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Community Catalyst:

Building a Water Sanitation System for Social Inclusion in Winneba, Ghana
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ABSTRACT

Located on the coast of the Gulf of Guinea in Ghana, West
Africa, the city of Winneba boasts one of the important
ecological wetlands inscribed on the list of Ramsar

Sites. However, Winneba faces daunting environmental,
economic and social challenges—e.g. water sanitation
crisis, infrastructure deficiency, environmental
degradation, gender inequality, and social conflicts—
interacting with each other to create a vicious cycle. Based
on a collaborative workshop, a “crowd-sourcing” decision-
making process, on-site fieldworks, and an Interactive
Web Map, the project team develops in-depth study of the
social context and traditional customs of Winneba. A water
sanitation system, also as a network of public spaces that
facilitates ecological and social improvement, is proposed.
It includes drainage systems, rain gardens, water kiosks,
orchards, public biogas toilets, and organic waste collection
stations. Combining a three-phase implementation,

i.e. establish the concept of public space, create a site
through collaborative work, and connect communities,

the project team introduces a bottom-up incentive system
that encourages local community residents to collaborate
and participate in constructing and maintaining the public
space system for their communities, so as to improve the
wellbeing of the communities and the city. Not just proving
a design strategy for a kind of public space or a plan for a
network of urban green space system, this project sets an
exemplar to long-term sustainable management of water
sanitation system through self-government of residents
and communities in developing countries.
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1. An aerial view of the site, with
the Old Town of Winneba in the
foreground, Muni Lagoon and
surrounding wetlands in the middle,
and the sacred mountain Manku in
the background.
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2. Urban development and expansion of Winneba, as well as existing discharge of domestic sewage and water pollution.
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3. Water sanitation services in the Effutu Municipal District
(Source: Ref. [1])

4. Polluted shores and fishing ports

5. Public water kiosks in the Old Town of Winneba
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6. The list of all potential design
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interventions proposed by

the SWOT analysis, ranked in
descending order of importance
scores from “crowd-sourcing”
decision-making process
shown as the left picture.

The right ones show “crowd-
sourcing” process in March,
the project team consulting
with local assembly members
and planners in June, and the
team collecting the opinions
of fishermen and residents in
October respectively.
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T

, The Mission of the Wildlife Division is
A 1 ,,J “To work effectively with others to ensure
sustainable management and development
of Ghana’s wildlife and their habitats, so
| as to optimize their contribution to national
social-economic development”.

This smoking house provides jobs
for many women. It would be great to
have more job opportunities.

= for fishing in the sea. Mgl
& Women buy fish

-7 from their husbands,
smoke and sell them.

MRS ) HETE, A TRAEMaAENt a4
W HEE A X S 5 8 O 2Ok dE R
Hu A s [ AN SE R, Eh R BURE PR R K DA
it F GE R TR R R I 25 5 A SR . (E
Xof it o R A R AR T TR AL - BE— 2D 4 BRI 23 AH DG
TR, 5 Y BUFIRAETRIT . V& B0, &
o PR s BRI &R AL (ATt
XEIEEGIANGO ) ; JETH IR & ™= A 0 ¥t
G HHER SRR IR TAE . WHRLLAK TUE RS
PR BT IR R W B E G R

20044F [y DURFIPPAS L B WAtk 53

O~ © Chen Xinhui



BEG SRR - SBIEFE UL AR, K WENSSWEATZNKN I, ATHFEMSgY 7 BREDEREMEEHAONELE. SR, HHD. ¥
ARSI BT AT HRASRESENOGR, RES

SEREAR, AREORIP IR IR o AREEAE R0 AATTIFHE B Al AL S — T R ket 23 (B B B, B0 — Ut BE IR A TIBNE AR, (Bt EE
(TR0 HB0] A COF BB FRBERE IR TR R G RGO MR, SR ZR R ORI X i K IR ROBRER RS L

B/‘J*X*IJ s ﬁﬁkﬂ]ﬁ%dg‘{%iﬁi"f{o ” I7JYJ]I?1}:E'4 Bfﬁiﬁk %ﬁﬂ%}?tﬂgﬂ(ﬂé&ﬁ@?iéL%Eﬂé’ﬂ(éi@lﬁfﬁ%o ﬂmﬁ] 7. A narrative map illustrating experiences of people in
HRUN, AR 2 P SRR —RE, G SO SR R 2 AR B Tk 25 33 pyinness. The cycle of polutants, defecation, currents and

the fishing industry poses risks to public health of the

P BN 28 S N1 e |51 § A | =8 AN s O NS X R N SR gs A, IRE T A EE city. Although the interviewees hold different prospections
and concerns about city life, they are all vulnerable to this

