IS RANWESHE RN
Royal University of Phnom Penh

Urban Climate Resilience in Southeast Asia Partnership (UCRSEA) Project

(Draft Working Paper)

Situation Analysis Report — Battambang City,
Battambang Province, Cambodia

Try Thuon, Ngin Chanrith, and Heng Naret

June 2016

This work supported by funding from:

. * I Sccial Sciences and Humanities

ez 2 IDRC | CRDI Canadi

Conseil de recherches en
sciences humaines du Canada
International Development Research Centre

Al ]
(_»anada Centre de recherches pour le développement international

1|Page



Table of Contents

T INEFOAUCHION. ...ttt e et e e st r e e st e e s s mnn e e e s s ansreeeesannnneeesannneeeeaan 3
1.1 OBJEOLIVES weeurieieieitieiiee ettt sttt ettt ettt e st e b e st e b e s an e e bt e san e e re e san e e r e saneeneesaeeeans 3
1.2 Framework and methodOlOZY .......coocvieriiiiiiniiiiieeeee e e 4
A. The concept of Urban reSiliENCE .......cccvireviiiiiiiiiie e s 4
AT THE SYSEBIML ettt ettt ettt et et e s et s bt e s ae e san e e sbe e saneesreesaneenneesmeeennes 5
A2, THE QZENT...eeiiiiiieiit ettt et et s et et r e s r e ae e san e re e see e nre e saeeennes 5
A3 THE INSHITULIONS . ..eeeeiuteresitieeettee sttt e sttt e sttt e sbeeesbeeesbeeesabeeesabeeesabeeesabeeesabaeesabesesabbeesasaeesabaeesabeeesarenasans 6
B. MEthOAOIOZY ...ttt ettt e st nre e e 6

2. Key element of urban SYStEIMS ...........cccoiiiiiiiiiiiiiiiiii i 7
2.1 Urban eCologiCal SYSEEIM ....cviiiuiiiiiiiie ittt ettt ettt sr e sae e see e e sne e see s 7
2.2 Urban Economic INfraStrTCtUIE. .......ueieriiiiiiieeiiiie sttt e sttt et sbee e sbee e sbeeesbeeesbaeesbeeesbeeenane 8
2.3 Existing Land Use and ZONINg........ccceroiiiiiiiiiinieiiieeenee ettt see s 9
2.4 The trend of land use change and SPeculation...........cocuereiieriiiciiiiiiiieceee e 10
2.5 Housing and informal SettIement ..........c.oocuiiiiiiiiiiiiiieee e 11

3. Water and waste Water ManagemeENT........cccueerueerrienrierreereesreereeseeereesieeereesreeereesreeseneesreesaneeneesaneenne 12
3.1 Water production and management ...........ccocueerreeruirnienieinrienee et 12
3.2 Water and SANItAtiON SEIVICES....ueeureeerrererieeerrereritteesreeesireessseeesreeassreesasseeessseesssseessseessseeesssseesnnes 13
3.3 Floods control and itS IMPACES ......ceceeriuieiieiiiiiieiee ettt 16
FI0OA 00 2003 . ettt ettt ettt ettt e e sa bt e e s bt e e s bbeeesabeeebbeesanbeeeabbeesnbeesbbeesbbeesanreenas 17
Significant impacts 0f 2013 fl00d......ccouiiiiiriiiiec e e e 18

4. Waste MaANAZEIMENT.......cccuiiiiiiiiiiii i a e s bbb e e s aa e s bbb s s 19
4.1 Solid Waste ManagemeNt ..........cecueeruiririerieiieenee et estee et ettt et sr e e snesreesaneereeseneeneen 19
The dump site and IS IMPACE .....eevueiriiieiiiiiieee ettt ne e e 20
4.2 Wastewater ManageIMENL ........cccuiiiiiiiiiiiiiiie e a e s e e s e a s s 21

S BIIETEY et a e 23

6. COMCIUSIONS. ..eeeuutteeitet ettt e sttt e e ettt e st e ettt e s ubeeebbeeesube e e bbeessbeeesabeessbeeesabeeaasbeesnbeeaseeesnbeeebbeesnbeesanbeenas 24

