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THE VISION FOR THIS CASE STUDY IS
TRANSFORMING A FORMER URBAN WASTE
TRANSFER SITE INTO A MULTIFUNCTIONAL
FOREST AND WETLAND PARK THAT PROVIDES
SAFE AND INCLUSIVE RECREATIONAL,
ECONOMIC AND ENVIRONMENTAL BENEFITS.

On Nut is located approximately 12 km from the centre of Bangkok. Situated between the CBD and
Suvarnabhumi International Airport, the On Nut area has a growing commercial and residential community.
The district is increasingly becoming a favoured place to live, partly because it is more affordable than
other areas of central Bangkok. However, areas close to the forest park site include informal settlements,
where residents have no security of tenure. Residents in the area currently experience odour and air quality
issues. Given experiences in other places and the history of the waste management in the precinct, there is
also the potential for future leachate, gas emission as well as land and water pollution issues.

Working with PTT GC and Kasetsart University, the Bangkok Metropolitan Administration (BMA) is
converting a former urban waste transfer site located at On Nut into an urban forest park.

I

Figure 1: On Nut Forest Park (Source: RUCaS project team)
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This case study looks at the benefits, costs and risks of this initiative (Scenario A) and explores the
potential for further investment to add further benefits (Scenario A+). Any further development would need
additional risk assessment and sampling, but could include a constructed wetland and more recreation and
education facilities. Both redevelopment scenarios offer a range of potential benefits, including improved
amenity, biodiversity, carbon sequestration and urban heat mitigation.

To illustrate a broader range of possible redevelopment measures, a third hypothetical scenario
(Scenario B) illustrates full remediation of a former landfill site with design and management responses to
high levels of residual pollution to achieve improved amenity.

In considering how NbS responses can contribute to improved gender equality, disability and social
inclusion, all 3 options applied universal design and access principles, such as providing ramps, replacing
stairs, lighting paths and amenities for safe use at night, and providing all abilities amenities.

Results

Our case study illustrated how measures to ensure accessible and inclusive site improvement can be cost
effectively integrated in design, delivery and maintenance. The benefit-cost analysis (BCA) results for each
scenario are presented below:

» Based on the known and assumed benefits, costs and risks, all 3 redevelopment scenarios
generate a net community benefit compared with a ‘do nothing’ scenario.

* The Forest Park (Scenario A) is currently being delivered as a collaboration between BMA and
PTT GC. Based on the information provided, Scenario A could provide approximately $US44 of
community benefit for every $US1 invested. Achieving this result involves reforesting the site with
a no/low-maintenance forest and providing recreational opportunities around the park but not in the
park. The park itself will serve as a carbon sink and provide opportunities for biodiversity and
urban heat benefits. Some local community members have been involved in developing the park,
and the analysis assumed the amenity and urban heat benefits will be experienced mainly by the
local community while enhanced biodiversity benefits the whole of Bangkok.

+ This analysis was based on available information about the site’s past use and its future risk profile
and maintenance requirements. Given the strong positive net present value (NPV) associated with
Scenario A, there is value in investing in monitoring and testing to ensure the assumed very low
maintenance costs are achieved, any soil quality or leachate issues are identified and the
estimated benefits are realised. This additional information would be valuable to upscaling the
approach to similar sites in the region.

* Expanding the BMA and PTT GC initiative to become a Forest and Wetland Park (Scenario A+)
provides a strong benefit—cost ratio (BCR) of approximately 10 relative to a ‘do nothing’ scenario.
This result suggests the additional biodiversity and recreational benefits associated with adding a
constructed wetland more than offset the additional costs. This analysis also assumed the
additional investment will benefit both local residents and the wider Bangkok community. The costs
include further monitoring and testing because this information would be important for any decision
to further develop the Forest Park and open it up to greater levels of recreational activity.

* Under Scenario A+, the On Nut site could also be a pilot for learning about the performance of
constructed wetlands in managing land with a waste management history in a Thai context.

* Hypothetical Scenario B has a BCR of almost 11, which means the assumed benefits to the
community overall outweigh the assumed costs. While significantly more expensive than the
options being considered for On Nut, this option illustrates the value that could be created through
full remediation and activation of a site with similar characteristics to On Nut, but where there is
evidence of methane production and leachate with pollutants above national effluent standards.
With more participatory planning, and extra work to incorporate feminist and inclusive universal
design processes and principles, the Forest and Wetland Park is expected to deliver benefits that
advance gender equity through greater use of the park by women and girls, and in enhanced
opportunities for peoples living with disability.
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Sensitivity testing highlighted that even though there are a number of areas of uncertainty associated with
the BCA analysis, the conclusions for all 3 scenarios hold under a wide range of different assumptions.

Funding and financing

The Forest Park is being delivered and funded through a partnership between BMA and PTT GC. Funding
options for the additional testing and construction of Scenario A+ are still being explored. If progressed, this
option would also require additional ongoing maintenance. Our analysis assumed this would be funded
through BMA charges rather than other options such as land taxes or charges for using the park.

Upscaling

There are a large number of current and former waste transfer and landfill sites in Thailand and the region.
This study illustrated the potential benefits associated with 3 strategies to manage these types of sites.
These approaches may also generate similar benefits and outcomes by being applied to brownfield
developments on former industrial and commercial sites.

However, any decision to remediate and activate a site must be made case by case and with a good
understanding of the risks and opportunities associated with each site. We recommend developing
guidelines to inform site risk assessments of potentially contaminated land as a valuable first step towards
better management.

Considering opportunities for upscaling also highlighted the potential to further develop processes to
identify, manage and regulate potentially contaminated sites around the region. Deeper understanding of
site risks and opportunities would also be a valuable input to participatory design approaches with local
communities and informal settlements from early stages to increase opportunities for these spaces to
deliver outcomes that promote gender equity, support increased access and use of parks by peoples with
disability, people who lack security of tenure in informal settlements or those from lower socio-economic
backgrounds in neighbouring areas. An important first step includes engaging local project communities in
environmental and social impact assessments, inclusive of gender and disability analysis and gender
impact assessment.

Methodology

This case study is one of 8 being developed by the Resilient Urban Centres and Surrounds (RUCaS)
program. Each case study follows the same 5 step process summarised below (also see Appendix 1).

Define your urban context y

s

Consider a full range of options )

#

Identify and value benefits and costs

4

Compare and evaluate options

| &

#

©OEEEE

Identify funding and financing )

Figure 2: Integrated Urban Climate Management framework (Source: RUCasS project team)



1. Define your urban context

Social economic and
environmental considerations

The site for this case study is the On Nut Forest Park project
located on the east side of Bangkok within the Prawet district
(Figure 3). Prawet District is primarily a residential area with —

some commercial and industrial zones (electronics, automotive,

food processing and other manufacturing sectors and logistics warehouses).

The district’s economy is influenced by various factors including its proximity to Bangkok's Suvarnabhumi
Airport, industrial estates and transportation infrastructure.

SPACIAL SCALE

The On Nut area in Bangkok, within the Prawet District, is classified as precinct scale for the application
of nature-based solutions (NbS).