FEE S8 SR R B, BR THOBUAR B85 A A Sk (s 8] R 2% T LA SR P A T A (0 SR 4 Y invisible cycle directly and indirectly.
JERA RSN RIS, AT LM XS S5MER M58, LAF

1

: ! ;

Akwasi — — — Efua -—-—-—- Robert ==tmmimmin: Selina ———— Ama ------- e Ato : Kofi
He is Efua's ﬁusband, She lives ih Akosua Village. Heisa touris%t. He will stay in Sheisa studént at UEW. She lives in aifemale He is ten years old. He He is a fisherman who
a fisherman ip Akosua She fishesi in the lagoon Winneba for? week, taking She never wé.nt to the compound wigh her female  quitted schéol to make lives in theiold town of
Village. He fishes in the with her ch:ildren. She break from his office work in lagoon, but sometimes goes families. She buys fish from  money for His families Winneba. ke lives in a male
sea and the I'agoon. smokes and sells fish in Accra. He erfjoys the view of to the beach éo enjoy the her husband, ismokes the by joining tﬁe fishing compound with his maternal
Heis worriedf about the Penkye. She is worried lagoon and the beach, but is breeze. She ig; from Kumasi, fish and sells 'smoked fish company. He is too tired  families. H'e is concerned
decrease in ffsh yield in about the decreasing fish upset by the iwaste there. and she plansl to work in in the fishing 'market. She to feel worried about with the err:wpty nets. He
the lagoon, bpt he doesn't  yield in the lagoon. Her : Accra as a teacher after worries about decreasing anything. ! sometimes; fishes by illegal
know why fish is getting solution is using tighter | graduation. : fish yield frorri the sea. : nets or fishes in closed
less and less} nets. : : ; ; fishing seaon.

s i é i i é

lllllsSea lliSea IIESea llllliSea llllliSea llllliSea
HEEE: Lagoon H || Lagoon B Lagoon W | Lagoon | Lagoon W Lagoon
i Shade H HEEE; Shade EEEEE; Shade B Shade B ; Shade W Shade
: ; E : SRERKG AT B
i i ; i i Approximate time staying in certain area per day
; : : : =— m 15h

SIKHER D

Wastewater discharge

SR Fespisprik h:) —=

@S = Lagoon fishing

Wastewater discharge

BRHE i

o e Open defecation :
dilialiscossiinadolenly sk

Fish landing beach

).

SR/ FR 51952 LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES 119

~3 © Chen Xinhui



1 Introduction

Situated on the coast of the Gulf of Guinea,
and with a population of 56,356, Winneba is
the largest city in the Effutu Municipal District
of Ghana, West Africa (Fig. 1)!".. Muni Lagoon
to the west of the city provides habitats for
numerous native wildlife and migratory birds.
In 1992, the Muni-Pomadze Wetland, where the
lagoon lies, was designated as a Ramsar Site for
its international ecological value.

Since 2014, Professor Nancy Takahashi
of the Department of Landscape Architecture
at the University of Virginia (UVA) has been
invited to visit Winneba multiple times, and
conducted onsite surveys to initiate her into the
problems of local ecological environments with
the help of local Ramsar site managers. In 2017,
she set up the design-research project “Relinking
City and Lagoon” in cooperation with Professor
Huang Guoping from the Department of
Urban and Environmental Planning at UVA to
sustain progress based on the harmony between
Winneba and Muni Lagoon.

Thereafter, a long-term partnership
was established through reciprocal visits of
representatives from Winneba and faculty
and students from UVA. In response,
interdisciplinary seminars and design studios
in Landscape Architecture, Architecture, and
Urban Planning were offered at UVA. This

article derives from two of the courses in 2019%.