T RETEICIICES ..eiuitiieiiie ettt ettt ettt ettt ettt e s bt e st e e sttt e s bt e e s abeeesabe e e sabeeesabeeesabbeesabeeesabbeesabbeesaseeesanneenan 25

F N 1111 PO PP PPPRPRPPPRRT 27

List of figures

Figure 1.Strategic location of Battambang within GMS-SEC ........c..cccceiiiiiiniiniinieceeeceeeen 8

Figure 2: Existing land use plan in Battambbang tOWN ...........ccecvveriieriiieiiieriee e 9

Figure 3: Population trends and projection by 2020 ...........cccccieeiiieniieriiierieeeieeeiee e eeeesnee e 14

Figure 4: Current coverage provided by Battambang Water Supply Unit ,2016.......ccccoveriirinncnncnnncnne 14

Figure 5: Total monthly rainfall in 2013 .........ooiiiiiiieiieeeee ettt et e e e eesnnee e 17

Figure 6: Level of water level in Sangker River,2013 ........ccociiiiiiiiiiiii ettt 18

Figure 7: Existing wastewater treatment SYStEIM........cccuieruieriiieeireesieesieesteesteesteesseeeeeeeseeessseesnseesseenns 21

Figure 8: Current plan for wastewater treatment SYSEIMN .......c.eeecuererieeriieerieeeieeeieeeieeeieeeeeeeseneesreesreenns 22

List of tables

Table 1: Flood record and frEQUENCY .......ceecuiriiiieeiieeiie ettt ettt st e st e et e e ssee et e e snseesnseeenseesnseeenees 16

Table 2: Extend of floods in each urban commune............coceoviiiiiiiiiiiiiiii e 16

Table 3: Social sector affected by flood in 2013 ......cccuiiiiiiiiieeeeee e 18

Table 4: Baseline of solid waste generation by 2010 .........ccccuieeiieriieiiiieiiie e 19

2|Page



1. Introduction

The Urban Climate Resilience in Southeast Asia Partnership (UCRSEA) is a collaborative
project between academics in Canada, Cambodia, Myanmar, Thailand, and Vietnam, to conduct
research on and promote dialogue around building resilience in cities experiencing urbanization
and climate change. The research and dialogue activities are being conducted in eight secondary
cities — two cities per country in The Greater Mekong Sub-region (GMS). This region is
changing rapidly: from being a region characterized as largely agricultural to the process of
urbanization in the scale that never seen before in certain areas. This process is set to intensify
with the ASEAN Economic Community (AEC) coming into place in 2015 linking urban,
commercial and industrial centers across the GMS. The process of urbanization represents a
dramatic shift in ecological landscapes, and in demographics (Richard and MacClune 2013).

McKinnon (2011) defines urbanization as, “the increase in the number of people who live in
places defined as urban, the increase in number of people engaged in non-agriculture, and the
growth in the value of the non-agricultural production in an urban-rural spaces". He also
provides three elements to analyses on urban growth: the natural increase of the people who
already live in the city, the migration of people into the city from rural areas; and the expansion
of the city such that populations formerly regarded as non-urban become urban.

Urbanization creates dependency on critical systems (food, water, energy) that are often beyond
the control of city administrations. Failure in these systems can have enormous implications for
people in urban areas, while businesses located in these areas, and those dependent on resources
elsewhere are also at risk (Richard and MacClune 2013). In addition, the study shows that much
of the urbanization that is occurring in the GMS is happening in places that are already in
hazardous, particularly along rivers, coast, and deltas that re already vulnerable to flooding and
extreme weather events. Richard and MacClune (2013) show that the expansion of urban areas
is altering ecological landscapes; the conversion of agricultural land wetland areas creates new
risks of flooding, affecting key critical economic assets that located in these flood prone areas.

