”

Conclusion
Urban populations are growing
exponentially. As demographics shift and
the needs and desires of urbanites don’t fit
the built environment that surrounds them,
landscape architects have an opportunity to
step in with a broad-scale design perspective
that distinguishes them from other
disciplines. Sprawl repair presents innovative
ideas for what reshaping these cities might
look like.
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Walkability and Landscape Design
What do you picture when you hear the term
“walkability”? Is it a streetscape? A park? A
downtown city block? A specific neighborhood in
a ‘walkable’ city? Or perhaps it’s just some silky
smooth concrete?
As urban populations rise and many cities
and towns begin to rethink automobilecentric cityscapes and neighborhoods,
walkability as a descriptor/design trend/
goal/measure has become a hot topic in the
urban design and landscape architecture
fields. The following review pulls from the
literature to find a working definition for
walkability and extract some of the elements
relevant to landscape architecture.

Definition
As a term, ‘walkability’ might bring to mind
an array of ideas and images. In the urban
design canon, it’s causing a bit of a stir
namely because of its nebulous definition.
For some, it’s a holistic catch-all for a
well-designed urban environment (Forsyth,
2015); for others, it may have more to do
with public health (Zuniga-Teran, 2016);
for transportation folks, it’s often about
alternatives to the automobile (Southworth,
2005); for designers, it might describe a
comfortable pedestrian street environment
and a defense for more trees. Like
‘sustainability’ or even ‘green infrastructure’,
walkability is a relatively modern phrase
whose definition varies according to field,
scale, and focus.
In her paper, “What is a walkable place?
The walkability debate in urban design”,
Ann Forsyth categorizes the various
definitions into several broad categories:
those that focus on conditions or means
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(like design elements) and those that focus
on outcomes (like resource conservation or
increased social environments). Outside of
those, a third category: a proxy for better
design. This review will focus on walkability
in terms of means and conditions. That
is, “the means for creating walkability”
(Forsyth, 2015). Drawing from several
definitions in the literature, walkability is
the degree to which the built environment
supports and encourages walking. This
includes safety, connection time and effort,
comfort, and the experience of the journey
between places.

The Elements of Walkability
At a design level, walkability can be
described as the interaction of the following
nine categories: (1) connectivity, (2) landuse diversity, (3) density, (4) traffic safety, (5)
surveillance, (6) parking, (7) experience, (8)
greenspace, and (9) community (ZunigaTeran, 2016).
Connectivity is how well a street and
pedestrian path network provides for
“multiple, direct, and short” routes between
destinations. For walkability, it is best to have
high levels of connectivity. This is achieved
through small block size, a grid network
with minimal or no barriers (like cul-de-sacs
or dead end roads), and open connections
rather than fences and gated communities
(Zuniga-Teran, 2016). This is easiest to
address when a city is being designed and
much harder to remedy. For many of the
postindustrial suburban sprawl towns of the
west, with barrier highways, disconnected
cul-de-sacs, and strip mall development
along busy roads, connectivity can be a
major challenge.

Land use diversity refers to the variety
and clustering of local-serving uses within
walking distance of one another. This
includes: shops, cafes, laundry, grocery
stores, schools, fitness centers, libraries
and parks (among others). Walkability
requires a “fine grained pattern of uses”
that allows for daily needs to be met on foot
(Southworth, 2005). Similar to connectivity,
it is a challenge to retrofit a solution to
this problem in cities with existing lowdensity and low-diversity patterns. It would
require major transformation and buy-in
at all levels. One strategy that cities such as
Phoenix are pursing, is connected islands of
walkability within overall sprawl.
Density refers to residential density and
the planning and design types that allow
for density of various degrees.
This includes design types such
as suburban developments,
enclosed communities, cluster
housing, traditional housing (pre1940s, small block grid, when
most people did not own a car)
, and high-density apartment
housing. The literature is mixed
with regard to walkability
rates in the various design
types and it also depends on
whether it’s about walking for
recreation/pleasure or walking
for transportation. In some
cases, walking rates are higher
in suburban communities within
the community (for pleasure), but
lower in terms of daily needs.
Conversely, walkability in terms
of ease is higher in traditional
developments (with small block
sizes) but factors like perceived

safety and comfort lower the actual rates of
walking (Zuniga-Teran, 2016).
Traffic safety is the infrastructure needed
to allow for pedestrian and bicycle safety
in the presence of vehicle traffic. “People
who are aware of safe places to walk are
much more likely to walk than people who
are not aware of such places” (Southworth,
2005). A recent trend in many cities is
the implementation of traffic calming
techniques designed to make streets more
pedestrian friendly by slowing down
traffic. These include: chicanes, speed
bumps, raised crosswalks, narrowed streets,
roundabouts, plantings, and other means.
Surveillance is the presence (and eyes) of
others along the journey. “It is a measure
of how well those on the street can be seen