Winneba Storyteller
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2 Pressure and Potential of Water Sanitation
System and its Management

The aggressive urbanization process in
Winneba results in an imbalance between the
growing needs of the population and the water
sanitation services (Fig. 2, 3). The environmental
degradation makes life harder particularly for
the residents in the dense Old Town. Due to
the lack of sanitation, 15% of the residents of
Effutu have to defecate in open spaces such as
beaches and lagoons'". The excrement, together
with untreated domestic sewage, is discharged
along surface runoff or gutters directly into
Muni Lagoon, or into other natural water bodies
connected to the sea. Worse, the west-to-east
longshore currents not only bring the pollutants
and germs back to the fishing ports (Fig. 2),
where the fish and other aquatic products are
contaminated and served as dishes, but also a
large amount of marine debris that accumulates
on the coast (Fig. 4). These problems challenge
the management of water sanitation system in
Winneba, and also threaten public environment
and health conditions greatly.

Existing water sanitation system in Winneba
serves the purposes of potable water supply
and domestic sewage discharge. Most local
community residents (“residents” hereafter)
obtain domestic water from public water kiosks
(Fig. 5) and defecate in public toilet facilities.

Therefore, where water sanitation stands is also

8. XEIMIE
8. Interactive Web Map
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where local public activities take place—e.g., at
a public water kiosk, women wash clothes and
chat with each other, with their children playing
nearby—all the activities became the basis of the
new program.

Maintaining a water sanitation system
is labor-intensive. However, by motivating
the public to participate in maintaining their
own community, the heavy responsibility
of long-term maintenance can be shared. In
Winneba, the deep-rooted clan tradition, policy
guidance for community-based management of
wildlife”, and experience in preserving wetland
landscape by community participation" show
potential for a sustainable water sanitation
system management plan with community
participation.

In addition, the improvement of water
sanitation system can potentially empower
women in West Africa. In Ghana, approximately
69% of households rely on women (aged 15
and over) to collect water on a daily basis, while
6.5% rely on girls (under 15)". Women devote
so much time and energy to domestic water that
their opportunity to get educated or achieve
financial independence is greatly compromised.
Water sanitation improvement can significantly
reduce time expenditure for water collection.

It takes 40 ~ 80 minutes per day on average to
collect water from unimproved facilities such
as natural water bodies, unprotected wells or

springs, but only 10 ~ 25 minutes per day on

(1) This project received the Honor Award in Urban Design,
2020 ASLA Student Award and Commendation for Planning
and Analysis, 2020 Virginia Chapter of ASLA Student Award.

2 A “crowd-sourcing” decision-making process refers
to an activity that all participants are asked to rank
every potential project presented during the workshop.
Participants anonymously write down their ratings for
each project on cards based on three criteria: high impact,
meaning significant benefits to the local community and its
environment; high priority, meaning urgency to implement
the action; and high feasibility, meaning low political
resistance and resource requirements.
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9. Eight festivals in Winneba and their related rituals, ritual objects and their transfer processes

average from pipe-borne, public taps or other
improved facilities'". The sustainable water
sanitation system proposed by the project

team would largely increase the number of
public water kiosks in Winneba, reduce the

time for water collection, provide employment
opportunities, and thus benefit tens of thousands

of women.

3 Design Process
In March 2019, the project team, together

with a group of local stakeholders—including

urban planners, educators, wetland managers

SRR [ RREIRE

from the Forestry Commission of Ghana,

and local tribal authorities—conducted a
collaborative workshop to develop a master
plan and strategies for implementation. First,
based on the vision for urban development of
Winneba, the participants conducted a SWOT
analysis and identified 16 potential action
projects which were then ranked in terms

of importance through a “crowd-sourcing”
decision-making process®. The top 7 projects
were chosen for implementation, listed below
in descending order: establish trash collection
system, construct research and education center,

restore shoreline vegetation, restore riparian
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corridor , establish multi-use trails, construct
public biogas toilets, and create stormwater
wetlands (Fig. 6).

In June, the project team partnered with
students and faculty from the University of
Education, Winneba (UEW) to meet with local
tribal authorities, members of the Forestry
Commission of Ghana, municipal assembly
members, and residents on site. With this
effort, they mapped out the architectures
and landscapes with conservation values and
available resources to decide the sites for design
interventions. In addition, the project team

attended a local town hall meeting and learned
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that a great local concern was given to the
promoting public biogas toilets.

In October, during a fieldwork, the project
team gained a preliminary understanding of
the daily needs of residents through interviews,
(Fig. 7). This investigation has shown that in
Winneba: 1) Residents are deeply attached to
the sea because fish harvested from the sea is
the major food source and the deity who lives
in the sea plays an important symbolic role in
local culture; 2) Despite its high accessibility
and ecological importance, the lagoon is merely
valued as a tourist attraction; 3) All interviewees
expect for more shade and water sanitation, such
as public water kiosks and public toilets.

