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The current City of St. John’s Act does not
offer specific protections for Wetlands
Wetlands:
• Prevent Flooding
• Recharge Ground Water Aquifers
• Preserve Water Quality
• Preserve Critical Habitats
• Provide Opportunities for
Recreation & Environmental
Education
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Recommendations:
That the City of St. John’s Act be amended to:
1.

Include the definition of wetland as defined in the ‘Water Resources Act’
(SNL2002 CHAPTER W-4.01) of Newfoundland and Labrador, specifically that
“wetland" means land that has the water table at, near or above the land
surface and includes bogs, fens, marshes, swamps and other shallow open
water areas.

2.

Protect wetlands, specifically that there be no development (homes,
offices or other industrial infrastructure) of any urban and peri-urban
wetlands.

Note: While a legislated moratorium on development of wetlands is our
desired outcome, should Recommendation #2 be found to fetter the
Minister’s discretion, then the act should be amended to:
• Protect wetlands, specifically that there be no development (homes,
offices or other industrial infrastructure) of any urban and peri-urban
wetlands without a full environmental assessment of the entire
implicated eco-system.
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Rationale
There are many reasons to protect wetlands, which we list in this
submission. Our focus however will be on the important role that
wetlands have in mitigating the impacts of climate change and
extreme weather events.
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”The best adaptation practice for climate change is
preserving natural infrastructure.” (RAMSAR)
•

Canada is a signatory to the international Convention on Wetlands,
also called the Ramsar Convention. It is an intergovernmental
treaty signed in 1971 that provides the framework for the
conservation and wise use of wetlands and their resources.

•

RAMSAR research confirms that the frequency of disasters
worldwide has more than doubled in the last 35 years, to nearly
1000 in 2014. The majority of disasters arise from climate and
weather-related natural hazards such as flooding, tsunamis,
hurricanes, tropical cyclones and droughts.

•

The United Nations estimates that 90% of all natural hazards are
water-related and the Intergovernmental Panel on Climate Change
(IPCC) predicts that climate change will further exacerbate the
frequency and impacts of these hazards.
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Provincial Studies
The Government of NL’s 2013 report on “Projected Impacts of Climate
Change for the Province of Newfoundland & Labrador” and its 2015 “IntensityDuration-Frequency Curve Update for Newfoundland and Labrador” confirm
that extreme weather events such as storms and flooding will increase in our
province over the next 50 years.
In NL, we have seen growing
evidence of climate change over
the past several years, including in
September 2013 when Environment
Canada's reporting station at St.
John's International Airport recorded
198.4 millimetres of rain in just four
days. Some daily rainfall amounts
broke all previous records.
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Regional Impacts
While there is no suggestion at this time that wetland destruction
contributed to flooding in Western Newfoundland in January 2018,
climate change was certainly a factor in what occurred.
Wetland preservation
will not prevent
climate change BUT
multiple peer-reviewed
scientific studies have
proven that wetlands
do mitigate impacts
of climate change.
We need to preserve
and protect urban and
peri-urban wetlands.
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Science Supports Protection
•

•
•

•

Many studies have shown that well-managed ecosystems can
reduce the impact of many natural hazards, such as flooding,
landslides and storm surges. Wetlands, in particular, act as natural
sponges, absorbing rainfall, creating wide surface pools and
reducing floods in streams and rivers.
According to the US Environmental Protection Agency, a single
acre of wetland can store 1 -1.5 million gallons of floodwater
Wetlands can mitigate the impacts of floods by absorbing excess
water and retaining it or returning it to the water table. When a river
is cut off from its floodplain and associated wetlands, floodwaters
are forced to flow in the main channel, and can create deep and
high velocity flows downstream.
RAMSAR states “while the most extreme events will overwhelm any
mitigation approach (whether structural or natural), using natural
assets can provide benefits in reducing the severity of the impact of
extreme weather events, while structural approaches offer little
benefit once breached.”
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Wetlands play a crucial role… and there is increasing
evidence of the importance of managing and restoring
urban wetlands (Tong et al., 2007).
A review of the ability of urban ecosystems to generate
local and direct ecosystem services in Stockholm, Sweden,
demonstrated that of seven ecosystem types (street trees,
lawns/parks, forests, cultivated land, wetlands, streams
and lakes/sea) only wetlands delivered all six of the
services assessed (air filtering, micro-climate regulation,
noise reduction, rainwater drainage, sewage treatment
and recreational or cultural values).
RAMSAR
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Don’t Ignore the Warning Signs!
Many jurisdictions recognize, too late, that destruction of urban
wetlands can lead to increased flooding and millions of dollars in
flood damage.
While there are limitations in
conducting cost benefit analysis of
disaster risk reduction (DRR) activities –
including the preservation of wetlands
– most studies conclude that DRR saves
money in the long term. Simply put, the
cost of protecting wetlands now can
save significant money later in flood
clean-up, and other, costs.

