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CHAPTER 6 URBAN DEVELOPMENT PLAN IN NORTH DITAKA

6.1

Introduction

Since becoming the national capitol after Bangladesi’s independence in 1971, Dhaka City
has grown rapidly and the population in metropolitan arca now exccedings eight mittion, In
connection with the growth of Dhaka, the GOB has been tackling increasinly complicating
policy issues; rapid urbanization and the diffusion of urbanization, and effective management
of large metropalitan arca. I has been recognized by those concerncd that previous experi-
ences on these issues show that the urbanization is not a simple demographic phenomenon,
rather it is the result of many complex social and cconomic changes. In other words, the ur-

banization is inevitable and the process of irreversible.

In late May 1997, the first edition of the “Dhaka Metropolitan Development Plan ” (DMDP)
was published by RAJUK under the project “Preparation of Structure Plan, Master Plan and
Detailed Area Plans for Dhaka: (BGD/88/052)” as one of the UNDP’s aided projects imple-
mented in cooperation with UNCHS/AIABITAT in Dhaka.

The main objective of the DMDP preparation was to develop multi-sectoral development
plans which form a framework of development planning, preparation of sectoral master plans -
and feasibility studies for melropolitan infrastructure eléments tacking development policies

and investment programs.

The DMDP consists of two components: the “Dhaka Structure Plan (1995-2015)” and the
“Dhaka Urban Area Plan (1995-2005)”. Policies and strategies for urban development, such
as range of DMDP plans, the nature, functions, form, contents and strategic basis, are mainly
presented in the Dhaka Structure Plan. The Dhaka Urban Area Plan, on the other hand,
provides a mid-term sirategy for the next ten years for the development of urban arca and de-

fines the geographic boundaries of the extent of area that will cover during the interim plan

period.

As to the “Detailed Area Plan”, which is intended to delincate the detailed zone planning of
urban development for each of 19 “Strategic Planning Zonc (hereinafter referred {0 as “SPL)
in Dhaka cily and its suburbs, only two SPZs have been completed as model studics by

RAJUK. The remaining 17 SPZs are expected to be prepared in the next few years.
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6.2 Dhaka Metrapolitan Developriient Plan (DMDP)
6.2.01  Standpaoints, Roles and Limitations of the DMDP

The Structure Plan declares standpoints, roles and limitations of the DMDP that:

“The Structure Plan can be distinguished from more formal planning processes, such as
development and master plans, in that it accepts and recognizes the uncertainty of future
¢venis by concentrating on fundamentals and leaving more detailed problems for resolu-
tion neacer the time they occur, In this way, it is to a certain extent open-ended, providing
a broad policy framework for action plans and development pregrams which because of

their shorter time scale can be formulated in greater detail.

An urban development strategy should be subject to regular review, but, because of its
concentration on central issues rather than details, should not become as rapidly outdated
as the more traditional master plan. This form of planning is particularly appropriate for
metropolitan Dhaka where the growth of population and economic development cannot

be determined with any degree of precision.

A strategy, as opposed to a plan, recognizes that the future is not certain, and that it is not

possible to predict with confidence the future circumstances of the city” @

It also says the natvre of structure planning that:

“Equally it is not possible to foresee the appropriate physical form of urban development
arcas beyond the medium term. The detailed design of development should not therefore
be attempted until the development of an area is likely within the succeeding five or ten
year period. This approach means that certain decisions affecting the development of the
cily in the medium and long term cannot be built into the strategy immed.iately. One pue-
pose of the strategy should be Lo identify those decisions which cannot be taken immedi-
ately, to suggest the approximate date at which decisions will be necessary, and to re-
commend the trends which must be kept under review to allow decision points to be

identified more accurately at a later date,

Uncerlainties about the fulure must not be used as an excuse for avoiding immediate ac-
tion. The purpose of a strategy is to lessen collective uncerlainty about short term action,
and to provide a coordinated basis for.development agencies to proceed knowing that

they are all working to a common goal.” @
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Along with the above mentioned overview on the theDMDP preparation, RAJUK has introduced,

interpreted, organized and recommended policics and strategies for DMDP in view of:

6.2.2

describing national and regional context in the backdrop of growth of Dhaka and dealing
wilh featuces of the spatial development strategies,

claborating the impact of the Dhaka spatial development pattern, plan phasing, and se-
quencing including plan flexibility and provisional decisions, and

introducing sub-areas of the Structure Plan and types of thercof and finally highlighting

sectoral plans, policies and proposals.

Features of Spatial Development Strategy

The DMDP disclosed the features which influenced the proposed developnient strategy out-

lined in the Structure Plan as quoted below.

Quote:

*

The DMDP rescarch and past planning studies have recognized the constraints imposed
on Dhaka’s urban land resources by flood risk. 'The DMDP further acknowledges the as-
sociated serious problem of water logging resulting from urban encroachment on natural

depressions and khals {canals);

The options to reduce and minimize these major constrainls rests with utilizing and opti-
mizing naturally floor-free land and carrying out major flood protection works and pro-

{ecting existing natural depressions and khals;

Whilst previous plaas opted for the former, there are now only minimal supplies of flood-

free land south of the Tongi Khal, some 20 km north of the city center;

The flood protection projecis now underway (FAP-8B), and expected developments re-
lated with the Eastern Bypass for (FAP-8A), will result in a supply of flood-free land in
strategically attractive locations much closer to the heart of the city and its support sys-

tems;
In order to optimize the full potential of existing and potential new development fand ar-

eas, the areas designated as retention ponds in natural depressions and the city’s existing

natural drainage system and khals must be protected at all costs;
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6.2.3

The potential sources of affordable flood-free land, wilth secure tenure in the arcas
referred to above, will take lime before they can begin to accommodate significant pro-
portions of Dhaka’s predicied population growth; although the opened up near fringe in

the DND teiangle and South Bast may sce faster development;

Acknowledgment of the above facts, in the face of continuing high rates of population
growth, the majority of whom will be poor, and development {rends which seek to capi-
talize on the advantages of centrality, leads to the key principte of the proposed strategy.
That is, the adoption of an incremental approach towards achicving spatial change in the
structure and pattern of Dhaka’s urban development.

Unguote.

Policies and Strategies Adopted in the DMDP

A sel of policics and strategies has been prescribed in the DMDP Structure Plan to seek for
well organized inter-agency and inter-sector coordination and investment thereof towards the

realization of orderly and controlled urban development in the Metropolitan Dhaka.

A list of policies is shown in Table 6.2.1 by sector/field and summary descriptions are pre-
sented hereunder.

(1) Rural and Special Area Policies

*  Lands within the green belt have positive and sustainable uses; and

* These uses can be maintained and protected via effective land-use controls and their

enforcement.

The DMDP says that:

- the policies pertaining to these non-urban areas relate 1o function and development
treatment, ‘

- the policies with respect to development treatment are essentially ones of conserva-
tion, whereby the function performed by the area requires a degree of protection from
urban impacts via policies and some basic rules and regulations,

- the urban development strategies seek to optimize fand resources and curtail the inef-

ficient, and at times inequitable, conversion of new, mostly rural land, via a range of

positive initiatives,
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Tabte 6.2.1