Battambang is one of the GMS corridor towns and situated along sensitive flood plain connected
by various tributaries, watersheds, national road No.5, No. 57 and railroad connecting Phnom
Penh through the town to other provinces surrounded Tonle Sap Lake and Thailand. The corridor
town approach is to maximize economic benefits of increased trade and traffic flows along the
transport corridors by developing proper strategic local economic development plan, adequate
infrastructure, essential services, and institutional capacity to guide and manage future
development and investment by attracting public and private sector for urban sector development
(ADB 2012a,b). The town is located along the Southern Economic Corridor (SEC) and
positioned to boost trade and investments and stimulate economic growth. Its location as a
market town along the transport corridor offers considerable opportunities as well as enormous
economic and environmental challenges. Currently, the town is envisioned to be a competitive
town becoming the regional economic centre for trade and investments for agri-industrial goods
and services along the SEC.

1.1 Objectives
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The objective of this Situation Analysis (SA) is:
* To review concept, framework and tool related to urban climate resilience
* To conduct situation analysis on key urban systemsits current status of climate resilience
within the town development strategies. Key urban system services and government are
highlight which include land use management and planning, waste, water and energy
management and infrastructure development.

Key related issues of urban were also documented including urban slums and informal
settlement and nature of their access to social services and social organization. The above
issues and sectors are some of the critical elements of urbanization and development being
identified in Battambang municipality.

1.2 Framework and methodology

A. The concept of urban resilience

Discussion on urban resilience is very common. It usually focuses on ecology, risk relating to
hazards and disaster, economy, and governmental or institutional capacity to improve resilience.
Francis and Chadwick (2013) show most works has focused on the social aspect of resilience,
essentially looking at how social urban system may be better enabled to withstand stresses
without highly detrimental impacts, and how quickly the system may return to normal after
stress. O’Brien and O’Keefe (2014) argue that within human societies, resilience describes the
capacity to anticipate and plan. Resilience, as a concept, has become part of the disaster
management, sustainable development and climate change discourses. In disaster management,
resilience is variously described as minimizing loses and damages, the ability to recoil from
adversity, self-righting and learned resourcefulness and coping capacity, ability to react or effect
recover.

As for resilience Alliance (2011) identified three characteristic of human-environment systems:
* the amount of change the system can undergo and still retain the same controls on
function and structure;
* the degree to which the system is capable of self-organization; and
* the ability to build and increase the capacity for learning and adaptation

Based on the reviewed from 28 studies on resilience, O’Brien and O’Keefe (2014) come up with
key focus on the physical, ecological system, social, community, system, individual, economic
and city. Ecological system are dominant studies following by the community and individual
with only one study focus on economic and city. This argument similar to what Francis and
Chadwick's resilience and resistance within urban ecosystem alongside with socio-ecological
system (Francis and Chadwick 2013).

Richard and MacClune (2013) shows urbanization creates dependency on critical systems (food,
water, energy) that are often beyond the control of city administrations. Failure in these systems
can have enormous implications for people in urban areas, while businesses located in these
areas, and those dependent on resources elsewhere are also at risk. The authors suggested to
focus on three components: the system, the agents and institutions. The approach is also being
adopted by URCSEA program. Historically, this framework was developed by Tyler and Marcus
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(2012): A framework for urban climate resilience. Building up from this framework, we learn
that urban climate resilience covers three major components of interlinked: the system, agent and
institutions that can be operationalized for local planning.

Al. The system

Cities requires high levels of infrastructure to deliver essential services. They are also linked
across multiples scale to other systems, such as regional food production that relies on ecosystem
to deliver provisioning services. At global scale, cities are connected through international trade
and investment patterns, which can have direct effects on local employment and livelihoods as
well as on supply ranging from pharmaceuticals to imported stable foods. Support system that
enable networks of provision and exchange of urban populations are therefore an essential
elements of urban resilience. They include physical infrastructure and ecosystem that provide
key services such as food production, runoff management or flood control.

From the study of complex engineering and ecological system, resilience system follow the
characteristic:

* Flexible and diversity: the ability to perform essential tasks under a wide range of
conditions and to convert assets or modify structure in order to introduce new way of
doing.

* Redundancy, modularity: spare capacity for contingency situations, buffer stock within
system that can be compensated the impact and lost.

* Safe failure: ability to absorb sudden shocks (including those that exceed design
thresholds) or the cumulative effects of slow-onset stress in ways that avoid catastrophic
failure. Safe failure also refers to an interdependence of various systems, which support
each other; failure in one structure or linkage being unlikely to result in cascading
impacts across other system.