Hurricane Harvey 2017: Experts say Houston’s flooding
made worse by unchecked urban development and
wetland destruction

In 2010, The province of Ontario
completed an assessment of the
Economic Value of Protecting the
Great Lakes Ecosystems. The report
concluded ‘benefit cost ratio’ for
wetland protection ranged from 13.0
to 35.2.
https://qz.com/1064364/hurricane-harvey-houstons-flooding-made-worse-by-unchecked-urban-developmentand-wetland-destruction/
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7 more reasons to protect Wetlands
This submission focuses on the importance of protecting wetlands as a means
to mitigate impacts of climate change. But there are other important reasons
we should protect and preserve these important eco-systems. Wetlands
•

preserve local biodiversity,

•

create stepping stones to nonurban habitat,

•

help us understand and facilitate responses to environmental change,

•

provide opportunities to conduct environmental education,

•

provide ecosystem services,

•

allow us to fulfill our ethical responsibilities to protect and conserve the
environment, and

•

improve human well-being.

DEARBORN, D. C. and KARK, S. (2010), Motivations for Conserving Urban Biodiversity. Conservation
Biology, 24: 432–440. doi:10.1111/j.1523-1739.2009.01328.x
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Conclusion
• The City of St. John’s Act must be amended to include meaningful
protection for urban and peri-urban wetlands.
• The language of the act must be updated to reflect the most
modern and current legislation and protections. Old standards for
assessing wetlands must be replaced with current standards that
take into account all of the functions of wetlands from flood control
to bio-diversity, and recreation to ecological ethics.
• Other jurisdictions, nationally and internationally, recognize the
importance of wetlands for everything from mitigating impacts of
climate change to preservation of bio-diversity. We must do the
same.

Appendix 1
What other jurisdictions are doing
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Other Jurisdictions: Halifax, Nova Scotia
The City of Halifax prohibits development within any wetland except as required
to allow for public infrastructure
HRM (Halifax Regional Municipality) shall, through the applicable land use bylaw, establish a Wetlands Schedule to be used as a reference in determining the
presence of wetlands 2000 m² or greater in area. On all applications for
development approval, the by-law shall require the proponent to verify the
existence and extent of any wetland shown on the schedule. The by-law shall
prohibit development within any such wetland except as required to allow for
public infrastructure. HRM may consider amending the restrictions made under
the land use bylaws from time to time to conform to any guidelines or Statement
of Provincial Interest adopted by the Province.
https://www.halifax.ca/sites/default/files/documents/about-the-city/regional-communityplanning/RegionalMunicipalPlanningStrategy.pdf
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Other Jurisdictions: Edmonton, Alberta
The City of Edmonton has a dedicated wetland strategy (2012) which outlines its
commitment to an ecological network approach for natural areas conservation.
A key element of their strategy is to “SECURE Edmonton’s wetlands as part of the
city’s ecological network”. Excerpts of the plan:
A fundamental piece of wetland conservation in Edmonton lies in protecting the city’s
remaining wetlands from development, through a process called securement. When
development proposals are submitted for land containing wetlands and other natural
areas, the City of Edmonton has several opportunities to secure these sites and
preserve their ecological functions into the future.
The City of Edmonton will acquire and manage the most ecologically sensitive areas in
Edmonton. (The Way We Grow 7.1.1.2, The Way We Green 3.3.2)
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Other Jurisdictions: Australia
Like Canada, Australia is also a signatory to the Convention
on Wetlands of International Importance (Ramsar
Convention), which promotes the conservation and wise use
of all wetlands.
At the eleventh meeting of the Ramsar Convention, in July
2012, Australia and other member countries agreed to a set
of principles for the planning and management of urban
and peri-urban wetlands.
A fact sheet that provides guidance on how these principles
are applied in Australia can be found here:
http://www.environment.gov.au/water/wetlands/publicatio
ns/planning-and-management-urban-and-peri-urbanwetlands-australia-fact-sheet
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Australia: wetland management principles
Guidance to decision-makers
The following principles are recommended for decision-makers developing policies
and planning for urban and peri-urban development that may impact on wetlands:
Maintain wetlands and the range of services they provide as essential elements of
the supporting infrastructure of Australia’s towns and cities.
Promote the wise use of wetlands as a means of achieving
sustainable urban and peri-urban communities.
Where possible, avoid further degradation or loss of wetlands
as a result of urban development or mitigate the impacts. Any
residual impacts should be appropriately compensated for
by offsets such as wetland restoration.
Involve local communities including Traditional Owners, in urban
and peri-urban spatial planning and wetland management
decisions.
Consider the role of wetlands when planning urban protection
from extreme events (such as fires and floods) which are
expected to increase under climate change scenarios.