List of olicies Adopted in DMBP

ects - Approach and Crite-
ria

SectorfFicld Poticy (lD & N’amc)
i. Rural and Special Area
Policles
1.1 Areas of Uigh Agricultoral | RS/1 Areas of High Agriculiural Value
Value o
1.2 Food Contro}, Drainage RS2 Flood Control, Drainage and Irrigation
and Irrigation Project Areas {FCD) Project Areas
1.3 [Plood Plains, rivers and RS/ Flood-Flow Zones
Water Bodies RS/4  River] Pollullon Control
RS/5 Flood Retention Ponds
1.4 Special Areas RS/6 Special Areas
2, Urban Area Policies
2.1 Established pre-1983 Urban | UA/I  Land Resource Optimization
Area UA2  Infrastructure Consolidation
UA3  Community-Based Devclopmenl lmilalwcs
UA/4 Urban nghborhood Aclion Programs
2.2 Exisling Near Usban Fringe | UA/S Urban Fringe Development Acceleration
2.3 New Utban Land UA/6  New Urban Land Growth Promotion
UA/T Infrastruciure Initiatives
2.4 Peripheral Urban Develop- | UA/8  Priority Peripheral Urban Development
ment Ar¢as Areas (Tongi/Gazipur & Savar/Dhamsona)
3 Economic Development
3.1 Economic Development SE/L Incenlive o
Manufacturing Industry SE2 Industrial Estates, Tejgaon and Tongn
SE3  Foot-loose | lnduslne
SEM4
SE/S Informal Sector Activitics
3.2 Public Administration SE/b Instilutions and Public Administration
3.3 Commerce | SEf7  Dispersal of commercial Aclivity
SE/8 Improved Access to and within the CBD
{Central Business District)
3.4 Health and Hygiene SE/S Data Dissemination
3.5 Recreation and Open Space | SE/I0  Augmenting City OpenSpace
SB/11  Securing Future Open Space
4, Infrastructures
4.1 Road Development N/t Eastern Bypass
IN/2 Inccemental Network Development
4.2 Development of Public IN/J3  Bus Service o
Transport Service IN/4 Commuter Rail Network ' S
5. Flood Control and Drain-
age
5.1 Prioritization of FCD Proj- | IN/S Incremental Flood Protection

the observe of these strategies is to protect the non-urban areas from haphazard and

unplanned incursions.
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Areas of High Agricultural Value
Policy RS/1 - Avcas of Iligh Agwiculiural Value
"Three areas of high quality agricultural Yand within the market catchment area of

Dhaka will be conserved and promoted as areas ol high intensity food production.

Ta ensure a base for urban food supplies in closc proximity to the city and to im-

prove income levels within the agricvltural sector of the metropolitan area’s economy.

Flood Control, Drainage and Irrigation Project Arcas

Policy RS/2 - Flood Contrel, Drainage and Irrigation (FCDI) Project Areas

"The expansion of winter cropping and culture fisherics will be promoted within the
identified Narayanganj-Narsingdi Project Area via appropriate measures of flood

control, drainage and irrigation,

Reason:

By improvements in the hydrologic regime it will be possible to extend the cultiva-
tion of high yielding and high value crops within the area of impact. As well as af-
fording protection to homesteads and infrastructure from flood damage, improved all-
weather road communication and proximity of the project area to Dhaka City will

make marketing of agricubtural products casier and more efficient.

Flood Plains, Rivers and Water Bodies

Palicy RS/3 - Flood-Flow Zones

Land development, within the designated flood plain areas of the DMDP Structure
Plan, will be controlled in order to avoid obstructions to flood flow, which might
otherwise result in adverse hydraulic effects as, for example, the rise of ftood water

levels and changes in flow direclion.

Main flood flow zone:

Land development for residential, commercial and industrial development, including

raising the level of land, via land filling, will be strictly prohibited.
Permitted uscs, provided that they cause no adverse hydraulic effect will bes

- agriculture,

- dry scason recreation facilities,
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- ferry terminals, and

- excavation of mineral deposits, including dry scason brick works.
Causeways for roads or railways will be permitted, subject to defailed geological sur-
veys being undertaken and on condition that they are built with culverts sufficicnt to

atlow for unimpeded ftood flow.

Sub flood ftow zone:

Development compatible with the cural nature of these mainly rice growing arcas,
will be permitted on condition that:
the structures are built on stilis, or on land raised above design flood water level;

the alignment of structures and raised land to be designed so as not to disturb flood

flow.

Reason:

To minimize adverse hydcaulic effects, the risk to human lifc and economic damage.

Policy RS/4 - River Pollution Controt
Environmental protection measures will be taken to prevent pollution of the Lakhya
River and its fributary, the Balu River, in order to ensurc that it remains a viable,

long-term source of potable water for Dhaka City.

Reason:
To establish a feasible and alternative water source to the existing and dwindling ar-

tesian supply syslem, for the future health and prosperity of the nation’s capital.

Policy RS/5 - Flood Retention Ponds
Control will be maintained over the areas designated in the DMDP Structure Plan {or
flood retention ponds in order to ensure that they remain capable of fulfilling their

primary function of water storage at times of flooding.

The use of the land within designated reteation pond areas 1o be restricted to the fol-
lowing activities:

- agriculture,

- fish cultivafion, and

- recreation,
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4)

No land filling or permanent structures will be permitted within the designated reten-
tion pond areas. Where vses other than those listed above alrcady exist, these will be
discontinued and the owners compensated by the government, either in the form of

compensation, or equivalent tand swap.,

Reason:

The flood retention ponds will be designed to reduce the intensity of local flooding
within the protected areas and to reduce pumping requirements, and as such, arc an
integral part of the proposed flood protection schemes. Their location should be the
subject of detailed geological survey to ensure thal the cily’s natural drainage systein

is not compromised and that the effects of water logging are minimized.

Special Areas

Policy R5/6 - Special Areas

Lxisting special area uses included within the DMDP Structure Plan are:
- National Mausoleum Site,

- Savar Cantonment, and

- Government High Security Industrial Park, north of Gazipur (outside of the RA-
JUK area).

The DMDP Structure Plan proposes the following special area uses:

- Lalbagh Fort in Oid City,

- Biswa Estema - a new permanent site is proposed west of Tongi,

- Taanery industry - to be relocated away from Hazaribag, to a site adjacent to the
Dhalesawari River, south of Savar. However the environmental impact of the
new site will have (o be analyzed.

- ZIA Inlernational Airport.

Reason:
The national or metropolitan importance andfor security of the functions of the Spe-
cial Area designated sites requires that they be accorded special consideration, both

in respect of prospective land use within their immediate vicinity and of future land

r¢quirements to sustain their particelar function,
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(2) Urban Arca Policies
1) Established pre-1983 Urban Atca

Policy UA/I - Land Resource Optimization

To mitigate the impact of densification, the Municipal Planning Awthority (MPA)
will seek to optimize land resources within the defined cstablished urban area by en-
couraging the in-filling of vacant, under wiilized land, by allowing vertical dovelop-
ment up to four or six floors and by the redevelopment or re-subdivision of land
within lower-density communitics. "The optimization needs to be supported with a
strong cfforl to rehabilitate and upgrade the infrastructure facilitics and services, in-
cluding roads, to appropriate and affordable {evels and to consolidate these levels in

accordance with the densily levels that may be expected in the coming years,

Reason:

Given the expecled increase of population and the need to none-the-less maintain and
develop a healthy and stimulating urban living environment, it will be necessary to
optimize the use of and more effectively utilize the existing largely flood-free arcas
of, urbanized land, to maximize investment in the ongoing FAP-8B flood protection
facilities, and to inhabil, and where necessary restrict, peripheral growth ahead of in-

frastructure supply.

Policy UA/2 - Infrastructure Consolidation

Al the level of the DMDP Urban Area Plan, and particularly in the course of the
DMDP Detatled Area Plan preparation, the MPA will ensure that densification tar-
gels at the communily level are accompanied by infrastructure consofidation pro-
grams which are both feasible, affordable and adhere to acceptable minimum stan-
dards of provision. The community, through their active participation in the decision
making process, communilty-based organizations (CBOs) and NGOs will all be con-
sulted to determine priorities, standards and what role they might play in the imple-

mentation of these programs.

Reason:

To ensure that adverse impacts in the form of environmental degradation, increased
congestion and declining levels of social and community services provision are not a

necessary or long-term consequence of densification,

Policy UAJ] - Communily-Based Development Initiatives
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2)

The MPA recognizes the increasing importance of community-led initiatives and
parficipation in the land development process and commits itself to the application of
community-based land delivery mechanisms which give priority to meet the basic
needs of the urban poor, and in mobilizing the efforts and resources of the informal

private seclor.