A “walkable”, mixed-use community. Graphic from
“Sustainable Urbanism” (Farr, 2008)
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from the surrounding homes and
businesses” (Zuniga-Teran, 2017).
It is theorized that activity and the
awareness of being seen increase
the perceived safety from crime. In
this case, streetscapes and urban
design should encourage spaces
that allow for visibility, indoor/
outdoor activity, and lighting (eg.
balconies, porches, short setbacks,
cafes, big windows, etc).
Parking is perhaps the biggest
challenge for walkability, especially
in retrofit scenarios. In many
cases, when non-vehicle owning
city dwellers are asked why they
use public transportation or choose
not to own a vehicle, a common
response goes: “parking is a
nightmare and it’s too expensive”
(informal straw poll of NYC,
Chicago, and LA friends, 2019).
Parking and walkability are often at
odds in urban design; “if parking
Trinity Development (Tucson) with parking moved
is necessary, then locating parking
to the rear of the building, away from the street
behind buildings and away from
the street is thought to create
and public art; among others (Zunigaan area more interesting and walkable”
Teran, 2017). The better the pedestrian
(Zuniga-Teran, 2017). An example of this
experience, the higher the walkability.
can be seen in Tucson, AZ, with Rob Paulus
Greenspace is the availability of areas
Architects’ “Trinity” development at 4th
dominated by vegetation. Research suggests
Ave and University Blvd (constructed 2019that the presence of outdoor green spaces
2020).
correspond with higher rates of physical and
Experience is perhaps the most open-formental well-being (Wolf and Flora, 2010).
interpretation of the walkability factors. It
Walkability and greenspace interaction
is the pleasantness of the walking experience depends on size, proximity, and accessibility
and may include: streetscape proportions,
of greenspaces.
aesthetics like graffiti and trash, wayfinding,
Community refers to the social
thermal comfort (trees and shade), slope,
infrastructure. It is a measure of “spaces
presence of animals (wildlife, dogs), noise,
that facilitate social interaction and that
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encourage participation in community
affairs” (Zuniga-Teran, 2017). This might
include churches, plazas, community
centers, parks, libraries, and event spaces
(among others).

Conclusion
Ironically, these walkable communities
and urban cores look much like cities of
the past - designed before the automobile,
when walking was the primary mode

of transportation. This can be seen
in famously walkable cities like Rome,
Cuzco, Paris. Starting from scratch, these
walkability factors sound like an easy recipe.
The trick lies in pairing them with sprawl
repair. As US cities re-prioritize walking,
designers and planners are presented with
a significant challenge in figuring out what
this looks like within or in lieu of an urban
fabric that is all about the car, especially in
the arid west.
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City Wilderness: Big Nature in Urban Areas
Earlier literature reviews focused on urban
design strategies related to walkability and
sprawl repair – driven by a desire to find
direction for fostering urban environments
that prioritize pedestrians, density, and the
consumption of less land. In reviewing
the literature for these topics, each of
them suggested the need for accessible
open space and opportunities for nature
in urban environments. If arid cities like
Tucson and Juárez are going to undergo
major transformations over the coming
years – moving toward density and mixeduse – where will the opportunities for open
space arise and what form will they take?
Is there an opportunity to rethink the usual
neighborhood park designs and go big
with nature, injecting large-scale parks and
a wilder kind of green space into urban
environments? Can urban nature reserves
replace greyfields?
The following review pulls from the
literature to explore the idea of city
wilderness – minimally programmed,
habitat-oriented, large scale parks in urban
environments. “Where man is a visitor who
does not remain…” (1964 Wilderness Act)