http://www.environment.gov.au/system/files/resources/f480bf40-b8e7-452c-a555-58082138d592/files/urbanwetlands-factsheet.pdf
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Other jurisdictions: Sweden
"The ecological and water-conserving function of wetlands
in the landscape must be maintained and valuable
wetlands preserved for the future."
Sweden is also a signatory to the Convention on Wetlands of International
Importance (Ramsar Convention), which promotes the conservation and wise
use of all wetlands. Thriving wetland is a key element of Sweden’s
environmental objectives.
Learn more here: http://www.swedishepa.se/Environmental-objectives-andcooperation/Swedens-environmental-objectives/The-national-environmentalobjectives/Thriving-Wetlands/
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Sweden: ‘Specifications for Thriving Wetlands’
The environmental quality objective Thriving Wetlands aims to ensure that:
•

wetlands of all types are represented throughout the country within their natural range,

•

important ecosystem services of wetlands, such as biological production, carbon
storage, water conservation, water purification, and buffering of water flows, are
preserved,

•

wetlands are re-established, particularly where activities such as drainage and peat
production have resulted in losses and fragmentation of wetlands, and species
associated with wetlands have the opportunity to spread to new sites within their natural
range,

•

habitats and naturally occurring species associated with wetlands have a favourable
conservation status and sufficient genetic variation within and between populations,

•

threatened wetland species have recovered and habitats have been restored,

•

alien species and genotypes do not threaten biodiversity,

•

genetically modified organisms that can threaten biodiversity are not introduced,

•

the natural and cultural heritage values of wetlands in a landscape perspective are
preserved and the conditions for continued preservation and development of these
values are in place, and

•

the value of wetlands for outdoor recreation is safeguarded and maintained, and the
impact of noise is minimized.
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Swedens-environmental-objectives/The-national-environmentalobjectives/Thriving-Wetlands/Specifications-for-Thriving-Wetlands/
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Appendix 2
The attached is a presentation prepared for World Wetlands Day, February 2, 2018
“Urban wetlands make cities liveable” provides additional excellent information on why
urban wetlands must be protected.

Urban wetlands
make cities liveable

Ramsar Convention on Wetlands

World Wetlands Day 2018 – get involved!
Celebrated every 2 February to mark the adoption of the Ramsar
Convention in Iran in 1971
Wetlands for a sustainable urban future, the theme for 2018
highlights the important role of urban wetlands in making cities liveable
Ways you can participate:
• Organize an event to educate others about the importance of urban
wetlands
• Register and upload your event to www.worldwetlandsday.org
• Share the information materials on social media to raise public
awareness about wetlands.
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Ramsar Convention on Wetlands:
Working to reverse wetland loss and degradation
•

First global environmental treaty; only one to
focus on a single ecosystem
o Adopted in Ramsar, Iran in 1971

•

Parties commit to designating protected
wetland Ramsar Sites, wise use of wetlands
and cooperation on transboundary issues

•

Number of Contracting Parties: 169

•

Number of Ramsar Sites: 2,284

•

Total surface area of Ramsar Sites:
220,673,362 ha (slightly larger than Mexico)

Meeting Standing Committee 53, Gland, Switzerland
Photo: Ramsar Convention

o www.ramsar.org/sites-countries/the-ramsar-sites
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Ramsar Convention on Wetlands:
Committed to sustainable development
Ramsar Convention’s 4th Strategic Plan
contributes to 16 different SDGs; many
relating to urban development:
o Goal 6: Ensure water & sanitation for all
o Goal 9: Build resilient infrastructure
o Goal 11: Making cities inclusive, safe, resilient
and sustainable
o Goal 12: Ensure sustainable consumption and
production patterns
o Goal 13: Combat climate change
o Goal 15: Protect, restore and promote
sustainable use of terrestrial ecosystems