A2. The agent

The resilience in complex adaptive system also links social agent and institutions along with
biophysical elements as components of socio-ecological system. This also refers to adaptive
capacity of social organization and individuals (e.g., farmers, consumers), households (as unit for
consumption, social reproduction, education, capital accumulation); and private and public
sectors organizations (government department or beaus, private firms, civil society organization).
They have identifiable but differentiated interests and are able to change behaviors based on
strategy, experience and learning.

Many agent depend on urban systems and demand services but are not proactively involved in
the creation, management or operation of those systems. Other agent are directly concerned with
management of critical urban system such as water supply, water quality, regulatory agencies,
private water utility, key water quality or regulatory organizations involved in water related
advocacy. Agent and actors considered as resilience include:
* Responsiveness: Capacity to organize and reorganized in an opportune fashion, ability to
identify problems, anticipate, plan and prepare for a disruptive events or respond quickly
in its aftermath.
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* Resource fullness: capacity to mobilize various assets and resources in order to take
action. It also include ability to access to financial and other assets, including those of
other agents and systems through collaboration.

* Capacity to learn: ability to internalize past experiences, avoid repeated failures and
innovated to improved performance, as well as learn new skills.

High capacity agent have the ability to anticipate and act in order to adjust to external changes
and stress.

A3.The institutions

The concept of institutions in social sciences refers to the social rules or conventions that
structure human behavior and exchange in social and economic interactions. Institution that
enable or constrain individuals to organize or to engage in decision making determine whose
interests are considered in political decisions making. Finally, pricing of urban structure services
is an institution that influence access to infrastructure systems and the resilience he offs,
particularly for thee urban poor. From studies of economic behavior, collective action, social
marginalization and decision making, key aspects of institutions linking gents and systems that
should be considered in assessing whether they enhance or constrains resilience appear to be
those outline below:

* Right and entitlements linked to system access (key resource and access to urban
system should be clear)

* Decision making process: in relation to urban development and urban systems
management should follow widely accepted principal of good governances:
transparency, accountability and responsiveness.

* [Information flow: household, entrepreneur, community organization need for
meaningful and creditable information flow to enable judgment about risks and
vulnerability and to assess adaptive option

* Application of new knowledge: institution that facilitation the generation, exchange
and application of new knowledge enhance resilience’s.

The framework for urban climate resilience facilitates planning for climate adaptation in cities by
reaching beyond a focus on climate impacts to integrate ecological, infrastructure, social and
institutional resilience factors.

B. Methodology

This situation analysis (SA) was carried out by building up from previous work on city selection
criteria for UCRSEA program with additional three periods of visits. The first visit took place
from 1-3 December 2015, the second was taken place from March 27-30, 2016 and final visit
was taken place 23-28 June 2016.

Additional literature reviews was conducted to support the key findings and data on urban
development framework and investment. Key informants interview, group meeeting and site visit
were carried out in each visit. The visit and interviewed was followed by the guideline of urban
climate resilience by focusing on selected key urban systems. The framework of interview, key
focus of discussion and key informants are listed in annex sections.
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2. Key element of urban systems

2.1 Urban ecological system

Battambang is part of the greater natural landscape of the Cardamom region'. The natural
habitats of this region form a complex network of interconnected landscapes and watersheds that
provide important ecosystem services to the region (Killeen 2012). The province used to be rice
production centre in supporting the country.

The major physical feature of the Battambang is the Sangker River which flows through the
town centre to Tonle Sap Lake, with 92 percent of the municipality lies on the west bank,
including the main commercial and government establishments. There are shops and small
restaurants that built along the riverbanks adjacent to the town centre. The Riverbank provides a
scenic backdrop of the town centre particularly at sundown. Tonle Sap Lake supplies irrigation
water for agricultural production particularly for the cultivation of rice paddies. It also provides
water for domestic use by local household. The Lake is a major source of income and livelihood
from fishing and fish farming. The lowland area of the Tonle Sap Lake is a rich fertile land for
growing cash crops and vegetables.