Why City Wilderness?
There are two primary reasons I would like
to explore the idea of blurring the edges
between the wild and the developed:
(1) Relevance: We are projected to reach
9 billion people by the year 2035 and most
of that growth will occur in cities (Gaia,
2013). The majority of people that live
in cities (especially poor and minorities)
do not have access to national parks,
forests, and undeveloped public land;
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much less designated wilderness areas.
At this rate, how will traditional public
lands conservation survive? If a relatively
select few have the opportunity to ever see
Wilderness, National Parks and Wildlife
Refuges, who will fight for their continued
protection? In their 2016 “Urban Agenda”,
the National Park Service recognizes this
problem and lists “outreach” and “access
to nature” as high priorities in their goal to
“being relevant to all Americans.” People
need to know nature in order to care about
it.
(2) Balance: The current paradigm of
separation – city here, nature here – creates
an impression of nature as a place we visit,
a place that is separate from our activities
and our day-to-day worries. In his essay
titled “The Trouble with Wilderness,”
conservation historian (and board member
for The Wilderness Society), Bill Cronon,
reflects on how this separation can be
problematic:
“The most troubling cultural baggage that
accompanies the celebration of wilderness has less
to do with remote rain forests and peoples than with
the ways we think about ourselves—we American
environmentalists who quite rightly worry about the
future of the earth and the threats we pose to the
natural world. Idealizing a distant wilderness too
often means not idealizing the environment in which
we actually live, the landscape that for better or
worse we call home.”
Perhaps by working to bring wild systems
more directly into our urban environments,
there is an opportunity to make more
apparent our connection to the land and
how we use its resources.

Moreover, as Kate Orff argues in “Toward
an Urban Ecology,” bringing living systems
back into the urban fray can help solve
wicked problems, from sea-level rise to
stormwater management, urban heat
island to sewage issues. Perhaps there are
opportunities to un-engineer and un-build
some of the problems we’ve created in order
to let natural systems back into our cities.
I realize this is a paradox… By and large,
cities were developed specifically “to protect
and separate [us] from the natural world,
allowing selected bits in and banishing
others” (Gaia, 2013). We design our places
to minimize how much nature can hurt us
or slow us down.

Current Models
So what does it look like to let it back in..?
Below are some of the ideas designers and
planners are exploring with regard to a
wilder form of urban nature.
Biophilic Design
Biophilic design is based on the principle
that cities are an embedded part of nature
rather than separate from it. “This requires

infusing all levels of urban design—from
buildings to neighborhoods to entire
cities—with scientific information about the
natural environments at hand, as well as a
sense of how people can and would want
to interact with nature” (Beatley, 2016).
The Biophilic Cities Project is a nonprofit
that conducts research and partners with
cities to incorporate biodiversity into their
planning and development, including
biophilic zoning codes and design policies.
One small but wonderful example of
biophilic thinking: the Ministry of National
Development , in Singapore, wants the city
to be known as a “City in a Garden” rather
than the “Garden City”. With that, the city
has taken on ambitious development and
planning projects (green roof policies, city
trail systems) that help blur the line between
what’s natural and what’s urban (Beatley,
2016). This has also been referred to as “city
in nature” rather than “nature in the city”.
Metro Parks
Inspired and often designed by Frederick
Law Olmstead and Calvin Vaux, many
regions throughout the country contain
large-scale, and often connected,
public metro parks that go well
beyond the community park scale
and include undeveloped forests,
lakes, and hiking trails. While
these spaces provide big nature
close to cities, they are often just
outside urban areas and in many
places, they are still home to very
programmed forms of recreation.

Kensington Metro Park, Michigan. Over 9 miles of
mixed-use paths and 7 miles of hiking trails

Urban Wildlife Refuges
A growing option for many cities
is the construction of wildlife
refuges within urban areas. Often
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Valle de Oro Wildlife Refuge - a former dairy farm turned USFWS park in Albuquerque, NM

taking form as remediated landfills or repurposed farm land, these nature reserves
often include trails, interpretive materials,
and education components for schools and
organized visits. However, these refuges are
often very controlled developments with
on-site staff and limited access (hours of
operation, gate closures).
Urban Watercourses
One growing form of large-scale natural
areas in urban environments is the
protection and greening of large setbacks
along urban waterways, such as streams,
washes, and canal systems. This method
takes advantage of existing land protections
and right-of-ways. It protects major wildlife
corridors, and as waterways tend to
meander through different parts of cities,
it provides accessible options for many
residents. However, (1) watercourses are not
always available for large-scale nature, and
(2) this type of prioritization emphasizes
riparian habitat but does not address other
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habitat types that may have been lost to the
development of urban areas.
Constructed Wetlands
Similar to urban water courses, constructed
wetlands have become popular options as
multifunctional green space. In Tucson,
projects like the Kino Environmental
Restoration Project (KERP) and
Sweetwater Wetlands help with stormwater
management and wastewater treatment
(respectively). In other cities, they have been
used to help with treating agricultural runoff
to prevent stream contamination.
There are three basic types of constructed
wetlands for water treatment: (1) free
water surface wetlands; (2) subsurface flow
wetlands; and (3) hybrid wetlands that use
a combination of both treatments, often
in multiple stages (Austin and Yu, 2016).
In many cases, these wetlands are on the
outskirts of cities and simultaneously
provide wildlife habitat and recreation.