Precinct

AREA TYPE

The On Nut area is classified as a delta city due to its position within the river basin and proximity to
various industrial and transportation infrastructures.

Delta

With a population of 181,821 in 2020, the district is increasingly becoming a favoured place to live, attracting
people from different backgrounds — including locals, foreign residents, entrepreneurs and students — partly
because it is more affordable than other areas of central Bangkok. However, areas close to the forest park
site include informal settlements, where residents have no security of tenure with some relying on waste
picking for their livelihoods.

! Bureau of Registration Management (nd). Population and house statistics — Information for 2020 Prawet District area.
Bangkok.



https://stat.bora.dopa.go.th/stat/statnew/statyear/#/TableTemplate4/Area/statpop?yymm=63&ccDesc=%E0%B8%81%E0%B8%A3%E0%B8%B8%E0%B8%87%E0%B9%80%E0%B8%97%E0%B8%9E%E0%B8%A1%E0%B8%AB%E0%B8%B2%E0%B8%99%E0%B8%84%E0%B8%A3&topic=statpop&ccNo=10&rcodeNo=1032&rcodeDesc=%E0%B9%80%E0%B8%82%E0%B8%95%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%A7%E0%B8%A8
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Figure 3: Location of On Nut Forest Park project (Source: Google Earth, RUCaS project team)

The 55 rai (0.09 km?) site identified for the Forest Park is in the waste management precinct. BMA advised
the site was previously used to store construction waste before transfer to landfill. Bangkok generates
about a quarter of all waste in Thailand, at about 8,900 tons of municipal solid waste per day. In the past,
solid waste was sent to 3 transfer stations — On Nut, Sai Mai and Nongkhaem — and then transported to
landfill sites in nearby provinces. Historically, 3,400 tons (of 8,900 tons) per day were transported to On Nut
transfer station.? A part of this waste was transferred to an 83,200m? composting plant, which was built in
1993 with a capacity of 1,200 tons per day, as well as an incinerator for infectious waste with a capacity of
25 tons per day. These are both located in the waste disposal precinct, alongside a sewage treatment
works and waste disposal plant (Figure 4).% The rest of the waste transferred to On Nut was ultimately
transported to Phanomsarakham landfill in Chacheongsao province.

2 Two other transfer stations in Bangkok are Sai Mai (2,200 tons/day) and Nongkham (3,300 tons/day). Waste at these 2 stations
are transferred to Khampangsan landfill in Nakornpathom province.
8 BMA (nd). Solid Waste Management in Bangkok. Bangkok: BMA Department of Environment.
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Figure 4: On Nut waste management precinct (Source: Google Earth, RUCaS project team)

Residents in the area currently experience odour and air quality issues. Given experiences in other places
and the history of the waste management in the precinct, there is also the potential for future leachate, gas
emission as well as land and water pollution issues.

The forest park site is near the Prawet District Office and Bangkok Welfare Building. It is also near Bangkok's
largest public park, Rama IX Park, which is home to international botanical gardens and pagodas. Other
nearby attractions include the Nong Bon Water Sport Centre (which offers activities such as rowing, kayaking,
canoeing and dragon boat racing) and Wat Krathum Suea Pla (a popular destination for locals to worship
and feed fish). The temple also houses the Wat Krathum Suea Pla School, which is a primary school under
the BMA's supervision.

Climate risks and vulnerability

Detailed downscaled climate risks for the On Nut area were outside the scope of this case study. But, the
area can be expected to experience many of the issues affecting wider Bangkok, relating to precipitation
patterns, weather-related disasters, sea level rise and urban heat:

* By the 2090s, the average temperature is projected to increase by 0.95°C-3.23°C above the
1986-2005 baseline, with the rate of warming dependent on the emissions pathway*

* The 2017 Global Climate Risk Index showed a temperature increase of 4°C would result in severe
flooding, with 40% of the city being inundated by an extreme rainfall event by 2030 and 70% by
2080.5

»  Continued sea level rise of 1.2 cm per year could see the waterline creep inland by about 1.3 km
every year if nothing is done to protect Bangkok's shoreline.®

4 Climate Risk Country Profile: Thailand (2021): The World Bank Group and the Asian Development Bank.
https://climateknowledgeportal.worldbank.org/sites/default/files/2021-08/15853-
WB_Thailand%20Country%20Profile-WEB_0.pdf

5 R Gluckman (2019). Bangkok: The sinking city faces sever climate challenges. UNDRR Prevention Web.

8 Bangkok Post (2023). Bangkok is still sinking, and fast!

10
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* On Nut's low elevation makes it vulnerable to both fluvial and pluvial flooding. Increased flooding
risks also increase the risk of waste and pollution being washed into other areas and communities.

* Bangkok is built on the Chao Praya delta with multiple arms of the river flowing to the Gulf of
Thailand. The city is sinking by 1-2 cm a year, reflecting its location on soft clay, urbanisation and
excessive groundwater extraction.”

* Urban heat in Bangkok is an ongoing and growing problem. Between 1991 and 2016, as urban
expansion and density increased, Bangkok’s heat intensity rose by 5°C.8

Figure 5: Vehicles wade through floodwater Bangkok (Source: Nutthawat Wicheanbut — Bangkok Post PCL)

Recent heat waves throughout the Mekong region illustrate the potential impact of changing weather
patterns linked to climate change.® Residents in built-up areas are particularly vulnerable to these extreme
temperatures. Heat intensity is higher in urban areas due to impervious surfaces (e.g. concrete or asphalt)
warming faster than the surfaces in rural areas, which normally are covered with green areas.'® Indeed, the
average land surface temperature of built up areas has been shown to be approximately 3°C higher than in
green areas.!

Urban heat directly affects human health by creating heat waves and heat stress, and spreading vector-
borne diseases. Higher temperatures can also cause heightened acute and chronic exposure to air
pollutants and reduced physical health and wellbeing.'?> These events make expanding green spaces that
incorporate tree canopy cover and healthy water bodies a priority. High temperature areas need immediate
mitigation, such as increasing green space and implementing vertical gardens.**Officially, Bangkok has a
green area ratio of 7.6 m? per person, which contrasts with 66 m? per person in Singapore, and is less than
the minimum 9 m? per person recommended by the World Health Organization.*

Parks in urban areas are also important as biodiversity hotspots in cities, connecting people with nature
and providing important ecosystem services such as pollination by native insects, and providing food for
humans and other animals.® Exposure to nature provides mental and physical health benefits and creates
an understanding of the value of the natural world. A study across 9 megacities in East and Southeast
Asia, including Bangkok, found frequent visits to natural places in urban neighbourhoods was associated
with increased familiarity with urban wildlife (such as caterpillars and butterflies), and increased

” R Gluckman (2019). Bangkok: The sinking city faces sever climate challenges. UNDRR Prevention Web.

8 D Khamchiangta and S Dhakal (2020). ‘Time series analysis of land use and land cover changes related to urban health island
intensity: Case of Bangkok Metropolitan Area in Thailand’. Journal of Urban Management, 9(4): 383-395.