Within the province territory, there are three protected areas associated with the Sangker river
system’: Phnom Samkos Wildlife Sanctuary, Sam Lout Multiple Use Area, and Tonle Sap
Multiple Use Area, totalling 710,000 ha. Both Phnom Samkos and Samlaut are located upstream
where most irrigation systems existed and those system are also being renovated. Tonle Sap
Multiple Use Area is situated downstream along Sangker River (JICA, MOWRAM, and MAFF
2007).

The Tonle Sap Multiple Use Area is biologically diverse, with over 110 species of fish present. It
is a home to 11 globally threatened bird species and four near-threatened species such as the
Spot-billed Pelican, Greater Adjutant, Bengal Florican, and Oriental Darter, and also supports
important populations of reptiles such as Siamese Crocodiles (JICA, MOWRAM, and MAFF
2007).

In an interview with an official working on the issues at sub-national showed economic land
concession for large scale agriculture, the encroachment from both local community and
outsiders have put more pressure on protected areas. The overall estimation reveal major loss of
forest land as follow:
* Samkos wildlife sanctuary’: 14,000 ha of land has been taken by concession and
additional 8,000 ha were provided to local community with legal title while additional
6,000 ha was in pending of titling to local farmers.
* Roneam Dounsar wildlife sanctuary: only 3,000 to 4,000 ha out of 70,000 or 80,000 ha
are left.
* Samlout multiple use area: only 10,000 out of 40,000 ha are left.

' This region covers approximately one third of the country's land surface and spans 24 of its provinces, including
Koh Kong, Pursat, Battambang, Pailin, Sihanouk, Kampong Speu, Kampong Chhnang, Kam Pot and Kep.

* Sometimes known as the Battambang River Basin

3 This Samkos wildlife sanctuary covers three provinces: Battambang with 59,000 ha, Pursat with >200,000 ha, Koh
Kong with >90,000 ha.
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2.2 Urban Economic Infrastructure

Battambang is situated in the north western part of Cambodia which is about 300 kilometers via
National Road No. 5 from the capital city of Phnom Penh. The town is located in the junction
plain of Sangke River and National Road No.5, connecting to National Road No. 57 in the
southern part. The inter-section portion of the national road emerged as a good junction for the
traffic flow of people, goods and services to nearby provinces and neighboring counties,
particularly Thailand (ADB 2012b).

Figure 1.Strategic location of Battambang within GMS-SEC
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The town of Battambang is a traditional agricultural trading center along the Southern Economic
Corridor (SEC). This market town has high potential to be transformed into agro-industrial town
given its vast agricultural lands and the growing interest of private sector in establishing small
and medium enterprises and manufacturing industries in Battambang. The development have
been constrained by an inadequate urban infrastructure and the institutional capacity of the local
authorities to manage the urban sector (ADB 2012a, b).

The existing economic infrastructure in Battambang provide the facilities and utilities to further
boost trade and traffic flows of people, goods and services. There are 5 big and 8 small markets
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and trading centres that caters to local buyers, sellers and traders from neighbouring towns and
provinces. Most of the market facilities however, are old while some of the structures are already
dilapidated. Makeshift stalls are erected alongside of the road clogging the drainage structures
and disrupting the flow of traffic. With increasing economic activities in trade and commerce,
the market facilities have become inadequate and the market area is already congested with
ambulant vendors and makeshift stalls.

However, as ADB (2012b) point out, the key challenges facing the town of Battambang stem
from inadequate urban infrastructure investments and the limited institutional capacities at
provincial and district levels to manage urban sector development and provide essential urban
services. The increasing population and rapid growth of the urban areas are creating considerable
pressures on the part of the local authorities to provide urban infrastructure that would sustain the
liveability and competitiveness of Battambang as the trade and investment centre. The present
institutional capacity is limited in responding to the needs and requirements of a growing urban
population and in-migrants in terms of the delivery of urban services and the provision of
essential urban environment infrastructure. Its local level capacity is also inadequate in enforcing
land use and management regulations due to insufficient funding support and adequate trained
manpower.

2.3 Existing Land Use and Zoning

The land use pattern of the municipality of Battambang indicates 14 categories in terms of zonal
delineation with corresponding area sizes.