In May, the author developed an Interactive

10. MERITEREE: HERMNEBENHEKAHTERUE—LE
FRBERBHERES, BER— 1N IBTNALENAI/NE
T %

10. Prototype: The community open space built by residents is
not only a simple collection of basic water sanitation but
also a small plaza that can accommodate public activities.
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1 person needs 3 L drinking water in 1 day
Boiling 1 L water = 30 ~ 40 L biogas

Web Map to solicit expectations and suggestions
from residents during the next 8 months.
Residents could upload audio files on this page
to tell their stories, helping the project team to

further “hear from” them (Fig. 8).

3.1 Design Concept

Anthropologist Michael Sheridan argues
that the successful long-term maintenance of
some African cultural landscapes, such as the
sacred groves, is due to their role in mediating
social conflicts and facilitating transformations
between social capitals”’. In Ghana, public
events and customary traditions (e.g. festivals)
have been the adhesive between natural and
built environments and play an important role
in landscape conservation. People celebrate
harvests and appreciate nature for its generosity
through festive ceremonies. Local tribes protect
wetlands and forests by taboos such as a ban
on fishing in Muni Lagoon every Wednesday.
Besides, existing animal sacrifice prompts efforts

for the conservation of wildlife species and their
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habitats (Fig. 9). For instance, a place covered by
the shade of a sacred grove—usually a protected
patch of woods of religious importance, from a
forest reserve to a small cluster of trees standing
in an open field or urban area—is often used
for rituals. Cutting down trees here, which is
believed to be disturbing the spirits and gods,
is strictly prohibited'. Evidently, cultural
landscapes provide places for public social life.
The process of planning, building, and repairing
of them, in turn, promote social inclusion.

Therefore, the project team puts forward a
sustainable water sanitation system for social
equity and ecological benefits. Instead of taking a
traditional top-down, government-led approach,
it proposes a bottom-up, community-based,
and cooperative one. The project stimulates
interaction and collaboration among residents,
thus providing an innovative paradigm of public
place-making.

Residents are encouraged to build their own
water sanitation—drainage systems, rain gardens,

water kiosks, orchards, public biogas toilets, and
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1 biogas plant takes 14 ~ 21 days to produce first biogas.
Biogas = 60% CH, + 40% CO,
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organic waste collection stations—with technical
support from experts and financial support
from the Municipal Assembly. Such effort leads
to a landscape transformation in the community
(Fig. 10). Domestic sewage is collected through
drainage gutters, filtered and purified in rain
gardens, and then stored for flushing biogas
toilets. A biogas digester converts human
excreta (from toilets) and organic waste (from
collection stations) into biogas, an energy-

rich gas mostly composed of methane, through
microbial catalytic fermentation. Biogas energy
will be used for water boiling and sterilization
at water kiosks, while properly treated residue
as fertilizer for orchards.

Planting fruit trees in the community
would not only provide valuable shade and
public space in the tropical Old Town, but
also stimulate the economy, public activities,
and street life through street sales of fruits and
their processed by-products, catalyzing a new

model of community participation. A credit
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system could further encourage community
participation. By using public toilets instead

of open defecation, taking organic waste such
as animal waste to a collection station with a
biogas digester for disposal instead of casting it
outdoors, or participating in the maintenance of
public facilities and trees, residents could earn
credits or in-kind incentives such as clean water,

fruits, bus tickets, or school supplies.

3.2 A participatory construction process

The key of the project lies in the
community participation. In addition, a
Winneba Community Catalyst Committee
(“the Committee” hereafter) was established in
2019 to raise funds, provide technical support,
mediate potential conflicts, and oversee the
construction process. The Committee was
composed of important stakeholders, including
representatives from the Winneba Municipal
Assembly, local government agencies, the

Forestry Commission of Ghana, local tribal
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authorities, the UEW, and the UVA. Named after
the agent used in the biogas production process,
the Committee serves as a bridge between
various participants in the community to
increase the efficiency of collaboration. This
form of organization maximizes opportunities
for different social groups to meet and
collaborate, and fosters community identity.
The project will be carried out in three phases
(Fig. 11).