9 L Hunt (2023). ‘Smoke and heat: Breaking records in Southeast Asia’. The Diplomat.

10 SD Arifwidodo and T Tanaka (2105). ‘The characteristics of urban heat island in Bangkok, Thailand’. Procedia — Social and
Behavioral Sciences, 195: 423-428.

11 RC Estoque, Y Murayama and SW Myint (2017). ‘Effects of landscape composition and patter on land surface temperature:
An urban heat island study in the megacities of Southeast Asia’. Science of The Total Environment, 577: 349-359.

12. 3D Arifwidodo and T Tanaka (2105). ‘The characteristics of urban heat island in Bangkok, Thailand’. Procedia — Social and
Behavioral Sciences, 195: 423-428.

13 P lamtrakul, A Padon and S Chayphong (2024). ‘Quantifying the impact of urban growth on surface heat islands in the Bangkok
Metropolitan Region, Thailand’. Atmosphere, 15(1): 100.

14 J Thongnoi (ed) (2023). ‘Editors’ Picks — Bangkok's Pocket Parks: a healthier way to beat the heat’, Fair Planet; D Marks
and J Connell (2023). ‘Unequal and unjust: The political ecology of Bangkok's increasing urban heat island’. Urban Studies,
0(0).

15 Asia—Pacific Network for Global Change Research (nd). Urban Biodiversity and Human Wellbeing in Asia’s Megacities. Project
CRYS2017-03SY-Sing.
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connectedness to nature.’® For those in urban areas, the nature they interact with is usually in parks,
however, their unequal distribution means many city dwellers are under-served, raising questions of social
justice.

The lack of access to green urban areas is often most acutely felt by women, people living informally and
those with a disability. Further, those who live in informal settlements or who are from low-income
households can often face disproportionate exposure to contamination sources and environmental
pollution. Women and girls account for a higher number of deaths due to diarrheal diseases and

higher disability adjusted life years caused by inadequate hygiene.!” The greatest burden of water-borne
diseases also fall on children under 5 years of age.'® Peoples with disabilities and older people may have
less resilient health, increasing the risk of illness or premature death caused by contaminated water. °

The proportion of elderly people in Bangkok has rapidly increased, with the population aged 60-89 years
old increasing from 12.98% in 2011 to 19.96% in 2020.2° There are also nearly 90,000 peoples with
disabilities in Bangkok.?! A lack of urban green areas to provide recreational space for these population
groups has been highlighted as an issue in Bangkok.??

The average Bangkok resident must travel 4.5 km to reach their nearest green space?® Recognising this
issue, the Governor of Bangkok has set targets of creating a 15-minute park city and planting 1 million
trees.?* The BMA has proposed 124 locations for pocket parks, accounting for approximately 1.1 million
m2.25

The traffic conditions — including poor maintenance of both roads and pavements, encroachment of
pedestrians and bicycle lanes by hawkers and street vendors, and an overall hostile transport environment
for cyclists and pedestrians dominated by private cars and motorcycles — make getting around the city to
access green spaces more challenging and less safe for children, elderly people and peoples with
disabilities. Elderly people in Bangkok were found to rely primarily on walking.?® People with mobility
disabilities in general also visit green spaces much less frequently than the able-bodied population.?’
Studies show visits to parks depend on proximity. Further, people who visited parks were more likely to
exercise regularly, gaining physical and mental health benefits.?

Vulnerable groups can also experience an intersectional vulnerability in terms of being susceptible to
increased heat events and other extreme weather events — often marginalised from services and unable to
access positive green urban spaces, and with less capacity and resources to adapt and respond.
Bangkok’s high urban heat intensity especially affects lower-income groups who were more likely to
experience heat stress, particularly during daily travel and sleeping, while those living near green spaces
were less likely to experience heat stress.?°

16 \C Lim et al. (2022). ‘Familiarity with, perceptions of and attitudes toward butterflies of urban park users in megacities across
East and Southeast Asia.” Royal Society Open Science, 9(9): 220161.

17 Priiss-Ustln et al. (2014). ‘Burden of disease from inadequate water, sanitation and hygiene in low- and middle-income
settings: a retrospective analysis of data from 145 countries’. Tropical Medicine and International Health, 19(8): 894—905.

18 DR Boyd (2021). Human rights and the global water crisis: water pollution, water scarcity and water-related disasters. Report
of the Special Rapporteur on the issue of human rights obligations relating to the enjoyment of a safe, clean, healthy and
sustainable environment.

19 DR Boyd (2021). Human rights and the global water crisis: water pollution, water scarcity and water-related disasters. Report
of the Special Rapporteur on the issue of human rights obligations relating to the enjoyment of a safe, clean, healthy and
sustainable environment.

20 National Statistical Office (2020). https://www.nso.go.th/public/e-book/Statistical-Yearbook/SYB-2020/6/

21 2018 Annual report of the disabled people in Thailand. https://nadt.or.th/en/stat61.html

22 P Selanon, F Puggioni, S Denjirattisai and A Rutchamart (2022). ‘Towards inclusive and accessible parks in Pathum Thani
Province, Thailand’. City, Territory and Architecture, 9: 24.

2 Bangkok Post (2022). Solving the city’s lack of green space.

24 Thai News (2022). Bangkok’s green revolution: Chadchart Sittipunt’s visionary 15 minute pocket park project; Bangkok Post
(2022). Chadchart plots campaign to plan 1 million trees.

% J Kraitong (2023). ‘The green way forward: expanding Bangkok’s pocket parks’. Trends and Insights. JLL.

% S Srichuae, V Nitivattananon and R Perera (2016). ‘Aging society in Bangkok and the factors affecting mobility of elderly in
urban public spaces and transportation facilities’. IATSS Research, 40(1): 26—-34.

27 UK Stigsdotter, SS Corazon and O Ekholm.(2017). ‘A Nationwide Danish Survey on the Use of Green Spaces by People with
Mobility Disabilities’. Scandinavian Journal of Public Health, 46(6): 597-605.

% SD Arifwidodo et al. (2022). ‘Association between Park Visitation and Physical Activity among Adults in Bangkok, Thailand’.
Sustainability, 14(19):12938.

2 D Marks and J Connell (2023). ‘Unequal and unjust: The political ecology of Bangkok’s increasing urban heat island’. Urban
Studies, 0(0).
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Applying nature-based solutions (NbS) to the On
Nut transfer site offers:

o a more diversified urban ecology and
amenity for the broader community with
a focus on education and access for all

e urban heat mitigation to provide cooling
shelter against extreme heat

e an opportunity to better understand and
respond to the history of the site and any
legacy issues.

Our analysis considered 3 scenarios (Figure 6):

e Scenario A captures the costs and
potential benefits of investment already
committed to developing a Forest Park.
However, it does not account for current
and future risks from soil and water
contamination.

e Scenario A+ further develops the Forest
Park as a second stage subject to
testing and analysis. It includes 24
months of monitoring starting in 2024
and ongoing monitoring as part of the

. Scenarios considered

5 Forest park (commenced)
2
S A+ -
S Monitoring
[ 72}
Full remediation (for illustration)
B A < rd

implementation costs.

Scenario B is a hypothetical illustration
of what full remediation would look like
for a park with similar attributes and high
levels of contamination.

