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Urban Sustainability Best Practices/Case Studies

Taught by: Dr. Nalini Chhetri

* Nalini Chhetri holds a dual appointment with the Julie Ann
Wrigley Global Institute of Sustainability and the School of
Sustainability.

* She s a Climate Change Science Manager with the Institute
and a lecturer with the School.

e She holds a doctorate in education policy studies and a
Master of Science degree in cyto-genetics. Prior to entering
academics, Dr. Chhetri's professional career, for over a
decade, was primarily in sustainable development working
for international nongovernmental organizations in Nepal,
India and Thailand.

* Dr. Chhetri's academic and research interests center around
climate change, science policy, sustainable development,
technology and development in developing nations,
participatory research, education, civil society, demography,
and alternate knowledge systems.
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MUTUAL BENEFITS

Students
= Experience with real world issues and challenges.

* Practice with professional methods & tools (e.g. SOWs, analysis
software, project management, etc.)

= Opportunities to build networks and “get in the door”
= Resume building

U Cities/Partners
= Access to ASU research resources
e Along with “"smart” search engines (i.e. students)
" Fresh “eyes” and unbound "minds”
= Opportunities to learn from and connect with other Cities/Partners
= Opportunities to find and recruit future employees
= Saving time & resources



CHALLENGES

* Busy schedules & time conflicts
- Short one semester time frame (4" months)

- Communication difficulties
* Unclear expectations
- Information access
- “Bottlenecks”

* Knowledge “gaps”

* Politics
* Within organizations
- Between organizations



CONSTRUCTED
WETLANDS FOR BRINE
WATER MANAGEMENT

A CASE STUDY OF BULLARD
REGULATING WETLAND
(GOODYEAR, AZ)

INTRODUCTION

With a projected increase in population of 115,300
total residents by 2020 and 167,700 residents by 2030 (City of
Goodyear, 2014), the city of Goodyear will need to meet the
demands of potable water for its growing community. Given
that the city currently depends solely on groundwater to meet
this demand and will remain heavily reliant, future pressures of
limited supply will require innovative and effective means of
treating and reusing this supply throughout the city. In light of
these challenges, the City of Goodyear has embarked upon an
experimental wetland system as a potential means to treat brine
concentrated wastewater to be discharged into surface waters.
This brine wastewater is a byproduct of treating brackish
groundwater for potable water purposes for Goodyear residents
through the process of reverse osmosis (RO). Given the
challenges for alternate means of treatment such as thermal
driven evaporation processes or deep well injection, constructed
wetlands presents an innovative, effective method for not only
treating such brine wastewater, but providing a myriad of
economic and social additional benefits as well.

This case study was developed as an initial report to
inform the "scaling up" of the Bullard Wetland pilot project
into a fully implemented wetland system. We present here an
overview of the social, ecological, and economic components of
such a system. In addition to presenting such analyses to inform
full scale implementation, we have also developed an nitial list
of "social" indicators and sustainability targets to help the city
assess the current state and track the future progress of its green
systems and infrastructure as well as provide an overview of how
such a full scale implementation can impact these systems.
Finally, using these imitial analyses, we present an initial
recommendation of next steps to facilitate full scale wetland
implementation in the future.

With a projected population of 167,700 residents by
2030 (City of Goodyear, 2014), Goodyear will need to
meet the demands of potable water for its growing
community. Given that the aty currently depends solely
on groundwater to meet this demand and will remain
heavily reliant, future pressures of limited supply will

require innovative treatment and reuse of this supply.
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Table I. Economic comparison of brine management alternatives.

ECONOMIC ANALYSIS

The US Bureau of Reclamation (USBR), carried out
detailed cost analysis comparisons of six brine management
options that could be implemented in the Valley of the Sun. The
result of these comparisons showed that wetlands would be the
most economical choice for handling large amounts of brine, as
wetlands had the lowest annualized cost estimate among the
options for managing 10 million gallons per day (MGD) of
brine.