Mangrove planting, Balanga City Wetland Park, Philippines
Photo: Ramsar Convention
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Ramsar Convention on Wetlands
Wetland City Accreditation Scheme
•

Voluntary accreditation scheme for
cities
o Stem loss of urban and peri-urban wetlands due
to growing urbanization
o Decision of Contracting Parties Resolution XII.10
adopted in 2015
o Encourages cities to take deliberate actions to
conserve, restore and wisely use urban wetlands
o First eligible cities to receive a certification in 2018
accrediting them as a wetland city.
Wetland City Accreditation winners will be announced at
the 2018 Ramsar Conference of Parties (COP) in Dubai.
Photo: ramsar.org

25

Wetlands and cities:
A long symbiotic relationship
•

Earliest cities sprung up in the fertile
Tigris & Euphrates floodplains
o Benefits of agriculture, water supply, transport

•

Wetland: a land area that is flooded
with water, either permanently or
seasonally

•

Types of wetlands include:
o Rivers & floodplains, marshes, peatlands
o Mangroves, salt marshes, estuaries, coral reefs

Wetlands in Kowloon, Hong Kong
Photo: urbanwetlands.org

• Urban and peri-urban wetlands:
o Any wetlands found in or around cities, their
suburbs and outlying areas
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Wetlands and cities: On opposite trajectories
While cities are growing . . .

Wetlands are disappearing.

50% about 4 billion people live in urban areas
today and by 2050 that number will reach 66%

More than 64% of the world’s wetlands have
been lost since 1900.

World urban population, 1970-2016

Wetland Extent Index 1970-2008

Estimated and projected urban populations of the world,
the more developed regions and the less developed regions, 1950-2050
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Wetlands and cities: the challenge
Retain & restore wetlands to make future cities liveable!
• The sustainability balancing act for
urban planners:
o

Provide land for building, and basic services like
water and waste removal while also

o

Preserving and restoring natural resources –
including wetlands – for the long term

• Urban population rising 2.4% a year
o

number of mega-cities (more than 10 million
inhabitants) will jump from 31 to 41 by 2030

• Huge opportunity: use urban
wetlands to make cities more
liveable.

Cardiff Wetlands, Wales, United Kingdom
Photo: Wikimedia Commons
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Urban wetlands make cities liveable by:
Reducing flooding
• Wetlands act as giant sponges to lessen the
impact of flooding.
o Rivers, ponds, lakes and marshes soak up and store heavy
rainfall, releasing it gradually over time

• Saltmarshes and mangroves act as a buffer
against storm surges.
o One kilometer of intact mangrove forest can reduce a storm
floodsurge by up to 50cm

• Example: Hurricane Sandy
o Wetlands avoided an estimated $625 million in damage when
this storm hit densely populated US east coast in 2012
San Jacinto Marsh near Houston, Texas, USA
Photo: goofreeephotos.com
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Urban wetlands make cities liveable by:
Improving water quality
• Only 3% of water on the planet is fresh; most
of this is frozen. Water is a scarce resource!
• Deep groundwater aquifers provide half of all
drinking water, including water supply to:
o 2 billion people in Asia
o 380 million people in Europe

• Wetlands on the surface filter the water that
seeps into these aquifers from above, helping
to replenish the water supply.
Photo: Pixabay.com
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Urban wetlands make cities liveable by:
Filtering and treating waste
• Silt-rich soil and abundant plants
in wetlands act as filter for
o Harmful toxins,
o Agricultural pesticides and
o Industrial waste

• Urban wetlands can also treat
sewage cost-effectively
• Example: Nakivubo Swamp,
Kampala, Uganda
•
•
•

Wetland water treatment pond in Melitopol,Ukraine
Photo: Wikimedia Commons

550 hectare urban wetland stretching from
city’s industrial center to Lake Victoria
Filters water and reduces contaminants
Water treatment worth $US2 million per year
31

Urban wetlands make cities liveable by:
Improving local air quality
•

Wetlands radiate moist air
thanks to their high water levels
and lush plant life.