All 3 options applied universal design and access
principles where relevant:

Designs for paths and entrances use
appropriate materials (e.g. decking and
mesh that is safe and facilitates ease of
access for people with mobility
difficulties), and provide ramps
alongside or replace stairs on steep
slopes.

Paths and amenities have lighting, for
safe use at night.

Signage and education elements include
Braille or spoken interpretation, and/or
information that could be provided via an
app, increasing access to information in
various forms for peoples with different
impairments and forms of disability.

Forest and wetland park (proposed)

" Design and construction (TBC)

Time

T T T T T

o

Figure 6: Scenarios considered as part of this case study and their timing
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On Nut Urban
Forest Park

Transforming a former urban waste
transfer site into a multifunctional
forest and wetland park that provides
safe and inclusive recreational,
economic and environmental benefits.
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Benefits for On Nut NbS Benefits
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Figure 8. Overview of the relative NbS benefits at On Nut Forest Park



Scenario A - Forest Park

Rehabilitating a waste transfer site into a forest park

This initiative is being undertaken by BMA and PPT GC with support from Kasetsart University (Figure 9).
The project is expected to be completed in 2025-26 and involves the following typologies:

removing waste and covering any remnant rubbish with soil

implementing a landscape design that creates a no-maintenance urban forest with 3 ecological
zones

planting 45,000 trees by 2025 and landscaping with plant selection responding to soil pH and
salinity sampling

building open water ponds to provide amenity and biodiversity and retain rainfall run-off on the site
(a perimeter drain is in the design)

constructing a walking track round the outside of the park

limiting recreational activities to those around, rather than in, the park.
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Source: BMA,PTTGC, Kasetsart University Project team

Our analysis of Scenario A is based on the following assumptions:

There are no actions to manage any landfill decomposition (i.e. soil is not improved and the site is
not capped).

Sampling of pH and salinity has been completed and the trees planted are species most likely to
survive rather than species that will maximise cultural, aesthetic or biodiversity benefits.

Trees are planted before the wet season to support their establishment, but the park is not actively
maintained or irrigated after that.

Green coverage of the park will help to ensure soil is not mobilised and stormwater run-off will be
contained on the site.

Groundwater movements have not been mapped.

Sampling for contaminants such as heavy metals, nutrients, organics, PFAS, etc. has not been
carried out.



At the time of analysis, the project was well advanced (Figure 10).
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Figure 10: Site condition before tree planting and situation in late 2023

Details of increased benefits for the
urban living environment

§ 1 N 4 e
| i Q) siegligt .
| ik o - -
| 1 ~ e
= — =% N
' 7 7 ;\\ el &
v Ty, =
) —.
I}
/ /‘\\ Iy I 1 )
L ] /It —_— pea—
-_ass I S =
X0 il j =
;: o ¢ ( 1y I
Urban forests reduce heat Urban forests provide Urban forests should be
by providing shade and opportunities for people to developed using a suite of
evaporative cooling. retreat from the city and enjoy native species to optimize
recreational activities such as biodiversity values.

walking and cycling.

Figure 11: Visualisation of Urban Forests in the urban context

Source: World Bank, 2021. A Catalogue of Nature-based Solutions for Urban Resilience. Washington, DC: World
Bank Group



Scenario A+ — Forest and wetland park

Introduce terrace ecotone to forest, wetlands including swamp
forest, terrestrial forest and pathways

Augment water bodies to become treatment wetlands, adding
biodiversity benefits

This scenario proposes further investigating the site’s history, soil, groundwater and sampling and then
considering adding further biodiversity, water treatment, recreation, education and accessibility elements to
the Forest Park project. These additional functions could be achieved by applying the following typologies:

augmenting the existing ponds by adding a constructed wetland with a lined base with plantings
around and in the wetland that offer treatment and biodiversity benefits

using a chain of constructed wetlands and some pumping to treat run-off from the site and manage
any future leachate arising from the site’s waste transfer function

incorporating a terraced ecotone design involving swamp forest, terrestrial forest and pathways
that provide recreation, education materials on the biodiversity elements of the park and access for
all outcomes

undertaking further sampling and risk assessment to identify the range of future uses appropriate
to the site.

Progressing Scenario A+ requires better understanding the history, legacy and any risks associated with the
site’s past and current configuration, including:

information on the former waste transfer activities including the type of waste, length of operation,
amount of waste it contained and amount of waste removed

composition of soil used to landscape the site, depth of soil and slopes

hydrology including initial moisture condition, rainfall, run-off, infiltration and other water pathways
to understand movement and distribution of any leachate (from surface run-off, through the sail,
into groundwater, etc.)

further information on water quality including dissolved oxygen (DO), biochemical oxygen demand
(BODb), turbidity, electrical conductivity (EC), chemical oxygen demand (COD), alkalinity, pH, total
dissolved solids (TDS), total solids (TS), total suspended solids (TSS) and temperature.
Depending on the soil composition and quality, both organic and inorganic contaminants may need
to be monitored.



On Nut Park Plan Design

Indicative Plan (not to scale and illustrative only)
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Figure 12: Scenario A+ visualisation




Scenario B — Full remediation

@ Full restoration of site including capping to reduce pollutant and leachate offsite,
as well as treatment wetlands and multi-habitat forest types.

This is a hypothetical alternative to option A and would be applied where there was concern about site
contamination. While using some of the elements of option A plus it proposes full remediation and site
activation. (Figure 9). The typologies include:

+ using a chain of constructed wetlands to treat run-off from the site and manage any leachate
arising from the site’s waste transfer function

+ extending tree planting to include a diversified plantation with terrestrial and aquatic habitats to
provide natural areas for biodiversity and site rehabilitation

* incorporating a terraced ecotone design involving swamp forest, terrestrial forest and pathways
with natural water playground that provides recreation and access for all outcomes

* capping the site to contain any leachate with appropriate measures to manage any gas generated
by decomposing organic matter remaining on the site

» incorporating feminist and inclusive universal design processes and principles (via participatory
planning — see Box 1) to advance use by women and girls and enhance opportunities for peoples
living with disability.

Using these typologies to fully remediate a site with high levels of contamination offers:

» safety by preventing or managing any leachate and gas issues

+ treatment of canal water and potential leachate from the landfill sites

* an additional water source for irrigation and other park maintenance

+ urban heat mitigation to provide cooling shelter against extreme heat waves

« diversified urban ecology and amenity for the broad community focusing on access for all

* the opportunity to develop the urban park into an environmental, education and cultural hub that
allows for targeted planning with local communities involved in identifying and prioritising design
features to better ensure them as central, prioritised beneficiaries.

Box 1 | Participatory design

Participatory design approaches involve working with experts, local communities and
representatives from target groups — women and children, elderly people, peoples with disability and
residents of informal settlements. Applying participatory design from early stages of site and options
assessment increases opportunities to create spaces that deliver outcomes that do no harm, and
have amenities and services that advance equity and inclusion. Involving these groups early in risk
assessments and ESIA (environmental and social impact assessment) processes can help identify
the needs, rights and interests of local communities, better informing options development that
respond to their context, needs and priorities.
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3. Identify and value benefits and costs
=

Benefits
Figure 13 and Table 1 summarise the present value of benefits for scenarios A, A+ and B.