Reason:
To enhance access to land with secure tenure, and to affordable and appropriate lev-
els of infrastructure and social community services provision for an increasing ma-

jority of the population,

Policy UA/4 - Urban Neighborhood Action Programs

The MPA also recognizes the inceeasing importance of community-led initiatives and
pasticipation in the rehabilitation and upgrading of infrastructure services provision
in existing informal and unplanned areas and deasely populated inner urban arcas
and will facilitate and support indigenous processes and actions in the rehabilitation
of these areas. The approach and methodology recommended is based on the premise
that support for physical rehabilitation will have limited impact unless accompanied
by attention to the social and institutional structures that will guide and manage the
process of upgrading and rehabilitation and enhance political support and commit-

ment al the local kevel,

Reason:

To enhance access to affordable, appropriate and improved levels of infrastructure
and sacial and communily services provision for an increasing majority of Dhaka’s
population, and to build on initiatives already being promoted by the DCC, with sup-
port from LGED, UNICEF and other agencies.

Existing Near Urban Fringe

This is the area of land which was converted to urban use in the 1980’s, It is widély
scattered around most of Dhaka’s estabtished urban area and with its about 1,200 ha
(3,000 acres), it comprises one tenth of the‘1991 urban area and supporls almost 0.54
million pcople. However the development has taken place in a spontaneous, bul
haphazard way, leaving little way for an appropriate road nelwork nor for basic infra-

structure facilitics and services.
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4)

Policy UA/S - Urban Fringe Development Accelevation
The MPA will initiate and coordinate a range of measures aimced at stimulating reor-

ganization and re-subdivision of the uiban fringe area.

Reason:
To accelerate the utilization of land converied to urban use in the 1980°s and to sce

to the developnient of appropriate and affordable levels of infrastructure and road

provision.

New Urban Land
Policy UA/6 - New Urban Land Growth Promotion
The MPA will initiate and coordinate a range of measures aimed at stimulating the

rate of development in the designated areas of the ucban fringe.

Reason:
To optimize the ulilization of land converted to urban use in the 1980°s and early

1990’s and to promote planned development,

Policy UA/7 - Infrastructure Initiatives

‘The MPA will seek to promote, through the DMDP Steecture Plan, an orderly se-
quence of new area development by means of mutually reinforcing and coordinated
public sector investment programs, spearheaded by drainage, flood protection and

transport development.

Reason:
To optimize the benefits of limited public sector resources and to establish for the

private sector, clear indicators as to where and when their own investments, great or

smalt wiil be supported and reinforced.

Peripherat Urban Development Arcas

In line with the spatial strategy of gradual change, major investment in satellite or
new towns is accorded véry low priority in the time-frame of the DMDP Structure
Plan. This development option capitalizes feast on existing and presently committed

urban infrasiructure investments, and fails to address the shelter needs and priarities

‘of the urban majority, including the urban poor, and the exisling low mobility levels

of this group and its need for close proximily to employment opportunities.
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Policy UA/8 - Priovily Peripheral Urban Development Arcas (Tongi/Gazipur
and Savar/ Dhamsona)

The MPA will promote Tongi/Gazipur and Savar/Dhamsona in the nosth and north-

west of the DMDP Plan area as the first priority locations for dispersed town devel-

opment, but only in the tatter half of the plan’s period, and not before 2010,

Reason:

To scinforce existing growth trends, particularly where prior private and public see-

tor investinent in economic activity will act as a spur development.

(3) Economic Development
1) Manufacturing Industry
Policy SE/1 - Incentives
‘The MPA will scek to achieve changes to the fiscal incentive boundary, to assure in-
side RAJUK’s control area boundary, showing Lcast Development Status. Fol-
lowing on from this change, the MPA will seek to designate specific targeted loca-
tions within RAJUK’s control area boundary as Special Incentive Zones. The loca-
tions identified in the DMDP Structure Plan are Tongi, Dhamsona, Savar and Naray-

anganj. In the case of Narayanganj, the area should be designated a Special Reha- @
bilitation lncentive Zone,

Re¢ason:

‘to altract to these specific locations a broad range of manufacturing industries in or-
der lo help stimulate and develop a sound economic base in support of population
dispersal, parlicutarly towards the end of the DMDP Structure Plan period, and in the
case of Narayanganj to help offset declines in its traditional ¢conomic base dominat-

ed by textiles and aid the process of regenerating its declining economic base its ur-

ban fabric and infrastructure and services provision.

Policy SE/2 - Industrial Estates, Tejigaon and Tongi

The MPA will initiate a major review of these two government areas, in particular
their management, with a view to improving their operational procedures and oosl‘ ef-
fectiveness. Further, that the MPA will not designate any new general industrial ar-
cas for development in the DMDP Structure Plé‘ﬁ period (0 2015, or until the Tejgaon

and Tongi Industrial Estat¢s are operating at full and optimum tapacity, whichever is 5
the sooner.
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Reason:
To effectively capitalize on the substantial public sector investments already made, 1o
improve cost recovery on government-owned land, now extremely valuable on (he
open market, and casure that similar future public sector investments are demand-

related.

Policy SE/3 - Foot-Loose Industries
The MPA will encourage foot-loose industrics to establish themselves in Metropoli-

tan Dhaka within the special designated zone proposed in the DMDP Structure Plan.

Reason:

In recogaition of proven locational preferences and market forces and in support of
the long-term strategy of reinforcing arcas with potential for growth at a minimum of
public sector investment in Jand acquisition and provision of infrastructure and other

public services provision.

Policy SE/4 - Polluting Industries
The MPA will commil itself to an integrated policy of the incremental environmental
upgrading and relocation, where necessary, of Dhaka’s existing poliuting industries,

in a manner commensurate with sound environmental practice and cosi-effectiveness,

Reason:
To improve urban living conditions, particularly for the urban poor, safeguard the
quality of groundwaler reserves and to do so in 2 manner which is cognizant of the

financial constraints of private sector interests and operators,

Policy SE/S - Informal Sector Activities
The MPA will actively seek to encourage informal private sector cconomnic aclivities
by means of relaxing those regulations which tend to stifle these initiatives, and

providing opportunities to enhance conditions and productivity.

Reason:
To stimulate and promote economic activity and the proliferation of informal sector

work opporlunilies, particularly among the lower income groups.



2)

3)

Public Administration
Policy SEf6 - Institutions and Public Administration
The MPA will support and aclively encourage the dispersal of public administration

and government institwtions to the growth arcas proposed in the DMDP Structure
Plan,

Reason:

Ta spread employment opportunities more evenly within the metropolilan area, re-

duce congestion at the city center and help cstablish a sustainable economic base in

the proposed new development arcas, and the arcas designated as Special Incentive

Zones towards the latter half of the DMDP Structure Plan period to 2015,

Commerce

Policy SE/7 - Dispersal of Commercial Activity

In recognition of the prevailing low mobility levels of the majorily of Dhaka’s work-
force the MPA will seck to promote the graduat dispersal of commercial activity to

the existing suburbs and new growth areas proposed in the DMDP Structure Plan.

Reason:
To increase the range and choice of job opportunitics at locations removed from the
Central Area, thereby enhancing the choice of living area, particularly to the lower

income, less mobile groups of Dhaka’s population, the majority of the urban popula-

tion.

Poticy SE/8 - Improved Access to and within the CBD

In the Central Business District, including old Dhaka, the MPA will seek to improve
overall accessibility via the promotion of those measures deemed necessary to up-
grade transport services 1o and within the area as a whote. Further, the MPA will not,
at teast in the short-term period of the DMDP Siructure Plan to 2000, improve con-

siraints on the private commercial sector operations in excess of those already in
force.

Reason:
To allow a period of grace in which proposed short-term transport upgrading meas-

ures would be aiming to extract measurable improvement from the CBD’s already

existing transporl infrastructure.
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4)

5)

Health and Education

Policy S¥/9 - Data Disscmination

The MPA will maintain closc liaison with the Ministries of Education and heaith and
their implementing line agencies to ensure that they have the most relevant and up-to-
datc available information on population distribution and its planned build-up, in line

with the DMDP Structure Plan proposals,

Reason:

To allow the responsible Ministries to coerdinate their own development priories and
programs with that the overall DMDP Structure Plan Spatial Development Strategy.
In so doing, social and community infrastructure service provision will augment the
Spatial Development Strategy by: (a) affording priority of provision to the estab-
lished built-up area and (b) rationing additional provision in favor of the priority

growth areas,

Recreation and Open Space

Policy SE/10 - Augmenting City Opea Space

The MPA will seck to augment the city’s existing stock of major recreational faciliti-
es by means of exploiting the resource of vacant and/or under-utilized government

Iand within the established urban area.