•

They naturally cool the air in the
local surroundings.

•

Offer relief in both tropical cities
and in climates where the air is
extremely dry

Restored wetland landscape at London Wetland Centre
Photo: Wikimedia Commons
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Urban wetlands make cities liveable by:
Providing green space for relaxation
• Urban wetlands offer stressed city dwellers
the chance to decompress and encounter
diverse plant and animal life.
• Studies confirm that interacting with nature
improves our health.
• Example: Huangshan City, China; city of 1.4
million people
o 7.5km bank of the Xin’an River in city center restored to natural
wetland
o Provides natural flood control plus
o New green belt with park, botanical gardens and housing

Chen Bridge, Henan, China
Photo: Pixabay.com
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Urban wetlands make cities liveable by:
Providing jobs to local residents
•

Many types of fish spawn and breed
in wetlands, making them popular
fishing grounds.
o 660 million people depend on fishing and
aquaculture for their livelihoods worldwide

•

Wetlands produce valuable goods to
gather and process, often benefiting
the poor.
o Reeds and grasses for weaving
o Wood for building
o Medicinal plants and fruits

•

Wetlands attract tourism, also a
major source of employment.

Wetland fisherman, Nepal
Photo: Ramsar Convention, WWD Photo Contest
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Mismanaging urban wetlands:
Makes cities prone to disasters
• At least 64% of wetlands have
disappeared since 1900.
• Canalizing rivers can make
floods more powerful.
• Dumping rubbish ruins natural
green spaces.
• Clearing mangroves and
mining coral reefs can expose
city coastlines to storms.
• Burning or draining peatlands
releases CO2.
Los Angeles River, California, USA
Photo: Wikipedia
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Treating urban wetlands right:
Integrate wetlands into policy and planning
• Plan for wetlands as a natural
part of water infrastructure.
• Adopt policies to limit
degradation, promote efficient
water use.
• Example: Accra, Ghana
o Fast growth threatening local wetlands
o City responded with integrated measures
▪
▪
▪
▪

Enforcing building regulations
Creating green belts to control sprawl
Education programs for local residents
Designating two local wetlands as Ramsar
Sites
Sakumono Lagoon Ramsar Site in greater Accra, Ghana
Photo: Wikimedia Commons
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Treating urban wetlands right:
Preserve and restore urban wetlands
• Many cities are located in
coastal areas and river
floodplains where wetlands
were once widespread.
• Actively restore wetlands –
and their benefits.
• Example: London Wetland
Centre
o 40-hectare restored wetland on site of
four old water reservoirs
o Now home to wide range of wildlife
including 180 bird species
o Visitor Centre for wetland education

Grey heron at London Wetland Centre
Photo: Wikimedia Commons
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Treating urban wetlands right:
Involve local residents in planning
• People often depend on local
wetlands for their living; it’s
important to understand their
views and get their buy-in
• Example: Stung Treng Ramsar
Site, Cambodia
o 14,600-hectare site with 21 villages and
10,000 people dependent on fishing
o Home to several endangered species
o Communities have restricted fishing in
critical zones during spawning seasons,
and larger fish are now returning
Putting up sign at Stung Treng Ramsar Site
Photo: Ramsar Convention
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Treating urban wetlands right:
Reduce water consumption and harmful run-off
• As individuals avoid toxic
materials that drain into
wetlands
• As cities measure, then act to
reduce water consumption
• Example: Quito, Ecuador
o Detailed measurement of water use in
2012-14 with Cities Footprint Project
o Aim: cut water footprint by 68% by 2032
o Promoting ecological toilets, waterefficient appliances

Quito, Ecuador
Photo: Wikimedia Commons
39

Treating urban wetlands right:
Engage youth and community
• Join or organize a local
wetland clean-up exercise
• Organise community based
training on wetlands
conservation and wise
• Example: Bolsa Chica
Ecological Reserve, California
o 356-hectare protected coastal wetland
near Los Angeles
o Non-profit conservancy holds 2 Public
Service Days per month
o Volunteeers remove 10 tons of trash and
debris every year

Clean-up of a Ramsar Site in Ghana, 2015
Photo: Ramsar Convention WWD Photo Contest
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Thank you!
Ramsar Convention on Wetlands
Rue Mauverney 28 | CH-1196 Gland | Switzerland
+41 22 999 01 70 | ramsar@ramsar.org