The largest source of benefits for all scenarios was improved biodiversity, which our analysis assumed are
shared by the whole Bangkok community,

We used a value transfer approach to estimate biodiversity, amenity and urban heat benefits. We
estimated carbon sequestration values following consultation with the Thailand Greenhouse Gas
Management Organization.

Given the soil quality and resulting constraints on tree and plant choices, we assumed that neither
Scenario A nor Scenario A+ achieves 100% of the potential biodiversity benefits. Scenario B involves
removing any contaminated soil, capping the site and significant investment in diverse plantings,
recreational and amenity activities, and leachate and gas management. This approach results in higher
amenity and biodiversity benefits but is costly (see below).

We assumed the benefits of Scenario A will be limited mainly to local residents. By contrast, we assumed
the higher amenity, recreation and education opportunities associated with scenarios A+ and B will be
shared with the wider Bangkok community (who visit the site). More visitors are also expected to increase
business activity in the area.

Scenarios A and A+ involve the same number and types of trees and therefore are assumed to generate
the same carbon sequestration and urban cooling benefits. By contrast, Scenario B has greater flexibility in
the number and range of trees available and therefore is assumed to deliver more carbon and cooling
benefits. Scenario B also benefits from a permanent water body on the site whereas the pond in

Scenario A is assumed to regularly dry up.

$50,000,000
$45,000,000
$40,000,000
$35,000,000
$30,000,000
$25,000,000
$20,000,000
$15,000,000
$10,000,000
$5,000,000
S0

Forest Park (A) Forest & Wetland Park (A+) Full Remediation (B)

Figure 13: Total present value of benefits for scenarios A, A+ and B
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Table 1: Disaggregated present value of benefits for scenarios A, A+ and B

Benefit Present value (based on 20yrs data)
Forest Park Forest & Wetland Park
(A) (A+) Full Remediation (B)
Improved amenity (residents) $148,631 $198,175 $380,512
Improved amenity (visitors) $0 $1,428,561 $2,805,246
Improved biodiversity $15,665,885 $19,764,127 $40,106,310
Urban heat $54,721 $54,721 $ 84,055
Carbon sequestration $366 $366 $484
Local business activity $895,837 $1,407,314
Total $15,869,603 $22,341,787 $44,783,919
Costs

Construction
and
implementation;
Land needs

e Earthworks and lining
for ponds, wetlands and
drainage connections

e Earthworks and
materials for accessible
pathways

o Seedlings for aquatic
habitat

e Interpretation signage
for communications

e Provision for inclusion
and accessibility

Maintenance

Maintenance costs may include:

e Monitoring and site
testing

e Pond and water system

e Replanting, depending
on tree mortality
Pumping costs
Provision for inclusion
and accessibility

Other direct and
indirect costs

Example costs:

Training and
appointment of staff to
help facilitate
community and citizen
science visits
Replating or
maintenance days with
PTGCC and BMA
Site monitoring and
reporting for carbon
market requirements

Figures 14, 15 and 16 summarise the present value of costs associated with scenarios A, A+ and B.

The costs of Scenario A were provided by PPT GC. The first 4 (financial) year costs are the same for
scenarios A and A+. However, Scenario A+ includes additional investment in monitoring and investigations
and, subject to the outcome of that work, construction of a wetland and additional recreational
infrastructure. We used international benchmarks for Scenario A+ and Scenario B costs where necessary

to estimate these additional costs.
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Figure 14: Total present value of costs for scenarios A, A+ and B

Scenario A

= Site preparation

= Sapling cost

= Tree planting cost

= Tree maintenance

= Tree monitoring

= Reporting Cost

= Construction - Amenities
= Replacing Tree

u Gratuity to University

= Carbon Credit Certification




On Nut Forest Park — Thailand, Bangkok — Case Study Report 25

Scenario A+

= Gonstruction Cost - Forest

= Tree maintenance

= Tree monitoring

= Reporting Cost

= Construction - Amenities

= Replacing Tree

m Gratuity to University

m Carbon Credit Certification

m Construction - Wetland

m Construction - planting soil (wetland only)
= HDPE Liner

= Drainage Layer (small rock)

= Pump Flow rate

= Gonnection Pipe

= Other amenities per design concept
= 0&M Wetland

m Q&M Pump Flow rate

= Q&M Other Amenity per design cost
m Sampling canal, soil and ponds

Figure 15: Disaggregated present value (PV) of costs for scenarios A and A+

Scenario B

m Construction - Wetland

= Construction - Pond

= Gonstruction - soil

m Gonstruction - forrest

m Gompact Clay Cap

= HDPT Line

w Drainage Layer (small rock)

u Pump Flow rate

m Connection Pipe

= Gonstruction - irrigation

= Pedestrain Path

m Perimeter Drain

m Retaining Wall

= (ther amenities per design concept
= 0&M Wetland

= 0&M Pond

m Q&M forrest

= 0&M Pump Flow rate

m 0&M Other Amenity per design cost
m Garbon Credit Certification

Figure 16: Disaggregated present value of costs for Scenario B

Scenario B has a very different cost base because it involves full remediation of the site and includes more
facilities and higher maintenance costs.



The next step is to use the information from various sources to make an inclusive and informed decision
about the appropriate options for applying NbS to a specific site. Such assessments are best done by
drawing in perspectives and expertise from a range of disciplines, stakeholder groups and affected
communities. Benefit—cost analysis (BCA) is only one tool. And while it considers costs and benefits for
small stakeholder groups — such as peoples with disability — where possible, their rights and interests may
be lost, forgotten or masked over by a larger or more powerful population group.

For this reason, decision makers should make special effort to engage and involve those who are
vulnerable or directly impacted by the project — considering overlapping forms of vulnerability and
marginalisation experienced often by women, peoples with disability and those at the margins of society
such as without land or resource tenure, or people who will have to resettle as a result of the project or its
operations. Inclusive approaches to early-stage feasibility and impact assessment can ensure the views of
these groups are considered early in the project cycle, so the options developed are more likely to respond
to their needs and rights.

Our BCA uses a discount rate of 3% (equal to the Thai 10-year government bond rate at the time of the
analysis). We estimated all economic values over 20 years and converted them to $US using a $US:THB
exchange rate of 0.028.

Based on the assumptions listed above, the analysis (Table 2) revealed:
»  All scenarios deliver significant value to the community

* Scenario A delivers a very high overall return per dollar invested, with low ongoing maintenance a
key factor

«  Scenario A+ significantly increases the total value created, although this is subject to better
understanding any water and soil contamination issues.

Table 2: Summary of BCA analysis for scenarios A, A+ and B

Scenario A Scenario A+ Scenario B
NPV 15.5 20.1 40.7
BCR 44 10 11

Scenario B could deliver significant benefits to the community with a return of around $US11 of value for
every $US1 invested.