Reason:
To prevent further impoverishment of the city’s supply of such facilities, and its en-

vironmenl in general, by increasing public access to publicly-owned government land

and minimize costs of land acquisition.

Policy SE/11 - Securing Future Open Space

It is the MPA’s intention to identify and sccure sites for major recreational use in (he
DMDP Structure Plan’s all priority new development areas, bul especially the DND
Triangle and Haricampur (north of Mirpur).

Reason:

These two areas,"followihg' the medium term infrastructure development initialives
will be the fastesl growing flood-protected areas in the second half of the DMDP
Structure Plan period. By 2015, these areas should boeth be well established exten-
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sions to the existing urban arca with populations meriting their own high order social

facilities and open space.

{4) Infrastructurcs

1)

2)

Road DBevelopment
Policy IN/1 - Eastern Bypass
The MPA will alford high priority to the development of a limited access Bastern By-

pass to become a key link in the emerging national nelwork of arterial roads and to

rchief the existing urban network,

Reason:
It provides an arterial road through the Mctropolitan Area as a key link between an

upgraded Chittagong Highway and communications to the norih-west of the country

via Tangail and the new Jamuna Bridge.

Policy IN/2 - Incremental Network Development
In pursuance of the proposed long-term road transport network, the MPA will seek to
promote an increniental approach to its overall development, as a means of conserv-

ing resources and being responsive o proven demand for the service being offered.

Reasomn:

Tt will utilize limited resources in the most cost-effective manner over a sustained

period of time.

Development of Public Transport Services
Palicy IN/3 - Bus Services

"The MPA will seek to support and promote the expansion of Dhaka’s bus services on
the routes proposed in the Immediate Action Plan of Greater Dhaka Metropolitan

Area Integrated Transport Study (DITS).
Reason:

This is the most appropriate and cost-effective means of upgrading the City’s public
transport services in the first hatf of the DMDP Structure Plan period.
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Policy IN/4 - Commnter Rail Nelwork
The DMDP will support and promote the development of a long-term commuter rail

nclwork, (o serve the high density sections of the main urbanized arca.

Reason:

It will ensure that Dhaka, at the end of the DMDP Structure Plan period of 2015,
with a likely population of some 15 million, has the beginning of a niass lransit sys-
tem capable of easing the pressures on a road nctwork which will experience inevi-

table and growing congestion throughout the DMDP Structure Plan period.

(5) TFlood Control and Drainage

1)

2)

Lxisting Feasibility Studies, FAP-8A and FAP-8B
The DMDP Structure Plan only draws out the strategic issues of drainage and flood
protection which are otherwise covered in considerable detail in Sector Feasibility

Studies and the DMDP Drainage Component, Component 2B, dated Scplember 1993,

Whilst planning and implementation of Flood Control and Drainage (FCD) works in
Greater Dhaka is shared between the FPCO, BWDB and DWASA, their inlegration
within tie overall spatial development strategy espoused in the DMDP Steucture Plan
is essential. As with road development, the DMDP Structure Plan sces FCD works as
being key factors in the shaping of Dhaka’s future patiern of urban develepment.
Nonetheless, they should serve rather than pre-determine a pattern of urban develop-
ment selected on a broad cross-section of socio-economic criteria. This priority was

recognized by JICA in their Final Report.

As recorded earlier in this Report, the MPA will support early completion of FCD
works under the FAP-8B, Phase 2 program and promote actions necessary to acceler-
ate funding for a phased development of FAP-8A in accordance with the area pri-

orities proposed in the DMDP Structure Plan.

Prioritization of FCD Projects - Approach and Criteria

Whilst the FCD works to be undertaken under FAP-8B are now ageeed and in proc-
ess, according to the terms of the ADB loan, the FAP-8A proposals have already
been worked up to 2 high level of detail and are expected to the subject of an ADB
feasibility study, linked to proposals to study the feasibility of improving the Nation-
al Highway between the Jamura Bridge and Chitlagong. Subject (o the findings of
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6.3
6.3.1

this study, GOB necds to fulfill certain pre-conditions, and Policy UA/6 scts down

the main issues which need addressing in order to achicve this.

FAP-8A proposals therefore, and particutarly the phasing of works, as indicated by
JICA itsclf are far from being a “fait accompli”. In consideration of how to best
ulilize the (prospective) works of FAP-8A in support of a preferred long-term growth
stratepy the DMDP Study Team were particularly cognizant of policy recommenda-
tions of the DMDP Component 2B Drainage ‘Team, chief amongst these being that:

- FCD works should be implemented on an incremental, rather than a widespread
basis, with zones being defined beforehand on the basis of planned use and de-
mand;

- for reasons of security and project longevity, land-filling should be preferred to

cmpoldering where there exists an economic choice.

Policy IN/S - Incvemental Flood Protection
‘The MPA will seek to employ means of implementation of componenis of FAP-8A

which will spread costs over time and caplure benefits for other development sectors.

Reason:

It will optimize overall cash flow and fund availability and will be a means of in-

creasing benefits.

Other Relevant Development Plans

Residential Estate Development Plan

The ongoing residential cstate development project is seen at the Uitara Model Town. [t has
initiated by RAJUK for about 75 ha in the western area of the town. Although site develop-
ment including internal road network and power supply is almost completed, water supply,

drainage and sewerage services are not commenced yet.

In sone other areas, private sector has been developing housing area including apartment ty-
pe building and individual housing at Uttara Khan and Baridhara, but their scope of work and

magnilude are not clear to date,
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Industrial Estate Development Plan

The DMDP Structure Plan as described in its Policy SI¥/1 has identified Tongi, Dhamsona,
Savar and Narayanganj as Special Incentive Zones. Narayanganj is further considered to be
designated as a Special Rehabilitation Incentive Zone. This is to atlract to these specific lo-
cations a broad range of manufacluring industries in order to help stimulate and develop a
sound econoniic base in support of populalion dispersal, particularly towards the end of the
DMDP Structure Plan period. In the case of Narayanganj, it is to help offset declines in its
traditional cconomic base dominated by textites and aid the process of regenerating its de-

clining economic base, its urban fabric and infrastructure and services provision,

In Tongi and Tejgaon, there are government’s initiated industrial cstates. The DMDP Struc-

ture Plan put special policics to these industrial cstates that:

- The MPA will initiatc a major review of these lwo government areas, in parlicular their
management, with a view to improving their operational procedures and cosl effective-
1ess.

- The MPA will, further, not designate any new gencral industrial areas for development in
the DMDP Structure Plan period to 2015, or unti! the Tejgaon and Tongi Industrial s-

tales are operating at full and optimum capacity, whichever is the sooner.

In addition to the above, the DMDP Structure Plan intreduced Policy Se/4 - Polluting Indus-
tries that the MPA will commit itself 1o an integrated policy of the incremental environmental
upgrading and relocalion, where necessary, of Dhaka’s existing polluting industries, in a

manner commensurate with sound environmental practice and cost-effectiveness.

This particular policy will, when implemented, contribute to a remarkable improvemen! at
the Tongi Indusirial Estates since none of presently operating faclories have wastewaler
treatment facitities and consequently discharge untreated wastewater into the Tongi Rover

through the surrounding swampy ficlds,

Under the above mentioned circumstances, RAJUK does not have any particular plan to es-
tablish any new industrial estates within the Study Area, excepl for the relocation and reha-

bilitation of existing ones.
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CHAPTER 7 PLANNING FUNDAMENTALS

7.1

7.2

7.2.1

General

Ia this Chapter, fundamental conditions and requircments as well as limilations and assump-
tions arc clarified and pre-determined prior to proceed with the master plan preparation of the
Study, referring to the policy and strategy which are currently enforced or planned to apply

for wrban development in the Study Area,

Among others, the RAJUK’s “Dhaka Metropolitan Development Plan (DMDP),” particularly
its “Structure Plan,” is regarded as a principal guide for future urban development and sector
planning. Policy and strategy adopted in the DMDP Structure Plan were careflully reviewed

and ceflected on the master planning of sanitation/sewerage provision.