Sources
For urban population graph, projected percentage of people living in cities in 2050:
UN DESA Population Division: World Urbanization Prospects: The 2014 Revision, p. 25
and p. 1
https://esa.un.org/unpd/wup/Publications/Files/WUP2014-Report.pdf
For current (2016) urban population, annual growth rate and for percentage of people
living in cities:
UN DESA Population Division: The World's Cities in 2016 Data Booklet (ST/ESA/
SER.A/392), p.3, p.6 and p. ii
http://www.un.org/en/development/desa/population/publications/pdf/urbanization/the_wo
rlds_cities_in_2016_data_booklet.pdf
For number of mega-cities today and in 2030:same source as above, p.2
For Wetland Extent Index:
Dixon, Lohb, Davidson, Beltramee, Freeman, Walpole: Wetland Extent Index Trends,
http://www.ipbes.net/sites/default/files/Metadata_UNEPWCMC_Wetland_Extent_Trend_
Index.pdf
For mangrove reduction of storm surges:
Keqi Zhang et al., The role of mangroves in attenuating storm surges, (abstract)
http://www.sciencedirect.com/science/article/pii/S0272771412000674
For damage avoided by wetlands during Hurricane Sandy:
Lloyd’s Tercentenary Research Foundation: Coastal Wetlands and Flood Damage
Reduction – Using Risk Industry-based Models to Assess Natural Defenses in the
Northeastern USA, p.2
http://www.lloyds.com/~/media/files/lloyds/corporate%20responsibility/ltrf/coastal_wetlan
ds_and_flood_damage_reduction.pdf?id=10.7291/V93X84KH
For global freshwater resources:
World Business Council for Sustainable Development: Water Fact & Trends, 2009, p. 3
http://www.wbcsd.org/Pages/EDocument/EDocumentDetails.aspx?ID=137
For dependence on groundwater in Asia:
Institute for Global Environmental Strategies White Paper, Chapter 7: Groundwater and
climate change: no longer the hidden resource, p.160
http://pub.iges.or.jp/modules/envirolib/upload/1565/attach/09_chapter7.pdf
For dependence on groundwater in the European population:
http://ec.europa.eu/environment/water/water-framework/groundwater/resource.htm
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Population_and_populat
ion_change_statistics

For value of services performed by the Nakivubo Swamp:
Ramsar Convention: Briefing Note 6 - Towards the wise use of urban and peri-urban
wetlands, p.6 http://www.ramsar.org/sites/default/files/bn6.pdf
For information on Huangshan City - Xin’an river wetland restoration:
UN Habitat: Urban Development, Biodiversity and Wetland Management – Expert
Workshop, p.38
http://mirror.unhabitat.org/downloads/docs/ExpertWorkshopWetlands.pdf
For number of people dependent on the fishing industry:
Food and Agriculture Organization of the U.N.: Fish Trade and Human Nutrition, p.2
http://www.fao.org/cofi/29401-083ff934c3ccfd8576005d8d0c19b04d6.pdf
For the historical loss of wetlands since 1900:
N. Davidson: How much wetland has the world lost? Long-term and recent trends in
global wetland area, Marine and Freshwater Research, 2014, 65 ,pp. 934 and 940
http://dx.doi.org/10.1071/MF14173
For information on Accra’s integrated wetland planning:
Conventional on Biodiversity et al., Cities and Biodiversity Outlook- Action and Policy, p.
41 - https://www.cbd.int/doc/health/cbo-action-policy-en.pdf
For information on Wildfowl & Wetlands Trust (WWT) London Wetland Centre:
http://www.wwt.org.uk/wetland-centres/london/
For details of the Stung Treng Ramsar Site community-led conservation efforts:
https://www.worldfishcenter.org/content/integrating-fisheries-management-and-wetlandconservation-stung-treng-ramsar-site-cambodia
For information on carbon and water footprint mapping project in Quito:
Climate and Development Knowledge Network (CDKN): Cities Footprint Project
https://cdkn.org/project/carbon-and-water-footprint-assessments-andean-cities-phase2/?loclang=en_gb
For Quito water footprint targets:
http://explorer.sustainia.me/cities/planning-for-smaller-co2-and-water-footprints
For general information on Bolsa Chica site:
http://bolsachica.org
For estimate of rubbish cleared from Bolsa Chica site by volunteers:
https://www.egbar.org/wetlands-cleanup
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