In addition to treatment wetlands, there are
riparian habitat wetlands - such as KERP,
in Tucson and Rio Bosque Wetlands in El
Paso, Texas. These projects improve water
quality and help with water management.
At the same time, however, they serve a
dual purpose of habitat establishment
and human recreation. With respect to
urban biological diversity, “perhaps, most
important is the role the constructed
riparian wetland can play as a corridor that
connects more expansive and more natural

habitat within and beyond the city” (Austin
and Yu, 2016).

Conclusion
There are significant ecosystem services
(human benefits) that can be gained by
returning large, functioning, natural systems
to urban environments. A number of
models are available to draw from. Perhaps
the best solution is a combination of ideas
relative to what fits the context of targeted
redevelopment areas.
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CaseReviews
Reviews
Case
These are the spaces that most influenced the design of the Humedal Espejo park. Two
general themes guided the search for precedent studies: (1) parks in Mexico and the
Southwest that diverse populations use and love; and (2) big, bold, wilder nature in urban
environments. Most of these parks are similar in scale and function. Some, however,
lean more toward habitat-focus, others lean more toward people-focus. The goal was to
understand what works and what doesn’t, and why.
For each of the following reviews, there is a Design Implications section that highlights
key takeaways that helped shape the design of the Juárez wetland park.
Rio Bosque Wetlands - El Paso, Texas
Kino Environmental Restoration Project - Tucson, Arizona
Parque Central Juárez - Ciudad Juárez, Chihuahua, Mexico
Rio Grande Nature Center - Albuquerque, New Mexico
Sweetwater Wetlands - Tucson, Arizona
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Rio Bosque Wetlands Park
Location: El Paso, Texas
Designer: Ducks Unlimited (1970s);
Michael Williams, RLA (1990s)
Size: 372 acres
Features: Two wetland cells, walking
trails, visitor center with restrooms, water
control gates, Biological Management Plan,
interpretive materials
Summary: Rio Bosque Wetlands Park
has a complicated history, telling of the
contested politics around water and land
in the Chihuahuan Desert and especially
along the US-Mexico border. The parcel
has had many owners: the US International
Boundary Waters Commission (USIBWC),

General Services Administration, Bureau of
Outdoor Recreation, and finally, in 1973,
the City of El Paso. Since its transfer to the
City, the plan was to develop the parcel as a
park. Over the years, the plan changed from
that of a more developed active recreation
site to that of a natural area and wildlife
refuge.
Part of this change came from a mandate
from the American Canal Extension (ACE)
of the late 1990s, when 12 miles of new
concrete-lined canal was built parallel to
Rio Grande from downtown El Paso to the
Jonathan Rogers Water Treatment Plant to
the south. The goal of this was to “capture
water that formerly seeped from the bed

A volunteer group removes invasive salt cedars along the park’s main water channel
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of the Rio Grande as it flowed through
El Paso” (Rio Bosque Management Plan,
2002). Essentially, to ensure that any water
available for irrigation or treatment was
captured rather than lost to seepage. Today,
the entire flow of the river is now diverted
into the canal during much of the year.
As a federal project, the canal extension
was subject to the Fish and Wildlife

Trail map for Rio Bosque Wetland Park

Coordination Act, a 1934 law to protect
fish and wildlife when federal projects will
result in the control or modification of a
natural stream or body of water. As such,
it triggers the involvement of the US Fish
and Wildlife Service (USFWS) to evaluate
project impacts. The USFWS evaluated the
canal project and concluded it would affect
164 acres of upland habitat and 12 acres
of herbaceous wetland. It recommended
creating 30 acres of wetland habitat to offset