Physical framework of master planning, such as setting up of planning horizonftarget year,
target arca for master planning, future population, was paid due consideration for keeping up

of appropriate consistency with that of the DMDP Structure Plan,

Absence or insufficicncy of reference data or plans/programs was supplemented by past ex-

periences on simifar projects in the Study Area.

Policy and Strategy for Sanitation/Sewerage Provision

Policy for Sanitation/Sewerage Provision

The RAJUK’s DMDP Structure Plan (1995-2015) is primarily referred to, as the latest su-
preme plan for urban development of Daka City and its prospective suburban arcas, in de-
lineating the target area for master plan preparation with the planning horizon of 2020 in this
Study. The overview of the DMDP Structure Plan in its target year of 2015 is shown in Fig-
ure 7.1.1,

The DMDP Structure Plan provides policies of relevant sector developments, such as land
use, economy, transportation and flood control, but no clear policy for provision of sanitation
and sewerage service is included. Some policies relevant to sanitation/scwerage sector are

picked up in the fields of pollution control and infrastructures from the DMDP Structure Plan,
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tssential points of these policies and relationships to the Stedy are summarived below,

E: Policy RS/4 - River Pollution Condrol,
Fssence of policy:
- knvironmental protection measures will be taken to prevent pollution of the Lakhya
River and its tribulary, and the Balu River, in order to ensure that it remains a viable,

long-term source of polable water for Dhaka City.

Relationship to the Study:

- When proposed scwage treatment plant is located within the catchment area of these
rivers, the discharge point of treated efflucnt may have to be located in the down-
steecam (o avoid unnceessary pollution of surface water sowrce for drinking water
supply.

- 'The on-going Saidabad Water Supply Project (the World Bank financial assistance)

ltas a plan to locate its raw water intake along (he Balu River,

Policy UA/2 - Infrastructure Consolidation

Essence of policy:

- In the DMDP Detailed Area Plan preparation, the Government will ensure that densi-
fication targets at community level are accompanied by infrastructure conselidation
progeams which arc both feasible, affordable and adhere to acceptable minimum

standards of provision.

Relationship to the Study:
- Scrvice level of sanitation/scwerage facility and its tariff schedule will have to reflect

alfordability and civil-minimum requirement for urban residents.

Policy UA/S - Urban Fringe Development Acceleration
Essence of policy:
- The Government will initiate and coordinate a range of measures aimed at stimulat-
ing reorganization and re-subdivision of the urban fringe area, to accelerale the utili-
zation of land converted to urban use in the 1980’s and to sce to the development of

appropriate and affordable levels of infrastructure.




Relationship to the Study:
- Samc as Policy UA/2.

Policy SE/2 - Industrial Estate, Teigaon and Tongi

Lissence of policy:

- The Government will initiate a major revicw of these two government arcas, par-
ticularly in their management, with a view to improving their operationat procedures
and cost effectiveness.

- 'the Government will rot designate any new general industrial areas for development
in the DMDP Structure Plan period to 2015, or until the Tejgaon and Tongi Indusicial

Istates are operating at full and optimum capacity, whichever is the sooner.

Relationship to the Siudy:

- Tongi Industrial Lstate forms an integrated and independent zone whecein no indus-

trial wastewater treatment is taken up to date.
- Possibility to accept industrial wastewater into public sewerage system will be stud-

ied during the master plan preparation in the Study.

Poticy SE/4 - Polluting Industries
Bssence of policy:
- The Government will commit to an integrated policy of the incremental environ-
mental upgrading and relocation, where necessary, of Dhaka’s existing polluting in-
dustries, in a manner commensurate with sound environmental practice and cost-

effectiveness.

Relationship to the Study:

- In case industrial wastewater is (0 be accepted to the sewerage system, provision of

primary treatment at respective factories will be required.
7.2.2  Strategy for Sanitation/Sewerage Provision
(1) Coverage of master plan
The master plan for sanitation/sewerage service provision will be focused on the domes-

tic wastewater and stormwater disposal will be excluded from the master plan activities,

as stipulated in the Scope of Work for the Study and in consideration of presence of plans
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for flood control and stormwater disposal,

(2) Strategies to delincate service area boundary for provision of sanitation and scwerage

service are prepared in duc consideration and interpretation of the aforementioned polici-

¢s adopted in the DMDP Structere Plan,

These strategics consist oft

1
23
3)

1}

2

Designation of target arca for master plan preparation,
Application of different service levels by area, and
Exclusion of wastewater being discharged from Tongi Industrial Estate and oller

polluting industries,

Designation of target area for master plan preparation

Target arca for master planning is considered to coincide with the wiban arca
boundary in 2015 as adopted in the DMDP Structure Plan. ‘This means that the pro-
posed urban arca for 2015 under the said Struclure Plan will remain unchanged

through the future untit the target year 2020 of this Study.

This strategic decision is based on the uncertainty of long-termi framework as admit-
ted in the course of DMDP preparation and on the importance to maintain consisten-
¢y with the supreme plan, the DMDP Structure Plan, within the reasonabte time-
frame, Another reason underlying this decision is that an expansion of water supply
service (o the future urban area of the DMDP Struclure Plan is not yet visible state at

this moment,

It shall be noted that, in view of the above, the target area of this master plan is sub-
ject to periodical review and update corresponding to the implementation progress of

relevant infrastructure projects and of the DMDP Urban Area Plan,

Application of different service levels by area

There are several implications for provision of public sewerage service:

a. Cost and time requirement
An implementation of sewerage system to achicve the proposed service coverage
of the master plan generally requires a considerable period and a large amount of
capital invesimenl.

b. Accountabilily of executing agency



Attainment of sound accountability of the executing agency is subject (o thor-
ough restructuring of its institutional and financial set-up in view of financial

cash-flow, debt sesvice ratio, cost recovery, and human resource development.

¢.  Affordability of beneficiarics
Bencficiarics are belonging to different levels of income group and financial af-
fordability in comnection with per capita water consumplion and payment to wa-
ter/sewerage scrvice charges and they may stay at more or less similar situation

during the master plan period,

d. Different states of urbanization by area
Although the DMDP Structure Plan has been issued as an overall guideline of
policy and strategy, the Detailed Area Plan by Strategic Planning Zone are still at
the stage of commencement and various legislative arrangements are subject to
inter-agency coordination and approval of the Government. While, private sec-

tors keep on running invesiment at different magnitudes and differcnt ficlds.

Whea the above mentioned circumstances and the size of master plan target area

are taken into account, there will appear differeny states of urbanization with dif- @

ferent poputation densities.

Although provision of sewerage service to all over the urban area is idealistic, but not
realistic when aforementioned implications are fully taken into account. An applica-
tion of different service levels by area is therefore decmed the most practical ap-

proach as an intermediate measure toward the realization and fulfillment of public

sewerage service through the future.

This master plan has introduced a categorization of target area;

- Core arca for sewcrage service,

- Transitional area from on-site treatment {o sewerage service, and

- On-site treatment area,

A conceplual diagram of sanitation/sewerage provision is drawn in Figure 7.2.1 and

its itemized explanation of arca categorization is provided in Table 7.2.1, respec-

tively. 0
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_ Plaoning Area

for On-site Treatment

Study Area

- Master Plan Target Area

__Planning Area
for Sewerage Service

Core Area for Sewerage Service

Transitional Area from On-site Trealmenl
to Sewerage Service

Figure 7.2.1  Concepteal Diagram of Sanitation/Sewerage Provision

Table 7.2.1 Explanation of Conceptual Diagram

Area

Description

Study Area (North Dhaka)

- Dhaka City {Uttara, Mirpur, Mohammadpur, Cantonment,
Banani, Badda, Guishan, Baridhara)
*Tongi Pourashava (Municipality)

Outside the Target Area
for Master Plan

Areas outside of the Target Area for Master Plan are rivers,
canals, swamps, agricultural area and open space.