But when considering lower quantitics of brine, the
economic case for wetlands becomes less clear. A cost estimate by
the Bullard wetland pilot project for a wetland to treat 0.5 MGD
of brine calculated the capital cost to be $6.35 million.
Comparing this with evaporation ponds (EPs), which according
to a USBR estimate has a cost range of $1.4-$6.5 for managing
0.5 MGD of brine, the wetland capital cost would likely be
higher. However, a wetland would require significantly less land
area than EPs. Therefore, depending on land costs, wetlands
could still be cheaper than EPs even with higher capital costs.

On the other hand, there are several common risk
factors for wetland systems that could create additional secondary
costs. These common risk factors include: I) vegetation

g 2) mar of mvasive and disruptive species,
and 3) liabilities from impacting protected species. Additionally,
there is a risk factor particular to the proposed design for the
Goodyear wetland, which is the frequency of wetland media
replacement. If the media ends up requiring frequent
replacement, or if any of the other risk factors manifest, then the
cost of wetland operations could rise significantly. However,

these risk factors can be successfully managed or completely

avoided with proper wetland design and planning,

City of Goodyear Water Services Department | 190 N. Litchfield Road, Goodyear AZ 85338 | phone 623.932.3910

Utban forest
Parks and green open space
Native natural environment

Walking and biking trails

Table 2. Goals and indicators for sustainable green systems

SOCIAL ANALYSIS

Quantifying the social benefits for an ecological asset
such as a wetland can be challenging. However, indicators,
targets, and cucrent data can provide assessment of the cucrent
state of green systems in Goodyear. The assessments of Goodyear
against these indicators and targets can also be used to provide
context in which the construction of a full scale wetland could
help to meet or exceed these thresholds in the future.

For Goodyear, the percentage of parks and green open
space currently exceeds the identified sustainability threshold.
However, with the projected population growth of the city of
167,700 residents by 2030, these percentages are predicted to
drop to an unsustainable threshold. In order to provide equitable
access to parks and open spaces for their residents in the future,
Goodyear must look to increase these public spaces to match this
population growth. The addition of a wetland would provide
augmented public space as an approach to meeting green spaces
and walking/biking trails targets.

A flourishing urban forest is critical for the social,
economic, and environmental health of a city. Goodyear does not
meet the identified sustainable threshold for tree coverage, sitting
at a 1.4% for the entire city, Without tree coverage, shade is
minimal throughout Goodyear, creating areas of high surface
temperatures. The construction of such a wetland in the city
could contribute to a growing tree canopy and shade for the city.

Goodyear has recognized the threat of water scarcity
throughout the city. Current levels of water use by Goodyear
residents sit far above sustainable thresholds, however they meet
the AZ Department of Water Resources efficiency targets. In
addition, by the year 2085, the city will experience a large
shortfall for groundwater and will need to treat and re-use large
amounts of this water. The scaling up of the wetland project
would produce a feasible option for treating and re-using this
water for irrigation and landscaping purposes, reducing the
overall demand for pumping groundwater to meet growing
demand.

Finally, the Goodyear wetland can open up access to
recreational activities such as bird watching, hiking, and fishing,
A wetland for Goodyear that incorporates planned design for
biological richness can contribute can contribute to an overall
distinct and unique sense of place, making Goodyear one of the

ECOLOGICAL ANALYSIS

Based on several years of measuring the water quality
outcomes of different wetland test bins to identify what
combinations of wetland media and vegetation would best achieve
brine treatment targets, the Bullard project has identified a wetland
media combination that could successfully achieve required water
quality standards, removing such harmful contaminants as arsenic,
chromium, selenium and nitrates, However, due to negligible salt
removal and high evaporation rates, it was also determined that a
wetland system would not reduce brine Total Dissolved Solid
(TDS) levels, which means that wetland outflow would have to be
blended with lower TDS level water (most likely reclaimed
wastewater from the 157* Ave Water Reclamation Facility) in a
“mixing” pond or surface water wetland before it can be safely
discharged into the Gila River.