This analysis was based on several strong assumptions (outlined above). We relaxed these assumptions
during sensitivity testing, to understand how robust the results are:

* We raised and lowered all costs and benefit estimates by 30%, and used the Monte Carlo function
of the INFFEWS BCA Tool to simulate 1,000 combinations of the costs and benefits.
*  We varied the discount rate, applying rates of 1% and 5%.

In all cases, the net present value of all options to the community remained positive. However, the analysis
revealed some areas for further investigation:

* The significance of the estimated biodiversity values to the overall results suggests further work is
needed to better understand biodiversity values in On Nut.

* The future costs of all scenarios will need to be revisited in light of further sampling and deeper
understanding of any potential future leachate or gas management issues.

«  Carbon sequestration currently provides only a small financial incentive for upscaling due to both
the small size of the park and the relatively low value of credits available under the Thailand
Voluntary Emission Reduction (T-VER) program.
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Rejuvenating the On Nut waste transfer site is part of “The More You Plant, the Better’ project which
supports BMA'’s policy to increase urban forests and plant one million trees in Bangkok. It is being delivered
and funded through a partnership between BMA and PTT GC between 2022 and 2025. This funding covers
the development of the park and some monitoring of carbon sequestration, and was designed to minimise
ongoing maintenance. Kasetsart University assisted with the design so that selected tree species are
appropriate for the ground conditions and require minimal ongoing maintenance. PTT GC and BMA
continued support of the park through a monitoring program on both carbon and biodiversity would
demonstrate evidence of the value of investing in green spaces, potentially catalysing further public-private
partnerships.

Funding options for the additional testing and construction involved in Scenario A+ are still being explored.
However, where these options deliver wider community value it is also reasonable to assume that the wider
community would contribute to their cost. Our analysis assumed this would be funded through BMA
charges rather than other options such as land taxes or charges for using the park.

The Forest Park project is an opportunity to create a model for forest planting for carbon credits.*® Carbon
sequestration currently provides only a small incentive for upscaling. As the name suggests, T-VER
encourages voluntary participation in activities that reduce greenhouse gas (GHG) emissions across all
sectors. Organisations can sell and buy carbon credits to afforesting and reforesting land, restoring
degraded mangroves, planting fast-growing trees and participating in sustainable forestation projects.

The price of trading carbon credits in the Thai market is relatively low compared with global markets, partly
because the country does not enforce GHG emissions. The Thailand Greenhouse Gas Management
Organization (TGO) is also working to improve transparency and therefore confidence and patrticipation in
the scheme.

Other market-based mechanisms that could be explored include biodiversity credits. These measurable,
traceable and tradeable units of biodiversity can be used to finance nature conservation and restoration.3!
The credit documents the environmental action, where it occurred, who developed it and under what
methodologies, and is certified following a specific system. Several approaches have been applied in New
Zealand, Colombia and Australia.3? Applying regulated biodiversity credits in Thailand can provide
incentives for investment in green spaces in urban areas. However, biodiversity credits are an emerging
area and their potential must be considered within the wider context of financing opportunities and needs,
as well as national and international policy and financial mobilisation.3®

30 PTT GC (2022). The BMA joins hands with GC to transform garbage dumps into forests by launching ‘The More You Plant,
the Better’ project to create 55 rai of green space and help purify the lungs of urban dwellers. Bangkok: PTT GC.

81 JUCN Urban Alliance (2021). Cities and Nature: the Issues. Switzerland.

32 Carbon Credits (2022). Biodiversity credits: A new way of funding nature protection.

33 Carbone 4 and Nature Finance (2023). Harnessing biodiversity credits for people and planet. France: Global Environment
Facility.



https://sustainability.pttgcgroup.com/en/newsroom/news/916/the-bma-joins-hands-with-gc-to-transform-garbage-dumps-into-forests-by-launching-the-more-you-plant-the-better-project-to-create-55-rai-of-green-space-and-help-purify-the-lungs-of-urban-dwellers
https://sustainability.pttgcgroup.com/en/newsroom/news/916/the-bma-joins-hands-with-gc-to-transform-garbage-dumps-into-forests-by-launching-the-more-you-plant-the-better-project-to-create-55-rai-of-green-space-and-help-purify-the-lungs-of-urban-dwellers
https://iucnurbanalliance.org/cities-and-biodiversity-the-issues/
https://carboncredits.com/biodiversity-credits-a-new-way-of-funding-nature-protection/
https://www.naturefinance.net/wp-content/uploads/2023/06/HarnessingBiodiversityCreditsForPeopleAndPlanet.pdf

On Nut Forest Park — Thailand, Bangkok — Case Study Report 28

6. Upscaling and potential next steps and
recommendations

Conservative estimates count 70 legally-approved landfills operating in Thailand, as well as 1,888 open
dumping sites and numerous brownfield sites.3*

This study illustrated the potential benefits associated with 3 strategies to manage these types of sites.
However, any decision to remediate and activate a site must be made case by case and with a good
understanding of the risks and opportunities associated with each site. We recommend developing
guidelines to inform site risk assessments of potentially contaminated land as a valuable first step towards
better management.

Considering opportunities for upscaling also highlighted the potential to further develop processes to
identify and regulate potentially contaminated sites around the region.

Relevant vision, strategies and policies to support urban NbS

In 2016 the Thai Government introduced a 20-year National Strategy for Thailand to achieve high-income
status by 2036. Termed ‘Thailand 4.0’, the strategy sets out the Thai Government’s goal to create “... a
secure nation, contented people, continued economic growth, an equal society and sustainable natural
resources”.®® A key element is, which capitalises the country's biological diversity and cultural richness, and
employs technology and innovation. NbS are reflected in one of the key elements of Thailand 4.0 — Bio
Circular Green (BCG) growth which:

* involves producing renewable biological resources and converting them into value added products
* aims to reuse and recycle resources

« determines to keep economy, society and the environment in balance, leading to sustainable
development.36

Further, the Office of National Water Resources (ONWR) and other agencies increasingly recognise the
importance of NbS as part of infrastructure. Measures such as wetland rehabilitation and protection,
watershed forest restoration and combinations of traditional engineering and NbS are both in the National
Water Resources Management Master Plan (2018-2037) and the 2021-2030 Nationally Determined
Contributions (NDCs) which provide updated commitments to cut greenhouse gas emissions under the
Paris Climate Agreement.

The 2013 Comprehensive Plan guided Bangkok’s development over the past decade, but is now less
relevant due to new urban challenges such as traffic congestion, environmental degradation and housing
affordability. The Thai government’s National Development Plan 2037 aims to decentralise planning,
empowering local administrations to drive sustainable urban development and align Bangkok's growth with
national objectives.®” Individual ministries (including town planning, environment, transportation and
economic development) address urbanisation challenges in Bangkok, while local administrations like the
BMA are empowered to develop and implement comprehensive plans tailored to the city's specific needs.3®

As part of addressing urbanisation challenges, Bangkok Governor Chadchart Sittipunt launched a plan in
2022 to develop ‘15 Minute Pocket Parks’ to ensure easy access to greenery for all residents.*® By May
2024, more than 100 parks have been opened; the BMA aims to develop 500 parks (covering 1,500 m?),
and increase green space to 10 m?/person by 2030.4° This campaign aligns with the Green Bangkok 2030

34 https://gepp.me/en/thailand-state-of-landfill/

35 Government of Thailand (2018). National Strategy 2018—2037, Bangkok.

% Royal Thai Embassy, Washington DC (2023). Bio-Circular-Green Economic Model (BCG) - snwandasmma o nsadsdi; NSTDA
(2024). BCG Concept. Bangkok: National Science and Technology Development Agency.