Figure 2: Existing land use plan in Battambbang town

Land Use category Ha , T
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) Residential with Agriculture 1379.6 L% i /" —
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10 Agriculture Zone 8,557.5
11 Water bodies 89.9 g .
12 Technical Infrastructure Zone 10.5
13 Transportation Zone 64.2 : i
14 Military Zone 29.6
Total Settlement Area St 3 Sk
Total Municipal Area 11,544

Source: Battambang Municipal Master Plan Team, 2009.

The major land use category is the agriculture zone which occupies more than 74 percent or
8,558 hectares of the total land area of the municipality. The residential zone and residential
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areas with agricultural zone represent a combined area of more than 1,800 hectares or almost 16
percent. The residential spaces are concentrated within the urban area along medium and small
roads. The residential areas with agriculture zones are situated within the sub-urban areas along
small to medium roads close to the city border limits.

The mixed use zones in Battambang which include all settlement categories in urban, sub-urban
and rural areas cover a total area of 584 hectares accounting for 5 percent of the municipal land
area. These zones are found along the National Roads and main road networks surrounding the
commercial centre. The small and medium industry zones which are within all settlement
categories in urban and sub-urban areas, consist of a mix of small-scale enterprises for vehicle
repair shops, construction companies, and small-scale factories, some of them causing
disturbances due to air and noise pollution to surrounding residential and commercial areas.

Within the town center or the core urban area of the municipal are several commercial
establishments such as markets, shopping stalls, hotels and restaurants including financial
facilities such as banks and money changers. The town has several universities, colleges and
vocational training institutions making it as the educational center of the province of
Battambang.

As one of the oldest town in Cambodia established even before French colonial period, the town
is also famous of its historical buildings that were built during the French protectorate in
Cambodia. Local authorities are inclined to conserve and preserve these historical building and
houses in order to retain the reputation of Battambang as the cultural centre of Cambodia.

The town center is also the location of government buildings and facilities such as the Provincial
and Municipal administration buildings, district offices of provincial and district level
departments, court houses and other public offices. The Sangker River remain the lifeblood of
the town in term of water supply, life and livelihoods as well as industrial development.

2.4 The trend of land use change and speculation

There are at least two major trend of land use change: the vulnerability to climate change and the
land speculation.

First, the review shows that the vulnerability of a city to climate change is not fixed and
unmanageable predicament. Through the wise use of urban land, whatever vulnerability is
present can be modified and, often, at least partly remedied. The remedies stem from an
awareness of a city’s natural setting, and understanding of how the design of urban from
intentionally (or not) gives rise to the built environment, and an active effort to reduce the effects
of Urban Heat, flood and drought. Solecki et al (2013) show that adapting to climate change
through urban land management involves many moving parts: the legal and political systems,
planning departments, zoning regulations, infrastructure and urban services, land markets and
fiscal arrangement. Planning and managing an effective response to climate change is highly
dependent on coordinating these parts: the more so because many metropolitan areas with
seemingly common interests, are politically fragmented.
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Secondly, the town master plan on land use has been drafted since 2009 and only by February
2015, this draft were official approved. Ideally, the master plan contains only land use categories,
while regulation for construction and urban expansion was not clearly decided.

Our fieldwork from early 2015 to mid-2016 shows land speculation among urbanism remain
strong. Except core urban areas where the land are already high values, the speculators have
moved to periphery urban and rural-periphery areas dominant by agricultural production with
seasonal flood. The town master plan technical team revealed that:
During the cadastral survey for urban master plan, these area were natural habitats where more
water bird and snake exists and there was no land buyer and sellers. Land start to have some values
in 2006 with price range from 0.50 to US$1/m2, from 2008-2009, price was a bit increase ranged
from US$1-2/m* and from 2010 to 2015, land price was increasing from US$3/m” to US$70/m’.
The areas which used to be flooded with seasonal rice cultivation, were filled up with land, road
construction, drainage and other infrastructure even though there are no clear study on ecological
and environmental impact.

Real estate investment on housing in these areas are done by local businessmen such Rasmey
Battambang company who is having more concrete plan with around 1,000 plots of land for
house building. There are also more individual land ownership with land around 1 ha or less than
this have also mapping out their land and divided into small plot for selling and some do build
house for selling. New markets and entertainments service centers have also been expanded to
these areas.