the impacts and suggested Rio Bosque as
the preferred site. After several years of
coordinating management, construction,
water supply, and various design iterations,
the USIBWC began construction in 1997
(Management Plan, 2002).
Today, Rio Bosque is a 372-acre City of
El Paso park managed by the University
of Texas at El Paso (UTEP) through their
Center for Environmental
Resource Management.
Ducks Unlimited handled the
design, which includes several
key features: a rebuilt, twomile river channel that once
meandered through the park,
two wetland cells, clearing large
areas of exotic tree saltcedar
in order to allow for native
plant associations historically
found in the river valley, and
hiking trails throughout the
site. The park is surrounded
by drains and canals on three
sides, with the border wall
and Rio Grande to the west.
UTEP completed a Biological
Management Plan in 2002,
which provides the framework
for ecological restoration efforts,
in order to “recreate the mosaic of habitats
characteristic of the Rio Grande and its
floodplain in pre-settlement days.” Over the
course of 23 years, wetland and riparian
habitats continue to develop, with healthy
stands of cottonwoods and willows, as well
as over 170 species of birds identified in the
park.
What Rio Bosque does really well is create
natural habitat. It feels like wild nature and
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when you’re in the interior of it, you feel
like you’ve really left the city of El Paso.
Over the course of its 23 years, they have
established groves of cottonwoods and
willows, created wetland cells with tall reeds,
and have an active slew of visitors.
What it doesn’t do as well, however, is
connect with urban residents in a significant
way. The park is on the fringes of the city,
and wayfinding in order to get there isn’t
obvious. It’s primary user groups include
birders, mountain bikers, horseback riders,
and researchers from the University of
Texas at El Paso. As such, not a lot of
people in El Paso know that it exists.

southeast end of the park with a gravel
parking lot and unpaved paths. The visitor
center feels somewhat separate from the rest
of the park. Without accessible paths and
shade protection, the park limits visitation
by diverse user groups (elderly, children,
large families).
The interpretive materials for the park are
extensive. With help from a USDA Urban
Forestry Grant and the Texas Forest Service,
the Rio Bosque Educational Brochure Series
provide accessible information about flora
and fauna, the history of the park, and goals
for ecosystem establishment.

It’s programming includes mostly dirt
loop trails with a small visitor center to the

View of Rio Bosque wetland cell as seen in the winter
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Rio Bosque 1998

Rio Bosque 2017

Design Implications:
• It’s all about water quantity and seasonal availability when it comes to wetlands in the
Chihuahuan Desert. Everyone wants the limited amounts of water nearby; having a
secure source is pivotal.

Birds of Prey

• Rio Bosque uses 10mil gallons per day in the winter; 4.5mil gallons per day May
through September. The manager expressed that
they could use more.

Great Egret

• Prior to a 2015 agreement, they were supplementing
summer water with two windmill-powered pumps.
A cool concept; not that much water.

One other permanent Rio Bosque resident is the
fascinating Harris’s Hawk. Surprisingly social, these
hawks often hunt in cooperative groups. In some parts
of their range, they also nest cooperatively, with one or
more non-breeding individuals helping the nesting pair.
They have an extended breeding season: At Rio Bosque,
Harris’s Hawks have been observed nesting as early as
March and as late as November.

• Staff at a local restaurant less than a quarter-mile
away had never heard of the park. Is it successful if
Waterbirds
a 20-year old park is unknown
to nearby neighbors?
The addition of water changed both the Rio Bosque

Winter is the peak season at Rio Bosque for birds of
prey. Northern Harriers and Red-tailed Hawks are
most common, but you can also find Sharp-shinned
Hawks, Cooper’s Hawks, American Kestrels and the
occasional Merlin or Peregrine Falcon. One of the
biggest surprises since creation of the wetland cells in
1997 has been the occasional appearance of an overwintering Bald Eagle. In summer, look for Mississippi
Kites and Swainson’s Hawks gliding and soaring
overhead. Look for Burrowing Owls near their burrows
on the large earthen mounds scattered through the park.

Cinnamon Teal

landscape and the abundance and variety of birds that

use it.are
In the birds
18 years before
the wetland project
was
• It feels like habitat. There
everywhere,
the
built in 1997, 107 bird species were observed at the
park. Some 21 were waterbirds, most just seen flying
trails are obscured by trees
and shrubs, the size of
overhead. Now, 205 bird species have been observed,
71 of them waterbirds! And those waterbirds aren’t
the site is enough to allow
one
to feel
just flying overhead.
They removed
use the park in bigfrom
numbers
when water is present.
the city.
By design, the park’s wetland cells are very shallow.
The vast majority of ducks using the park in winter
are dabbling ducks: Gadwall, American Wigeon,
Mallard, Cinnamon Teal, Northern Shoveler,
Northern Pintail and Green-winged Teal. In some
years, 4,000 to 5,000 ducks may be present. If water
is present in summer, “Mexican” Mallard and
Cinnamon Teal will nest.

• Users include school groups, birders, hikers,
occasional mountain bikers.

Mississippi Kite

Black-necked
Stilt
Shallow water in the wetland cells is also highly
From “Birds,” in the Rio Bosque
attractive to long-legged wading birds. Great Blue
Herons,
Great Egrets,
Snowy Egrets
and BlackEducational
Brochure
Series
crowned Night-Herons can be
present any time of year.
Hundreds of White-faced Ibis
can appear on migration. If
water is present in summer, look
for Green Herons along the
main water channel.