7 P Lert-udompruksa, S Bhanushali and S Chopda (2024). Future city: Bangkok 2030. IAAC Blog.

% p Lert-udompruksa, S Bhanushali and S Chopda (2024). Future city: Bangkok 2030. IAAC Blog.

3% The Nation (2022). Bangkok creating 101 ‘pocket parks’ on area twice the size of Lumpini Park. 26 November.

40 Bangkok Metropolitan Administration (2024). Introducing Bangkok’s 100" 15-minute park at ‘100" Ruamjai Pak @ Laksi’ to
move forward in creating a green Bangkok according to the target of 10 sq m/person by 2030. Bangkok: BMA.
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https://www.nstda.or.th/thaibioeconomy/bcg-concept.html
https://blog.iaac.net/future-city-bangkok-2030/
https://blog.iaac.net/future-city-bangkok-2030/
https://www.nationthailand.com/thailand/policies/40022468
https://pr-bangkok.com/?p=315427
https://pr-bangkok.com/?p=315427
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project launched at the end of 2019 to develop additional, sustainable green spaces for healthier city
dwelling, and Bangkok250, which aims to make the inner city ‘more liveable’ by Bangkok’s 250th birthday
in 2032.%1. These initiatives are supporting Thailand’s goal of reducing 20-30% of its greenhouse gas
emissions by 2030.42

Relevant enabling laws to support NbS

A key issue for this case study has been understanding the quality of soil and water at the On Nut Forest
Park, and if methane is being produced. Some sampling of the soil and water has occurred, but the
presence of heavy metals or other substances that might be harmful to human health has not been
investigated. This is important if the park is to be used as a recreation space in the future.

Thailand does not have specific legislation relating to land contamination or assessing the risk of former
waste or brownfield sites to be used as public green spaces. The primary framework is the Enhancement
and Conservation of National Environmental Quality Act BE 2535 (1992) (NEQA), which, through
Notification No. 25 (BE 2547), sets acceptable soil contamination levels for soil used for living, agriculture
and other purposes. The Notification also specifies methods for testing soil contamination.

The NEQA is implemented through the following:

* Notification of Ministry of Natural Resources and Environment on Specification of the effluent
standards for developed land BE 2564 (2021). 2021-07-19

* Notification of Ministry of Natural Resources and Environment on Designation of the developed
land as a point source which shall be regulated for the wastewater to be discharged into the public
waterways or environment BE 2564 (2021). 2021-07-19

* Notification of the National Environmental Board: Soil Quality Standard. 2021-03-11

* Notification of the Ministry of Natural Resources and Environment on Projects, Undertakings, or
Operations Required to Provide an Environmental Impact Assessment Report and Rules,
Procedure, and Conditions in Providing an Environmental Impact Assessment Report. 2018-11-19

* Notification of the Ministry of Natural Resources and Environment Prescribing Standard for
Controlling Wastewater from Small Establishments Manufacturing or Providing Some Types of
Products or Services BE 2564 (2021). 2016-02-264

Significantly, Thai law does not define ‘contaminated land’. The NEQA defines ‘standard of soil quality’, but
does not label substandard soil as ‘contaminated land’. The quality standards under the NEQA merely
indicate a benchmark for desirable environmental conditions. While NEQA does not impose penalties for
failing to meet soil quality standards, strict civil liability can apply if soil degradation harms an individual’s
life, health, or property. Enforcement and cleanup are overseen by the Department of Pollution Control
under NEQA and the Land Development Committee under the Land Development Act BE 2551 (2008)
(LDA)** The LDA empowers the Ministry of Agriculture and Cooperatives to regulate and remediate land
contaminated by harmful chemicals for agricultural use.*

The Pollution Control Department (PCD) has the authority to set the criteria, methods and conditions for
pollution management of solid waste, hazardous substances, water quality, air quality, noise and vibration
levels. PCD can also assign officers to investigate public complaints about pollution; and to establish fees,
fines, and civil and criminal liability for violations of the law. However, PCD cannot enforce against polluters
outside its jurisdiction, including most factories and industrial facilities. This responsibility is with the
Department of Industrial Works (DIW) and the Industrial Estate Authority of Thailand (IEAT).*® The Ministry
of Industry issued regulations in 2016 under the Factory Act BE 2535 (1992) requiring certain industries to

41 The Urban Change Agent (2024). Bangkok 250. Bangkok.

42 C40 Cities (2022). The Green Bangkok 2030 Project. New York City: C40 Cities.

4 Food and Agriculture Organization of the United Nations (2024). Enhancement and Conservation of National Environmental
Quality Act, BE 2535. Rome: FAO.

4 Conventus Law (2015). Thailand — Guide to Contaminated Land. Hong Kong: Conventus Law.

4 Conventus Law (2015). Thailand — Guide to Contaminated Land. Hong Kong: Conventus Law.

46 Asian Environmental Compliance and Enforcement Network (AECEN) and USAID. (2004). Environmental Compliance and
Enforcement in Thailand: Rapid Assessment. htips:/data.opendevelopmentmekong.net/library record/environmental-
compliance-and-enforcement-in-thailand-rapid-assessment
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monitor and report soil and groundwater contamination, and to mitigate or remediate contamination if
standards are exceeded.*’

There are overlapping responsibilities between agencies, and the overall institutional fragmentation arising
from diffuse responsibilities increases the risk of effective management as well as the costs needed for
coordination. The capacity for enforcement of existing measures is understood to be limited due to budget,
human resources and limited enforcement authority. Existing measures tend to focus on reacting to
identified issues rather than proactively identifying and avoid contamination problems.

In light of the above, the lack of clear guidance on safely remediating contaminated sites presents an
opportunity to develop guidance on site risk assessment. This guidance could be based on international
best practice (with specific reference to the Australian National Environment Protection Assessment of Site
Contamination) Measure 1999 (NEPM). It could include:

» steps needed and information sources to develop the site risk assessment
« definition of the problem (using international benchmarks)
*  best practice for site risk assessment (including sampling and testing)

» characterisation and analysis of potentially contaminated soils, groundwater, vapour and soil
gases

* suggested interventions to remediate risk of former waste sites/brownfields using NbS

* based onrisk level and interventions, the categories of use/contact (with a focus on public green
space).

The proposed guidance could be applied at On Nut and other waste transfer and brownfield sites, with
recommended measures to reactivate sites as green public open space. A deeper understanding of any
potential risks associated with brownfield sites can inform sampling programs, which in turn provide
information on how the site can best be remediated. Given the ambitions for expanding green space in
Bangkok, one approach is to transform former brownfield sites, such as Benjakitti Park. The park was
transformed from the site of a former tobacco factory into a low-maintenance regenerative system that
intercepts and reduces stormwater, provides filtration through wetlands and biodiversity.