Most of the urban sprawl are being expanding to urban-periphery and rural- periphery close to
current dump sites which is about 5 km from urban core. These areas cover large agricultural
areas (mainly rice fields) with few rural type settlements/ villages surrounding the existing
settlement area and are suitable for urban extension. A basic infrastructure provision/ service is
given already during the visit in late 2014, 2015 and early 2016 with the existence of main roads.
This developed practice reflecting an urban sprawl where development move faster than the plan.

2.5 Housing and informal settlement

Battambang is among the oldest town in Cambodia believed to have been established even
before the arrival of the colonial power in early 19 century (Chhuong 1974). Buildings and
houses in the town consisted of historical buildings that were built during and before the French
protectorate in Cambodia. Local authorities are inclined to conserve and preserve these historical
building and houses in order to retain the reputation of Battambang as the cultural center of
Cambodia.

Flat units or apartments with multi-storeys were built mainly within the core town to serve as
residence-cum-shops. Royal Government of Cambodia delegated the power to the municipality
in order to approve on the architectural and engineering designs to conform to the building
regulations and permission before construction. Wooden traditional buildings were built up in
urban fringe for residences.

The first survey by technical working group of Battambang municipality in 2009 showed 24
informal settlements mainly scattered across the inner city. Some communities have been

11| Page



residing in their current location on public land (e.g. on canals, road corridors, pagodas grounds
and along the railway) for many years. The settlements are characterized by unsecured land
tenure, lack of people’s education, inadequate and unhealthy living conditions and insufficient
basic amenities such as water supply, electricity and safe sanitation (Zillich 2016). Since 2013,
more and more houses were built in ecological sensitive in wetland areas, expanding both inner
cities to sub-urban areas and rural settlement areas. Meanwhile, more and more informal
settlement (urban slum) have increased. In 2013, the initial survey by municipality office shows
2,167 families living in 64 urban slums. By February 2016, the number increased to 2,486
families living in 51 communities. Currently about 90 communities were identified as living as
informal settlement with overall estimation around 4,000 families, more than 10% of total
families. Some of these people are war migration returnee in early 1990s, rural migrant and
internal migrants for economic and social reasons.

Some potential areas for reallocation for urban informal settlement have been complexes beyond
the state rule. Most of the time land allocation often involved with elite groups, or high ranking
official intervention while land allocation are not often reach equity among those entitled. Recent
interviewed with commune chief of Prek Preah Sdach and village chief, Au Takoam 1 of Tuol
Taek commune revealed some of those who have received recognized letter for land tenure also
sold their land to outsiders or other , creating more complex issues when policy on social land
allocation take place. This issues is partially the delay in approval and the inequality of land
distribution and power elites involves in the sites.

3. Water and waste water management

3.1 Water production and management

By 2016, there is prolong drought and increase temperature. Irrigation schemes could support
with more than 24% of total cultivated areas in wet season and 15% in dry season. The
interviewed with PDOWRAM representative (28 March 2016) shows a series of water
infrastructure development plan are taken place which include:

* Kong Hort flood control upstream to regulate flood water, and provide supplementary
irrigation to up 70,000 ha in wet season with loan from China. At downstream, there is
another plan to build spillway (renovated) to control water in Sangker River and plan to
irrigate 20,000 ha as well.

* Sek Lork scheme: could store water around 200 million m® and could irrigate more than
10,000. Most of the water will be released to the city and Battambang town will need
only around 50 million m’.

e Kamping Pouy schemes: 14,000 ha in wet season and 10,000 in dry season if there if full
water store in the reservoir. This year, we need to save water that can irrigate 6,000 ha
but farmers move up to 10,000 ha exceeding the capacity of water supply (1 ha consume
water up to 12,000 m?).

e Sala Taorn dam: Situates in lower part, along the Sangker River (it used to be Pol Pot
system). With China loan of US$30 million starting from 2017-2020 and expect to
provide supplementary irrigation of 20,000 ha. There is also EIA study, but we assume
with less impact compare to benefit we expect to earn. Fish is considered as major
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impact, but we wish to store and keep more water to support the city growth and food
production, instead of natural fish.