• One manager plus a Friends of the Rio Bosque group
handle maintenance and programming with the help of volunteer groups.

• In discussing a feasibility study being done by the Army Corps of Engineers, John
Sproul said that the proposed viewing platforms need to be blinds, “because some of
the birds spook easily.” This made me reconsider the deep weave of people and habitat
I was envisioning for Juarez. There can be transition spaces but there should also be
Timing is everything.
If the park’shabitat.
wetlands have a
sizeable reserves of relatively
undisturbed
Northern Pintail

Gambelʼs
Quail

Crissal Thrasher

good mix of very shallow water and exposed mudflats
when shorebirds are migrating through, they will stop
in good numbers. In winter, when water is more
reliably present, look for Greater Yellowlegs, Least
Sandpiper, Long-billed Dowitcher and Wilson’s
Snipe. If water is present in summer, both Blacknecked Stilt and American Avocet will nest.

White-faced Ibis
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Kino Environmental Restoration Project (KERP)
Location: Tucson, Arizona
Designer: US Army Corps of Engineers
Size: 125 acres
Date: 2001
Cost: $12 million
Features: Constructed stream courses, five
vegetation-lined ponds (including a 6-acre,
50’ deep cement-lined water harvesting
basin), elaborate stormwater recirculation
system, 2.2 mile recreational path, lower
maintenance trails, play fields, restrooms
Summary: The Kino Environmental
Restoration Project (KERP) tackles three

goals: wildlife habitat, flood control, and
water harvesting. The project was born
from a mid-1990s agreement between the
US Army Corps of Engineers and Pima
County to reconstruct the existing 90-acre
Ajo Detention Basin in order to harvest
stormwater and develop native habitat.
Prior to reconstruction, the site was a
traditional flood-control basin, built to
detain stormwater during heavy rainfall
events before releasing it again once peak
flows had died down. Now, the 125 acre site
captures stormwater from an 18-squaremile watershed as it flows from eastern
Tucson toward the Santa Cruz. A series of

Birdseye view of KERP showing transition from wetland areas to sports fields
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five ponds, constructed stream courses, and
flood control structures harvest stormwater
that sustains open water habitat, riparian
and upland plant communities. Additionally,
excess stormwater is used to irrigate turf,
landscape areas, and medians at the

adjacent Kino Sports fields. In a typical
year, KERP harvests 250 to 400 acre-feet of
rainfall, enough water to irrigate the athletic
fields for six months – from late summer to
spring (KERP Report, 2019).

Interior wetland view during monsoon season

Design Implications:
• KERP is the essence of multifunctional green space.
It successfully delivers on its three goals: habitat, water
harvesting, and flood control with somewhat of an added
bonus - accessible neighborhood recreation. It feels like the
beautiful brain child of engineers and ecologists.
• KERP is embedded within recreational facilities and urban
infrastructure, including the airport nearby and the University
Medical Center South. This makes its wetland habitat stand
in stark contrast and provides a welcome break from the
concrete.
• The five environments are easy to understand, easy-ish to
manage: Open water; Wetlands; Riparian; Mesquite bosque;
Arizona uplands
• Maintenance trails within the basin are not open to public
access; however, they are heavily utilized by runners and dog
walkers. They have a rugged appeal.
• Mosquito populations have occasionally become excessive.
Strategic design solutions have been lined channels and water
recirculation strategies to vary elevations. Bullrush trimming
and removal was also needed.
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Parque Central Juárez
Location: Ciudad Juárez, Chihuahua, MX
Size: 122 acres/50 hectares
Features: Artificial lake, sports fields,
swimming pool, running and biking trails,
multi-use areas, library, connection to a
museum, restaurant, vendor area, ample
parking
Summary: Parque Central Hermanos
Escobar is one of Juarez’s two principal
parks. The other is El Chamizal. As
a central park, it regularly hosts Citysponsored events, such as the annual
Christmas festival, Valentine’s Day markets,
and kids and family celebrations. It contains
a public library near its center and sits
directly adjacent one of Juarez’s largest
science museums, La Rodadora. The park is

divided in two by a large interstate, Avenida
Tecnológico. The western half is defined by
more leisurely recreation with a duck pond,
large open-space areas, and ample walking
trails. The eastern half contains sports fields,
a swimming pool with slides, and a running
track. Both halves are surrounded by a loop
trail and there is a pedestrian bridge that
links the two across the busy street.
The park charges a small fee for entrance
and is mostly fenced on all sides, with
several designated entries. With regular
events and very busy weekends, the park
demonstrates a high demand for accessible
outdoor space and the success of Citysponsored programming in a dense, urban
environment. It is a park designed for

Aerial view of Parque Centrál with its formal layout and divided design
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families, with amenities like paddle boat
rentals, a large fountain, and ample shaded
seating areas.
Its central location, with nearby access to
a museum, a public library, a recreational
swimming pool, and sports fields creates a
destination park with high activity.