Target Area for Master
Plan

Master Plan area for sanilationfsewerage provision.

Planning Area for Sewerage
Service

Areas where sewerage services will be provided by the target
year of 2020 under this Master Plan.

Planning Area for On-site
Treatment. '

Areas where the existing on-sile éreatment methods, i.e. sep-
tic tank, will be utitized through the future within this Master
Plan framework.

Transitional Area from
On-site Treatment to
Sewerage Service

Areas where the sewage will be treated by sewerage system
by shifting from the existing septic tank during the Master
Plan period (o 2020.

Core Area for Sewerage
Service

Existing urbanized areas having relevant infeastructures
(water supply and road network) for implermenting sewerage
project.




3) Exclusion of industrial wastewater from sewerage service
Within the master plan target area, there is the Tongi Industriat Bstate which is an

integrated industrial complex mostly consisting of textile dying and poullry, followed

by pharceuticals, diy battery cells, and synthetic detergents. None of these facto-
rics has wastewater treatment facilities and their untreated “colorful” wastewalter are
discharged into the Tongi River via swamp arca, This industrial estate is now subject
to thorough review of their management with a view of operaling procedures and cost

cffectiveness under Policy SE/2 of the DMDP Structure Plan.

Another lypical pollwting industry is tanrery which discharges toxic wastewater
containing Chromium Ylexavalent. Most of tannery factories are small scale and lo-
cated in Nazaribag arca of Dhanmondhi in South Dhaka. These factories are subject

10 relocation to a site adjacent to the Dhaleswari River, south of Savar,

In line with the policy adopted by the DMDP Structure Plan, this master plan of the
Study shall take standpoints thal:
- Polluting industries shall primarily obey the “Polluters Pay Principle” to safe-
guard not only the quality of public environment, but also the sewer network and
biologicat treatment process of the sewerage syslem. @
- To realize the above principal approach, such industries shall introduce their own
industrial treatment facilities within their factory compound or joint treatment fa-
cilities with neighboring factories at their cost, and (reat their wastewater prior to
discharge into public water body so as to comply with the environmental quality

standards.

The Tongi Industrial Estate shall have their integrated industrial wastewater treat-
ment plant, since combined treatment with domestic sewage will have greater risk of
environmental degradation. This is because of biological concentration of toxic sub-
stances into the sewerage studge and disposal of such excess sludge will tead to sec-
ondary environmental pollution by leachete. Thus, the Tongi Indusirial Estate is ex-

cluded from the master plan preparation of this Study.
When accepting industiial wastewater into the public sewerage system, each factory

shall have primary treatment facilities for their wastewater. Relevant studies on this

extent are conducted and presented in the succeeding Chapter, for future reference, g
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7.3

Target Year

Target year of the North Dhaka Sewcerage Master Plan was set forth in 2020 as per the Scope
of Work of the Study agreed between the JICA and the Government of Bangladesh (the
Ministry of Finance, the Ministry of Local Government, Rural Development and Co-

operatives, and the Dhaka WASA) on November 25, 1996.

For the Peasibility Study of Priority Project/s, the target year was determined to be 2005 in
consideration of the reasonable time frame for project implementation and the importance to

maintain consistency with the DMDP Urban Area Plan which has the same target year.

This target year was also agreed between the Study Team and the DWASA at the 1st Pro-
gress Review Meeling on June 25, 1997,

Identification of Service Level by Area

Identification of Target Area for Master Plan Preparation

(1) Master plan targel area consistent with the DMDP Structure Plan
Target year of master planning in this Study was designated to 2020, while that of long
term development in the DMDP Structure Plaa was set forth to the year 2015,

For the five-year gap of these target years, due attention is given to maintain consistency

of this master plan with the DMDP Structure Plan. In this respect, it is assumed that the

2015 urbanized area as proposed in the DMDP Structure Plan will remain unchanged

through the future up to 2020 of the master plan largel year. This planning assumption is

made in view of;

- unavoidable uncertainty principally involved in the long term planning of urban de-
velopment as admitted by the DMDP in the course of its planning process,

- absence of any other rational plan/program for urban development beyond 2015 at
this momeat, and

- importance to maintain consistency of framework with the DMDP as the suprecme

plan for sewerage sector,
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(2) Identification of master plan target arca

The target arca of master plan was then identified focusing on to the future urban arca in

2015 of the DMDP Structure Plan. The ideatification process of target area boundary is

described below and its outcome is shown in Figure 7.4.1.

1)

2)

Strategic Planning Zone of the DMDP
“Ward” and “Mavza” are commonly used to delincate sub-divisional administrative

boundary under municipal level. s size varies from dozens of hectares (o several

hundred hectares.

A planning approach employed in the DMDP was to establish “Strategic Planning
Zone” (hereinafter referred to as “SPZ”) as the principal minimum planning unit by

grouping several wards for application of its policy and strategy for urban develop-

ment.

Iiach SPZ was likewise characterized by respective features of land development/us-
age and future population. Areas other than urban development purpose weic

plained to be strategically used for flood control and recreational purposes.

In respect to the above, future urbanized areas with their sizes and associated popu-

lation of SPZs are primarily reflected on the framework of master plan preparation in

this Study.

Sub-classilication of SPZs and arca measurement

In the DMDP Structure Plan, future population was projected by sub-dividing each
SPZ into the existing urbanized area defined as “Established Urban Area” as of 1991,
the future urhan area such as “Urban Fringe Arca” to the existing vrbanized area, and

“New Urban Land Development Area.”

These sub-classifications of SPZs are only exhibited on the SPZ Location Map in the
DMDP, but not reflected on the Composite Policics Map which shows overall land
use lype with boundary. To visualize boundaries of urban area and SPZs, the SPZ
Location Map was projected on the Composite Policies Map by the Study Team. Ar-
cas of sub-classificd SPZs were then measured on the map with the use of digital

planimeter.
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Study Arca
'The Study Area consists of SPZ Nos. 5, 6, 13-1, 13-2, 14 and parts of SPZ Nos. 4 and
12. The total measured arca is 20,850 ha,

Master Plan Target Area

The master plan target area is confined to cover residential, commercial and instilu-
tional uscs which are included in:

- Lstablished Urban Area,

- Urban Iringe Area,

- Peripheral Urban Development Area, and

New Urban Development Area,

The total arca of the master plan target arca measured on the map is 14,140 ha which

is equivalent to about 68% of the Study Area,

The following areas specificd in the DMDP Structure Plan are excluded from the
masler plan target area:
- Proposed Flood Retention Pond,

Proposed Recreation Area, and

- Tongi Industrial Estate as Special Area.

7.4.2  Service Level by Area

(1) Methodology for identifying service level by area
Principal methodology to identily target area for sanitation/sewerage planning is to refer:
Strategy for sanitation/sewerage service provision as discussed in Section 7.2, and

- Land development/usage proposed in the DMDP,

Two scrvice levels are considered in this master plan; sewerage service and on-site
treatment. The sewerage service is further subdivided into:
- Core area for sewerage service provision, and

- Transitional area from on-site treatmenl to sewerage service during the master plan
period to 2020,
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On-site treatment area is considered to remain unserved by the sewerage service during

the master plan period, This arca will have septic tank or any other appropriate sanitation

measures including the intermediate method, such as small bore communal sanitation

system for a cluster of individual housing, small scate community sewerage system for

apartment type housing, etc.

Schematic diagram of the composition of targel area is shown in Figure 7.4.2. ldentificd

arcas by service level are shown in Tabic 7.4.1 and Fipure 7.4.3, respectively.