* Stung Tasak (Basac) with expected to irrigate 20,000 ha and US$ 20 million.
PDOWRAM does not plan to build complete system, but will include reservoir, main
canals and secondary canals that can survive wet rice (3 to 4 tons/ha).

* Ream Kun reservoir: the project also contained loan US$10 million to renovate 8,000-
9,000 ha.

It is estimated that about 15,000 ha are under irrigation in dry season, mostly in Bovel, Thmor
Koul, Kamping Pouy and Moung districts and 255,000 ha in wet season.

Overall, the aim of water management is build flood control gates across the Sangker River and
store water and regulate water uses. At Sek Sork, upstream, the government also build reservoirs
that could store 200 million m’, around 80% of them could be used to supply the town. They also
build hydropower at the reservoirs with 13 MW in wet season only. The scheme is done with the
loan from China and expect to be ready by 2017 for operation.

There are current two main actors involved with water management. Provincial department of
water resource and meteorology is in charge of flood controlling, dike, reservoir and irrigation
construction including multipurpose dams, while water supply under ministry of commerce and
industry is in charge of supplying clean water to all urban resident in the town and other districts
in the provinces.

Overall, the water coordinating between PDOWRAM and water supply unit did not get on well,
but thing has been improved during the last visit in March.

3.2 Water and sanitation services

Providing water and sanitation services (WSS) to the urban areas in developing countries is a
daunting task as more people come to live in urban areas than the rural. However, thee WSS
provision using conventional, networked approaches requires financing not only for individual
connections, but also for extending the primary distribution networks- since unserved
communities usually lie at the periphery of cities, physically far from the bulk of water supply
network. Furthermore, informal communities are often situated on marginal lands, steep
hillsides, where construction is complicated and expensive (Trémolet, Rachel and Catarina
2013).

Many studies shows different source of funding in order to recover WSS which include (i)
Tariffs: including payments from customers to service providers, as well as households’ own
investments, (ii) Taxes: allocations from domestic government budgets and (iii) transfers from
external development agencies and philanthropic organizations (Trémolet, Rachel and Catarina
2013).

User fees are the main financing source for WSS, either through fees for network services or
through users’ own investment in sanitation (latrines and septic tanks). User fees are often not
enough to finance capital expenditure required to extend network services to (poorer) unserved
areas. Notably, contributions are typically inequitable: better-off users pay less for high quality
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piped water, whereas poor users pay higher tariffs for poor-quality water sold form street
vendors.

In Battambang town, water supply is done by state own cooperation manages to water system.
Up to present, about 45% of households connected to urban water system, while 97% of these
use the system as their main source of drinking water and other 3% draw their supply from
existing wells (ADB 2012a)

Interviewed with deputy director of Batttambang Water Supply Unit, it revealed that up to early
2016, not all urban communes do have full access to clean water, except Svay Por commune
who serve as core urban area and the most developed one. Up to February 2016, there 12,074
household* connecting to the system.

It is expected current population in the town by 2015 is around 150,000 while actual one might
be higher to about 178,435 and 201,883 by 2020.

Figure 3: Population trends and projection by 2020

Population trends and projections, 2020
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Figure 4: Current coverage provided by Battambang Water Supply Unit, 2016

* More than 28,000 families in town recorded in 2015. This figure shows less than 50% of all families’ access to

pipe system provided by the state company.
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Source: Interviewed with provincial water supply, March 29, 2016

Water supply is also being extended to newly urbanized areas in other districts, in particular in
Teuk Vil commune with 11% and Nor Rear with 49% in Sangker district.

The current water supply is being run by a loan project which could generate 11,520 m*/day with
potential support 70% of its capacity. The current JICA scheme support with capacity to produce
clean water up to 22,000 m3/day and this will be able to supply most other areas in the town.

Water abstraction from Sangker River has been in competing claim over scarcity. Interviewed
with water supply unit’ showed that there is water shortage every year during dry season. Not
enough water from the stream to pump up to required quantity. For instance, the system could
pump up to 100 m*/hour but only 80m’/hour. The water supply unit also try to build small block
to raise water up but sometimes PDOWRAM release water from dam without informing and the
dike was broken. The release of water