Wetland establishment and the resultant outflow discharge
into the Gila River is very likely to increase vegetative abundance
and diversity of the immediate vicinity and attract a certain degree
of increased wildlife habitation, although the degree of habitation
increase will likely be affected by final wetland design. Therefore, if
a wetland treatment system is established, careful ecological risk
assessment and precautionary planning will need to be undertaken
in order to ensure no wildlife is exposed to the accumulated toxins
from brine treatment, otherwise incidences of wildlife poisoning
might occur and result in serious legal and regulatory consequences
for the City of Goodyear.

RECOMMENDATIONS FOR GOODYEAR

Given the ecological success of the pilot project, a full
scale wetland would provide the city an effective means of treating
inereasing volumes of brine wastewater due to projected increases in
water demand. The city may experience additional costs associated
with a full-scale wetland implementation, but further scenario-based
economic and ecological evaluations for the city would provide a
pathway to anticipate and develop coping strategies for such
barriers. Siting a full scale wetland in order to capitalize on existing
infrastructure and foster a connected green system can also benefit
Goodyear. For example, implementing the project in locality to the
Estrella Mountain Park would not only expand the recreational
opportunities for the area, but would attract a large amount of
visitors and provide additional areas for educational and family-
oriented programs. Moving forward, it is also recommended that
the city evalvate the social benefits of the specific Goodyear
wetland project using workshops and surveys. If designed carefully,
this wetland could help define the city as a top destination in
Arizona and help create a unique sense of place for Goodyear.

References: T) Poulson, T. (2010). Central Arizona saliniry study: Strategic altematives for brine management in the Valley of the Sun. 2) Poulsen, T, Rhodes, R., Bays, [, &
Hwang, M. (2012). Regularing wetlands piloe study for concentrate management 3) Golub, A.; Wik, A.; Kay, B; Connell, T.; Harlow, J; Schmidr, J; Stranieri, A, (2014),
Current State Assessment & Transition Serategy for Sustainable Green Systems: Gateway Districr, Arizona Seate Universicy: 4) Jones, Michaela, (2014}, "City of Goodyear

Preliminasy Tree Plan”. City of Goodyear.




89%

wadlyear
5 want

0
Wy /
LN g 0
ol per year 0
: !: J’ 1 '
10
12
(1
40
0 0 o g g
i  dobl

86.0% 9%,
Chromiom Nitrate

“MGD = Million gallons per day (Puvlson 2010)

**pg
orine

vol percents
neentratio




Tall Pot Trees

A Flood Control District of Maricopa County Program

What are Tall Pots Trees?

Trees that are grown in 30-inch
tall containers to encourage deep
taproot growth for enhanced
survival in arid climates.

Tall pot trees have higher survival rates
than standard nursery trees, even when
faced with minimal precipitation.
With longer taproots, tall pot trees do not
require irrigation after initial establishment. A00A0000AANAMNAANNGD
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FCDMC welcomes inter-agency collaboration and is open to
providing training and other services relating to tall pot trees.

This infographic was produced in partial fulfillment of coursework requirements for
ASU's School of Sustainability Graduate Program

Find us online at:
http://www.fcd.maricopa.gov/
Reach us at:
2801 W. Durango Street Phoenix, AZ 85009 Phone: 602.506.1501
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Creating a
Circular
Economy

for Green
Organics
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Project Summary

v Research Question: What should Phoenix-Metro do with 200,000 tons/yr
of organic waste? (40% of waste stream)

v Answer: Create a circular economy with regionalized feedstocks for waste-

to-energy or waste-to-products

How: Composting and Anaerobic Digestion

Why: Phoenix has diversion goals (40% by 2020); also to create impacts -

economic (new jobs and businesses), environmental (lower GHG), social

(community empowerment)

ANERN



Learning Outcomes

v Mutual benefits with partners
v'Real problems in growing cities
v'Stakeholder engagement
v cultivating relationships

v’ Overcoming challenges
v’ Availability of information
v Logistics
v Political barriers
v Offtake
v'Incentives and Education

Technical
State Grants Loans Assistance
Arizona Ko No L)
Diversion Disposal Outreach & Training
Mandates Bams Education Courses
ho No No No

www.arizonadailyinde pendent.com

“Tan Can” pilot study for
green organics collection
(no food scraps) in some
Phoenix neighborhoods.