It is a very formally designed park, with
manicured edges, a gridded system of trees,
and traditional separation between leisure
recreation areas and high-activity event
spaces.

Large duck pond with fountain and paddle boats for rent

Formal paths with gridded trees

Design Implications:
• Research through Juárez newspaper articles suggests that City-sponsored events at the
park - for Mothers Day, Christmas, Valentine’s Day, Easter, among others - are frequent
and incredibly popular. In order to garner buy-in from the City, it’s possible that future
parks need to accommodate large-scale events for the public.
• Future plans mention the implementation of “bio-zanjas,” or bioswales. They are
proposing a big one for the park to help with stormwater management. Preliminary
renderings demonstrate an openness to less formal, more naturalistic changes to the
park.
• The park supports a lot of activity. Vendors, a mini zoo, a swimming pool, and an
artificial lake are key attractors for visitors.
• Security is a factor. There is a parking lot with a toll-booth entry, security stationed
within the park, and a small entrance fee. Entry points for the park are limited and
controlled.
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Rio Grande Nature Center &
Paseo del Bosque Trail
Location: Albuquerque, New Mexico
Designer: Antoine Predock (Nature
Center); City of Albuquerque (Trail)
Size: 170 acres (Nature Center Park); 16
miles of paved multi-use trails (Paseo del
Bosque)
Features: Nature Center: 8,000 square foot
visitor center; multiple constructed wetland
cells and viewing blinds; outdoor classroom;
interpretive signage; connection to Bosque
Trail
Bosque Trail: connections throughout the
City; upper paved trail and lower dirt trails
along the Rio Grande; direct connection
to zoo, botanical gardens and bugarium;

protective underpasses and dedicated
parking at major crossings
Summary: The Rio Grande Nature
Center and Paseo del Bosque trail are
profiled together here because they go
hand-in-hand. The Nature Center is 38
acres of constructed wetland space within
the larger, 270-acre Rio Grande State
Park: protected land directly adjacent
the Rio Grande river right in the heart
of Albuquerque. The Nature Center is
accessible by car, but equally popular, it was
designed with seamless connection to the
Paseo del Bosque trail. Entryways provide
clear wayfinding from the multi-use path
and shepherd visitors along a shaded trail to

Visitor center overlooking the constructed wetland, river trail in the distance
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the visitor center and wetland. Once in the
park, everything - including the building - is
oriented to the wetland. In the architect’s
words:
“The nature center acts as an unobtrusive ‘blind’
affording visitors discrete panoramic views of the
wildfowl areas.”
The Bosque Trail has become a premiere
circulatory artery for the City of
Albuquerque. It’s convenient connections
to City destinations, protection from traffic,

centralized location, and river views have
made it popular among both commuters
and visitors, including families. It’s upper
and lower trail design allows users to
dip their toes (if you will) in the wilder,
unpaved trail near the river while keeping
close to the perceived safety of the paved
upper trail. This affords families a visit to
unprogrammed nature in the city without
the hassle and commitment required of
hiking and camping.

Tingley Beach with fishing, accessible paths, and paddle boats

River trail with cottonwoods

Design Implications:
• The architecture of the Nature Center is second to (or designed in response) to the
wetlands it was created to showcase
• Creating multiple connections for people to easily visit the park is key to its success
• The Bosque Trail’s dual paved and unpaved nature trails allow for two experiences, a
safe walking trail for commuters and a lower river trail that is pretty wild in character.
• Along the route, are places like Tingley Beach, with parking, fishing ponds, and
restrooms. The space works as a jump off point for families - including grandparents
and kids - to access the nature trail by the river.
• Geese cross the road, fish jump, and turtles roam, right in the heart of the city.
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Sweetwater Wetlands
Location: Tucson, Arizona
Designer: City of Tucson
Size: 62 acres
Features: 40 acres holding 11 recharge
basins; 22 additional acres of wetlands; 2.5
miles of accessible pathways; connection to
the Pima County Loop Trail (multi-use loop
that circles the City); drinking fountains;
parking
Summary: Sweetwater Wetlands, like the
Kino Environmental Restoration Project, is
an example of multifunctional green space.
The wetlands were originally constructed
by the City of Tucson to treat backwash
water from a wastewater treatment facility
that has since been shut down (the Roger
Road Wastewater Treatment Plant). Now,
the park is irrigated through the City’s
reclaimed water system and mostly functions