Figure 7.4.2  Schematic Diagram of (he Composition of Master Phan Target Avea
Proposed Kecreation Ares
Proposed Flood Retestion Paed
PeripheraUsbae Development
New Urb m_l__lin_c_lPQ tlopmeat Aren
D Ushua Fringe Aren
Study Arga
Master Plan TargetArea
Plagaing Ares for Sewerage Seniice
Table 7.4.1  Area of North Dhaka Sewerage Master Plan
Ugit: ha
Stydy Area
SPZ Master Plan Target Area Others*1
No. Sewerage Service Area On-site Cantoment § Industrial] Flood Grand
Core Area Transitiopal] Sub- | Treatment| Tolal {Nea- PFstate Conlrol,] Tetal Total
Urban | Cantoment Area Total Area Residential) elc.
Area | (Residential)
4] %y 0 992) 1047 0] 1047 63 Of 1e3p 2263 1273
L R o232 685 LeSII 10} 1,661 HSp o0 849 964} 2,605
_sf 72 e8] 0| s0f 0] 800 0 o 132 B2 932
2l of O 7i2) 72| 624 2336  Of O 1323| 1,323] 3659
Mdap 1361 855} s47) 1538 261 1,799 338 o Of 3381 2137
A3 S04y 65F 64| LI93|  47M) 5907) 483t O 603] 1,091 6998
14 151 0 892 1,043 767 1,810 0 266 1,150 1,416 3,226
[rotal] 2,312] 1,220 44521 7984 1,376 15,360 999 266] 4225} 5,490] 20,850]

Note: *1- Others in Study Area include Flood Flow Area, Flood Reteation Pond, Watershed,cle,
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Design Population

Mecthodology (o Set Up Future Poputation in DMDP

The futare population for master plan preparation of this Study is principally referred (o the
3MDP population framework, but minor modification is introduced to population breakdown

by SPZ in order to maintain the consistency with the overall figure of the DMDP,

The DMDP projected the future population for 2005 and 2015 by different methods duc to

considerable uncertainty in the tong term planning of urban developmeat.

(1) Categorization of planning area for population projection
The DMDP subdivided the Metropolitan Dhaka arca into the following three categories
in its population projection:
- Listablished Urban Area in 1983,
- [Dstablished Urban Area in 1991, and
- Additional New Area.

“Additional New Arca” mentioned in the above denoles a comprehensive naming (o
cover “Urban Fringe Area,” “Peripheral Urban Development Arca,” and “New Urban

Land Development Area.”

(2) Population projection for the year 2005
In principle, the DMDP projected future population of each SPZ in 2005 based on the
population growth rate from 1983 to 1991 (Population Census data).

Future population in 2005 as exhibited in Figure 7.5.1 is projected based on the following
mg¢thod in the DMDP: '

1) Established Urban Asea in 1983
a. Adopt the 1991 Pdpulalion Census data as the base figure,
b. Establish population growth rates of each SPZ in accordance with the respective
urban development policies/strategies,
c¢. Estimate the future population of each SPZ based on the base population figure

and the population growth rates,
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Population Map

The Study on the Sewerage System in North Dhaka
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2) listablished Utban Area in 1991
2. Estimatc the population densily of the Established Urban Area in 1983
b. Determine the size (arca) of the Ustablished Urban Area in 1991.
c. lstimate the future population of each SPZ based on the above population den-

sity and arca,

3) Additional New Arca
a. Determine the size (arca) of the Additional New Area,
b, Establish the future population density by SPZ.

¢. Estimate the future poputation based on the above population density and area,

(3) Population projection for the year 2015
Far the population projection in 2015, conditions and assumptions for 'SPZs as intro-
duced in the 2005 population projection are not taken up. The DMDP shows the total
population in the planning area and a breakdown by year of urbanization as shown in 'Fa-

ble 7.5.1.

Table 7.5.1  Fulure Population Projected in the DMDP

Unil: person

Target of Growth .
Area 2005 Distribution 2015

(1) (2) G=(+@

Established Urban Arca 9,431,000 590,000 10,021,000
in 1983

hslabhsljed Utban Area 698,000 590,000 1,288,000
in 1991

Additionat New Area 2,490,000 1,770,000 4,260,000

Total 12,619,000 2,950,000 15,569,000

Note:  Population in 2015 includes cutside of the Study Arca.
7.52 Design Population for the Study
(1) Methodotogy to establish design population

Although the population framework of the DMDP is primary reference figure, it can not

be applied directly to the planning work in this Study due to its roughness in areal project.
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(2)

In this master plan, the following methodology is taken up:

1) Area by year of urbanization by SPZ, is measured.

2) "the HMDP 2015 population is reatlocated by year of urbanization (Established Ur-
Lan Arca in 1983 & 1991, and Additional Urban Arga) in cach SPZ.

3) The population density in 2015 is estimated by year of urbanization by SPZ,

4) Future population in target year of 2020 (2015 in DMDP) is cstimated by multiplying

arca in 1) and population densily in 3).

Design population

Future population by SPZ in the Study Area are estimated based on the alorementioned

method and its results are shown in Table 7.5.2.

As shown on the above, the total population of the master plan target area is estimated to
reach 3.05 million in 2005 consisting of 2.16 million in the Established Urban Area and
0.89 miltion in the Additional New Area. The 2005 population will likewise increase 2.1

times of the 1991 population {1.43 million) in the 14 years period from 1991 to 2005.

Consequently, the future population in the targel year 2020 will continuonsly increase (o
4.03 miilion which is equivalent to 1.3 times of the 2005 population and 2.8 times of the

1991 poputation, respectively. These projected trends of population development are ex-
hibited in Figure 7.5.2.

For reference, the fulure population adopted in “the Dhaka City Emergency Water supply
Project” is also indicated in Table 7.5.2 and Figute 7.5.3, respectively. It is clearly ob-
served that the teend of population development since 1991 toward the year 2020 are
quite similar to each other. For instance, the DMDP adopts fulure population of
4,026,000 in 2015, white “the Dhaka City Emergency Water Supply Project” shows
4,566,974 in the same year. Since this master plan study assumes that the 2015 DMDP
population will remain unchanged up to the farget year of 2020, the difference of future
population between the Study and “the Dhaka City Emergency Water Supply Project”
will be about 10% in 2020.
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Table 7.5.2  Design Population by SPZ in 2020
o ) _ L _ Unit: person
",: ," SP7 No. | Established JAditional ; iew Yotal Remark *1
Urban Avea Area
B 4 337,000 0 mnehoy
1991 5 430,000 0 430,000 1991:
6| 176000 0| 176,000 1,249,480
12 62000 LB 67,000
- 1341 107,000 . ) 107 000 § 1995:
132 1‘?19907 ) 0 ) 1521)90 1,562,294
14 162,000 0 162,000
Total 1,432,000 0 1,432,000 | 2000:
4 589,000 23,000 682,000 2,005,586
2005 S| 654,000 L §j4__020_
6 295, 000 75 ODD 370,000} 2010:
12 ______116 000 ) 183 ODO 319,000 3,098,901
13-1] 126, OD(} o 80 ODO _206 000
132 173,000 ____2_5!_] 000 423, 000_ 2020
14 190 ,000 210,000 400,000 4,566,974
Tofal 2,163,000 891,000 3,054,000
41 693000 159000 854,000
2015 50 7191000 0] 791,000
6| 345000 ~ 128000 473,400
12| 149000 313000 462,000
131l 13,0007 137,000 | 268,000
o 132 179000 | 428000 607,000
i 14 212 OOO 359 000 571,000
Total 2,502,000 1,524,000 4,026,000
5,000 -
g 4000 }
A3000 |
g
8§ 2000 } _
g Established Urban
& 1,000 } Area
0 1 ]. i F | L Lo L L i L i .| 3 1 'l L 2 1 i ] ] 1
1991 1995 2001 2006 2011
Year
Figure 7.5.2  Projected Trends of Population Development in the Sty Avea
?
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Figure 7.5.3 Comparison of Future Population of DMDP and Dhaka City Emergency
Water supply Projeet

(3) Istimation of population density
SPZ includes several different category of urban area by ils planned vrbanization. There-
fore, populalion density of each SPZ varies by composition of the urban area.
The population density is estimaled as follows:
1) Measurciment of urban area (Established Urban Arca and Additional New Arca) on
the Composite Policies Map of the DMDP Structure Plan.