Community engagement

Some of the community members in the immediate vicinity of the On Nut Forest Park worked at the waste
transfer sites, and the waste management facilities in the area and have been engaged in constructing the
Forest Park. That said, community involvement in designing the park appears to have been limited.
However, moving forwards there may be employment opportunities to maintain the park. Any ongoing
monitoring should involve community members to increase the sense of ownership and appreciation of the
value that the park can provide.

Some kitchen gardens established on the park boundary produce vegetables. It is unclear if these gardens
use canal water for irrigation, and the quality of the produce is not known. An option through Scenario A+
could be to use treated water from the wetland to support these gardens, although this is dependent on the
soil and water testing of the site.

Considering upscaling highlights the importance of understanding and engaging with affected communities
and beneficiaries, to ensure financing and funding includes options and project design that can support
their needs and interests. Various forms of financing when designed through participatory processes can
support outcomes for local peoples and affected communities, including benefit sharing, tenure and
resource user rights, harvesting or production rights, and employment opportunities.

These should be considered long term (not just in construction phase), and can be linked directly to
business opportunities that arise from converting land, treating and managing waste (such as methane gas,
or compost generation), and creating new parks, gardens and wetlands (e.g. maintenance, tourism,
food/drinks/crafts).

47 Enviliance ASIA (nd). Soil and Groundwater management in Thailand. Tokyo: Enviliance ASIA.
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A broad range of options for place appropriate solutions

Each site is unique and what works well in one place may not appropriate for others. The options
considered in this case study provide a spectrum of choices that can be adapted to other parks of Bangkok
and wider Thailand.

The On Nut Forest Park is a local achievement and helps deliver BMA’s ambitions for Bangkok 2030
including 15 minute parks. Another park developed on an abandoned landfill site, the Metro-Forest Project
(on Bangkok’s eastern fringe, about 6 km from Suvarnabhumi International Airport) aims to reverse the
trends of suburban sprawl, mitigate heat-island effects and reduce flood risk.*® In early 2012, the PTT
Reforestation Institute commissioned a design team to create this urban forest park focused on ecological
regeneration, environmental awareness and education about local forest ecology. Construction began in
May 2013 to create engineered berms topped with 6,000 m2 of high-quality soil mix.*°

To foster diverse forest ecology and stimulate plant growth, plant species were strategically grouped
according to their successional rate and optimal growing conditions. Flood-tolerant species were planted
along the riparian edges, while deciduous forest plants and lowland Dipterocarp species covered the
berms.%°

The lessons from the Metro Forest Park including around continued operation and maintenance together
with the proposed site risk assessment guidelines can inform the next steps possible for the On Nut Forest
Park when it is complete as well as options for adaptation and application to other locations.

Moving towards implementation and operation (technical and
financial)

Working with the Department of Climate Change and Environment, BMA and PTT GC, the On Nut Forest
Park can provide insights for ongoing and future conversion of waste transfer and brownfield sites into
public green space. Key aspects that can be further developed and applied at On Nut and other sites
include a biodiversity assessment (given biodiversity’s contribution to the BCA) and a site risk assessment.

Biodiversity assessment

e Biodiversity can be assessed by analysing flora and fauna across the park including: insects,
plants, birds, amphibians, fish, mammals, etc. A baseline can compare performance against
similar assessments at Rama IX Park and/or the Metro Forest Park to understand the expected
trajectory of biodiversity.

e Educational information such as sign boards can provide information on the growing biodiversity
and how this links to Bangkok, Thailand and international goals.

e Continued monitoring of biodiversity can indicate the health of the park and supply evidence that
supports the value of the investment.

e Proposed next steps include:

o identifying local biodiversity experts
o determining a survey methodology, carrying out surveys and compiling results
o developing and displaying educational materials.

Site risk assessment

e As former waste transfer and/or brownfield sites are converted into green spaces for multiple
uses, it will be important to understand any potential risk that can impact human and
environmental health.

e Although Thailand has soil quality standards, there is no guidance on how previously
contaminated sites can be safely remediated. This situation creates an opportunity to develop
site risk assessment guidelines.

e Building on international best practice, the process can identify possible risks and how they
can be assessed. Risks include contaminated soils, groundwater, vapour and soil gases.

48 J Trulove (2017). ‘Control of the canopy’. Landscape Architecture Magazine, 8 May.
4 Landuum (2022). The Metro-Forest Project.
50 Landuum (2022). The Metro-Forest Project.
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e The guidance can provide pathways to determine how best to rehabilitate former waste
sites/brownfields using NbS and what they can be used for.

e There is the potential to test these guidelines at On Nut Forest Park to better 1) understand
the site; 2) design a sampling and testing at the site. However, this will depend on the level of
interest and resources available to carry out this testing and enhance the park.

Continued collaboration and learning

The On Nut Forest Park has been developed as a public private and university collaboration. There is an
opportunity to continue to build on and expand this collaboration to demonstrate the what is practical,
effective, efficient and fair in a Thai and regional context.

This case study is one of 8 being completed in very different parts of the Greater Mekong Region as part of
the RUCasS program which also provides an opportunity to share experience and insights and take action
so that nature based solutions can make a valuable contribution to more climate resilient communities,
environments and economies.
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Appendix 1. Case study methodology

Each case study follows the 5-step process for identifying, valuing and choosing an appropriate mix of
interventions for a particular context.5*

o Define your urban system context

= What are the obje: s and functions of the urban area of focus
from a hydrologic, social, environmental and economic
perspective?

= Define GEDSI characteristics, interests and rights for the area of
focus

Considerations:

* How do these objectives and functions interact with wider
catchment and regional factors?

= Assess climate vulnerability and degree to which the objectives
of the urban system is are impacted by different types of climate
hazards.

L — = Identify a selection of context-appropriate management
Considerations: interventions/options, based on the three-tiered strategy:
prepare, respond, recover

= Consider full spectrum of green, grey and blue interventions
as well as non-structural solutions

= |dentify GEDSI interests/needs in each option.

S — = The direct and indirect benefits, costs and risks of
Considerations: different options need to be identified and quantified

= Consider the distribution of benefits, costs and risks across
time, stakeholders and location — including a particular
focus on vulnerable population groups identified through
your earlier GEDSI analysis.

Evaluate and compare op

= Benefit cost analysis provides a rigorous method to compare
different options

Considerations:
= Sensitivity testing and transparent assumptions build

understanding and support better decisions

= Distributional impacts for both benefits and costs are important
considerations.

= Independent or peer review and participatory processes
enhance confidence in options assessments

— = Once you have selected the optimal mix of interventions,

Considerations: principles for fair and efficient financing options need to be
identified and options assessed.

51 The Integrated Urban Climate Management (IUCM) framework extends the Integrated Urban Flood Management framework
developed with the World Bank and applied in China: Wishart, M., Wong, T., Furmage, B., Liao, X., Pannell, D. and Wang, J.
(2021). The Gray, Green, Blue Continuum: Valuing the benefits of nature-based solutions. Washington DC: World Bank.
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