as riparian habitat and outdoor classroom.
There are recharge basins, however,
the wetland cells are no longer used for
backwash treatment.
As habitat space, the park is a birding hot
spot and even has a “Sweetwater Wetlands
Wildlife Field Guide,” developed with the
help of the Tucson Audubon Society. The
guide is an ebook with information about
regular wildlife visitors to the park.
As outdoor classroom, the park’s 2.5 miles
of paved and compacted trails are lined
with signage that explain riparian habitats
and the function of constructed wetlands for
wastewater treatment. However, the parks
location on the outskirts of the city make
it somewhat difficult to find. It’s single-use
recreation function likely limits the number
of families that visit.

Birdseye view showing the distinction between recharge basins and wetland cells
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Trails with interpretive signage

Visitors can get up close to treatment ponds

Design Implications:
• Once you’re in the middle of the park, along the path with wetlands on three sides, it
really feels like you’ve left the city and found a hidden gem of riparian habitat. It’s lush.
• While no longer as relevant, the interpretive signage explaining the functions of both
natural and constructed wetlands are very clear and visually appealing.
• The park is isolated. Its original function was to treat backwash water and it feels that
way. Recreation feels like an afterthought due to its tucked away location and industrial
surroundings.
• There are ample opportunities to get up-close and personal with water, plants,
and wildlife. The meandering pathways and regular lookouts allow for an intimate
experience.
• Partnerships with Tucson Audubon Society have led to creative educational materials
and higher-profile exposure for the park.
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A big thank you to Escalatina (escalatina.com) for many of the people cutouts used in the
Focus Area perspective graphics. Escalatina is a crowd-sourced group of designers that have
made Creative Commons-licensed cutouts of Latinos available for easy download.
In their words: Escalalatina es la gente para la que diseñamos.
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What Is a Bosque?: https://www.utep.edu/cerm/rio-bosque/Pamphlets/What%20
is%20a%20Bosque.pdf

11

Screen capture from Altozano promotional video on Youtube: “Altozano El Nuevo
Juárez, Cd. Juárez, 2019”
Available at: https://www.youtube.com/watch?v=QKjb5mvyD_M

21

Sweetwater: https://www.gannett-cdn.com/-mm-/71ba7376d514c3202456ef2
83993c6f808eba9fa/c=0-79-1599-982/local/-/media/2016/11/17/Phoenix/
Phoenix/636149798822842771-lake.JPG?width=1600&height=800&fit=crop
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Tingley Beach: https://upload.wikimedia.org/wikipedia/commons/9/9e/
Tingley_Beach_Albuquerque_NM.jpg

60

Wetland: https://riogrande-media.s3.amazonaws.com/
photos/2014/09/_16A4311_WEB.jpg

61

Trail Map: https://research.utep.edu/Portals/72/Rio%20Bosque/Images/TrailMap-15-11-05.gif

63

Before: https://www.utep.edu/cerm/rio-bosque/Pictures/main-channel-1998-02a.
JPG
After: https://www.utep.edu/cerm/rio-bosque/Pictures/MainChannel.jpg
Birds Graphic: https://www.utep.edu/cerm/rio-bosque/Pamphlets/Birds.pdf
73

Page

Citation

64

Birdseye: https://www.flickr.com/photos/desertlcc/41759288304/in/
album-72157667584231427/

65

Wetland: https://www.flickr.com/photos/desertlcc/42140471910/in/
album-72157667584231427/
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Aerial: Extracted via Google Earth Pro, Map data: Google, Maxar Technologies,
2020.
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Fountain: https://statics-directoriodehote.netdna-ssl.com/files/atractivos/1493/
A1_1493.jpg
Plaza: https://static1-directoriodehote.netdna-ssl.com/files/atractivos/1493/
A4_1493.jpg
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Visitor Center: http://www.predock.com/RGNC/IMG0009.jpg

69

Tingley Beach: https://upload.wikimedia.org/wikipedia/commons/9/9e/
Tingley_Beach_Albuquerque_NM.jpg
Bosque Trail: https://pbs.twimg.com/media/DMxhvMFUIAA_
JV4?format=jpg&name=large
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Wetlands: https://www.tucsonaz.gov/files/water/img/IMG_0691.JPG
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