Add Food Waste Collecton
Caollecting food waste will increase
lzandfill diversion rates and increase the
quality of the compost products.

CIRCULAR
ECONOMY

A circular economy is an economy
that is regenerative by designwhere
the two materials flows (a) biclogical
materials, designed to reenter the
bicsphere, and (b) technical
materials, designedto circulate with
minimal loss of quality, are
ultimately powered by renewable
energy (RISM 20a).

Economic Impacts

The list of positive economicimpacts
is extensive, from business
partnerships and industry clusters for
supply chain enhancement to job
creation through innovation, new
businesses, tourism, and capital
investment. Positive earnings also
come in many forms: sales profit, tax
revenues, reduced processing and
recycling costs, and branding to
attract talent and business. Lastly,
resource efficiency (better use and
reuse of inputs assures less natural
resource use over time) creates value
and results in price stabilization,
resource security, risk reduction.

Environmental Impacts

The foremost environmental impact
of a circular economy is healthier
systems from fewer inputs and less
waste. When landfills are not being
used, there are lower GHG emissions
from waste transportation because
less hauling and lower levels of
methane and other landfill gases
from less decomposition. This leads
to betterair quality, enriched land
productivity and scil health, and
improved water management.

Social Impacts

The Hanowver Principles were
developed for the 2000 World's Fair
as design principles for sustainability
and #6says toeliminate the concept
of waste and shift to a more

"We (the City of Phoenix)
need to show is how easy
itis and the benefits of
growing your own food.”
—Terry G.

Source: Ellen MacArthur Foundation

Blologlcal materials

Farmming o e

" - ~ S
collaction -~ e

Jestoration /

/ Biochemical

I,"' feedstock

Bicgas

Anasrobic 5
digestion/ \o %
compoatmg

Extraction of
bicchemical feedstock?

- L

—Co IL‘\’.1 BON

L

Technical materals

Mining'

4/

rnalerials
m:l.nLr!.:l:turing
= _ﬁ\

nnqrrle
4/f
Product Rafurbish'
m rem'mularlurr
vl
mm
chwa’mdutnbuto

antenuwn

Cﬁ"ec tion

wm

l & Leakage — I

i ed

For every 2 million tons of organic material composted and used locally,
almost 1,400 jobs (at $16-20/hr.) are created each yvear (ILSR 201s).

sustainable mindset. A circular
economy would certainly perpetuate
this principle and be anexcellent
catalyst for change. Also,
community empowerment is
important for change by
acknowledging citizens as the

driving force in creating, keeping,
and sustainingthe city [Almere
Principle #7 as defined by
international sustainability expert
William McDonowgh).



MesSa-aZ
Feasibility of a
Permanent
HHW Facility
for Mesa, AZ

Patricia Garland
Saritha Ramakrishna
Andy Stein

ml JULIE ANN WRIGLEY

GLOBAL INSTITUTE of SUSTAINABILITY




% Challenges
MesSa-aZ

" Communication with client
= Expectations

= Limitations
= Less than a semester

= Qutcome

= Three deliverables =

——————— ml JULIE ANN WRIGLEY

GLOBAL INSTITUTE of SUSTAINABILITY

What is Household

Towards a Hazardous Wasi
Permanent Facility: :
Household

Hazardous Waste

The City of Mesa currently
Importance holds four HHW collection

of PTOper events per year.

i Problem: These events
Dlsposal are costly, inconvenient,
and are quickly reaching
capacity!

Solution:

Cleaner water Increased Increased
supplies convenience and recycling and
safety for your reuse
community opportunities

=) ? .

Pesticides and
househeld
cleaners

Old medication
Batteries and

== an
Leftover paint E-waste prescriptions

-“ JULIE ANN WRIGLEY

GLOBAL INSTITUTE of SUSTAINABILITY

mesa-az
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