3.2.1 Phase I: Establish the Concept of Public
Space

In Ghana, because of the ambiguity in local
land management, public spaces are always

immediately possessed for informal housing

- MBS BN ERT T BRI RIE S AR E =B M4

ESpUREN

. The project phasing shows a network of green spaces will
evolve from isolated pilot plots.
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once vacant. Therefore, the primary goal is to
establish and reinforce the concept of “public
space,” which serves as the foundation for
subsequent construction of a public water
sanitation system.

Groves in Ghanaian traditional culture
are often taken as a spatial metaphor for
collective activities. Their shade and aroma
also add to the atmosphere. In this proposal,
they are used to demarcate a site as a “public
space” and ward off encroachment. Once
initiated, a pilot project would start with
a site selection meeting among the UVA
project team, the Municipal Assembly, and
tribal authorities. The Committee will assist
in mapping the selected site and provide a
List of Recommended Tree Species, from
which the species are fast growing, tolerant
of local soil and climate, and have some
economic value. The residents will then
vote on the species they prefer to plant in
their own community. With the help of the

Forestry Commission of Ghana, residents

Locals take the
planting workshop held
by the UEW and‘the
Municipal Assembly.
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will be hired to plant the selected trees as a
way of demarcation (Fig. 12). As time passes
by, these sites cooled by groves of trees will
soon become popular gathering places for
people against tropical climates. In future
phases, some of the trees will be transplanted
to orchards, riverbanks, or used as street trees
to make room for public water sanitation

systems.

3.2.2 Phase II: Create a Site Through
Collaborative Work

To encourage residents to join in the
construction of the public water sanitation
system, the Committee would give out the
following instructions. Residents will be hired
in their interests and the employers (local
government agencies and the Ghana Forestry
Commission) will provide them with the
tools and necessary technical supports. Hired
residents will engage in building facilities such
as public biogas toilets, drainage gutters, rain

gardens, organic waste collection stations, and

Plant trees to occupy the
conserved vacant public
space, in order to prevent
illegal housing encroachment.

Two
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water kiosks in the demarcated site. In Ghana,
women are often encouraged to participate in
horticultural works, so job opportunities such as
tree maintenance will be available to them. The
built small public space serves both as a node of
the water sanitation system and as a place for

collective activities (Fig. 13).

3.2.3 Phase III: Connect Communities

The project envisions an evolvement from an
isolated system serving just one community to a
city-wide public water sanitation system created
by multiple communities working together.
Neighboring communities could decide how to
connect their water sanitation, such as drainage
gutters and street trees. As more communities
join in, the tree-lined streets are expected to
form green corridors with diverse tree species.
Each grove in the city will identify the presence
of a community public space. Together with
the connecting corridors, they will form a new
type of urban green network. Cooperation
and sharing among neighboring communities
can bring residents closer, which provides a
stronger social foundation for sustainable water

sanitation system management.

4 Discussion and Review

Winneba city planners and municipal
assembly members have shown great interest in
this small-scale, sustainable urban project and
have indicated that they will proceed to mark
the vacant plots for design intervention and
designate pilot communities.

Drawing inspiration from sacred sites, and

taking existing local social conditions into

2. B XERERERNEMRMETRN, BIEEKIFEE
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12. Led by the community group, the residents plant
mango trees, elected as the favorite tree species by
this community, on the selected sites to prevent illegal
encroachment.



E W/KfRE Rain garden

H BUKus Water kiosk

H /A3 Public plaza

A i+ XEE Communal orchard
B ZS %% Public biogas system
A ~23BS T 48 Biogas toilet
EFYELEE Waste collection
H W/KE7HF4 Rainwater storage

W H&ET™ Festival market

13. TR SRR EREDTEE

13. People from different social groups meet each other on the site.

account, an innovative approach is proposed to
construct a network of public spaces—i.e. water
sanitation system—that will contribute to a

more inclusive society. Moreover, an integrated
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some Local food.
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Kofi, I've finished
my work.

protect the environment unless you empower
people, you inform them, and you help them
understand that these resources are their own,

that they must protect them.”"”! Despite its

Great. Let's do pest control
together tomorrow.
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Wangari Maathai, the 2004 Nobel
Peace Prize Laureate, Kenyan social and

environmental activist once said, “You cannot
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Africa in the same way as the network of small
piazzas did to the city of Florence during the

Renaissance. LAF
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