2) Allocation of the (uture population estimated in the previous sub-section (o the areas

measvred on the above.,

3) listimation of the population density by SPZ.

It shall be noted that the arcas designated in the Composite Policies Map of the DMDP

Structure Plan and the areas referred in estimaling the future population are matched as
shown in Table 7.5.3.
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Table 7.5.3  Covrespondence of Areas between the Composite Policies Map
and the Population Pio_]ccuon

3 Armq on the Composstc Policies Map Allocanon of I’ uhm, Popuhuon
[Eistablished Urban Area (I UA) [‘smbhshcd Urlnn Area
Urban Fringe Arca
New Urban Land Development Area Additional New Area

Peripheral Urban Development Area

Population Density: 76 personsha
(from SPZ 13-1: 65,000 person/855ha)

Cantonment Sccurity Zone-non-residential | No resident

Cantonment Security Zone-residential

The estimated population density by SPZ arc shown in Tables 7.5.4,

Table 7.5.4  Population Density by SPZ in the Study Area (2020)

Type of Arvea| Established | Additional | Cantenment
SpPZ Urban New Area ]Security Zone Total
Crescription Area {Residential)
Arca  (ha) 945y w2 0 1,047
4 [Poputation (porson) ¥ 695000  159.000| O 854,000
Density {persomha) ' 735 1580 o ' 816
Ara  (ha) 9% A7) ARl L6l
{| 5 |Population (persom) | 773000 ] 18000, 791,000
Density  (person/ha) 541 | 541 76 476
Aca () | ;| eS| 800
6 [Population (persom) | 335,000|  128000| 5000 468000
Density  (personha) 639 76 585
Area  (ha) 457 LS LE R (2 )
12 Popula@!(_)_r_u_(_g)_e_l_sm-i) | 1as000 313,000 0| 462,000
Density  (person/ha) T e 187 0 198
Area (ha) A el sss| 190
13-1|Population (person) 66000 137,000  65000| 268000
Density  (person/ha) 140 291 76 149
Area (ha} 903 4991 6 3907
13-2|Population (person) | 174000 | 428000 5000| 607,000
Density  (person/ha) 193 87 76
Aen (1) B2 9:| 0| 1810
14 [Population (persom) | 212000 359000} 0| 571,000
Density  {person/ha) N 2sst 367 0 315
Area  (ha} 14,140 220§ 15360
Total Populauon (personj_—_ __——-A__ES_E)—ZQ—OEOMNW_A - 9Z§ 0001 4,021,000
Density_ "__(pcrson.fha) 278 L 76 262
Note 1) The fgures in SPZ4 and SPZ12 correspond to the study areas within these zones.

2) SPZ5 : While Urban Fring Asea was established, Additional New Area was not iden
in DMDP. Thus, the population density was calculated by altocaling some
pottion of population in Established Urban Area to Additional New Area,

ﬂ% 3} SPZ6 : Though the population of Additional New Area was'planned in DMDP, its 2
was not projecied. Accordingly, that population was included in that of in
Established Urban Area and the population density was calculated.
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(4) Establishment of future population for the Study

1) Future population in the Stady Arca )

‘The futere population in the Study Arca is estimated mulliplying the arcas measured

on the Composite Poticies Map and the corresponding population density.,

Table 7.5.5 shows the {uture population and the population density by 1arget year to-
gether with base figure in 1991 classified into subject area for planing purpose, The
population composition in the master plan target area in 2020 is shown in Figure
7.54,

Table 7,5.5 Future Population in the Study Areca
Study Area
Master Pian Target Area Others
Hems Sewerage Service Area On-site Cantonment] Fndustrial| Flood Grand
Core Area Transitional Freatment] Total {Non- Fstate | Control,] Total Total
Urban | Cantonment Area Sub-Total Arca Residential) clc.
Area | (Residential}
|Area (ha) 2,312 1120 4,452 7,534 1376 15,360 G99 2684 4,225 5,450 20,850
Bensity 454 76 413 mn 142 262 [4] 1} 4] 0 193
Population| 1,050,600 93,000 | 1,835,000 | 2,931,000 | 1,045,000 | 4,026,000 0 1] 0 0| 406000
Notz: Deasity-Persen/ha; Population-peeson @

Urban Area is Established Urban Area and Additionzal New Area
Flood Ceatrol, ¢tc include Flood Flow Area, Flood Retention Pond, Walershed, eic.

On-siteTreatmeat
26%

Transitinnal Arca 28%
46%

Figure 7.5.4  Population Composition of the Master Plan ‘Target Area in 2020

As shown in the figure, about 74% of the urban population or some 2.98 million peo- @

ple will be the target population for the sewerage master plan, while 26% or some
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1.05 miltion people will remain in the on-site treatment area in the target year of
2020 of this master plap. A group of 93,000 people to be contained in the “Canton-

ment Sceurity Zone” as classified in “Others” is not included in this master plan.

FFuture population in the sewerage planning zone
‘The future population in the master plan target year 2020 has been established mainly
based on SPZs. This future population is hereby subdivided into sewerage planning

zones for the purpose of sewerage master plan preparation.

In zoning of the scwerage planning arca, following conditions are due considered:
- Geographical and topographic conditions of “Core Area,”
- Compaciness and areal configuration of each zone for sewerage service, and

Road network proposed in the DMDP Struclure Plan.

Four zones are considered for planning the sewerage system in North Dhaka as
shown in Table 7.5.0.

Table 7.5.6  Zoning for Sewerage System Planning in North Dhaka

Sewerage Zone SPZ Municipatlity/Ward
Tongi SPZ14 Tongi
Ultara SPZ13-2 Uttara
North Dhaka East gil;g:?,sgl%%l}l, g;g:’;’lf:;a“i’ Baridhara, Gulshan,
SPZ13-2
Noirth Dhaka West SPZ4, SPZS Mirpur, Mohammadpur, Cantonment

Based on the above zoning, fulure population, population density and arca by SPZ by

sewerage zone arc finally established for the target year of 2020.
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Table 7.6.7  Planned Avea, Population Densily and Population

by Sewerage Zone in North Dhaka

Unit: Area - ha; Population density - person/ha; Population - persan

o Scwrage Senvice Arvea 1
Sewcrage [SP7] Ttem Core Area Transitional Area
Zone Fufablished | Additional | Sub-Total | Cantonment Totzl Established | Additional | Sub-Total Total
L o Urban Arca | New Area (Residential) Urhan Avea | New Arca
A | e st o] s s49  34d) 892) 1,043
Tongd | M |Density 4 2ss| o6 255 o o 2ss| 2SS} 37| 2974 2
I Population] 39,000 0| 39000 ol 30000] 130000] 126000 265000] 304000
' aea | 3wl dest o seal ol seq 2ss|  22¢4)  si2| 1016
Uttars  [13-2|Density | 193| 87| ;| of am| 193§  82) 146} 158
Population] 77,000 9000 |  £6600 0] 86000 ss5000 ] 19000 75000 161,000
Area ..o ob o of ezt 102y Q) 0 € 102
$ [Peosity 0 o o | | ___ o o 0y 7
Population 0 0 0 2000 8,000 0 0 0 8,000
Area | 73| O 732 68] 80O} o). . 0| ___ 0} 80
NorhDhoksl 6pencity | 69| o) 6| ref  soy  of  ef  of 59
Fast Population] 468,000 O] 4680001  5600] 473,000 0 0 0] 473000
Aa | 0 B (. DO LY I 0 457 assy oM 2
12 focesiy | o 0§ 9O of 6] 32w 167 70 0
Populalion 0 0 0 o o] 149000| 43000] 1920001 192,000
e ] 136 855  es1| 33| 210 47| 1,538
afDensiy | 140 6} 140 ;% SR -3 S Gt DY »'2 1N S -7 W
Population 19,000 o] 19000 65,000 | 84,000 47,000 61,000 ) 108,000 ] 192,000
Aez | 0O ol 0 65 &5 44 63 112 177
132[Density | 0 o __0% 6l 76| 93y 87| 125} 10
Population 0 0 0 5,000 5,000 £,000 6000 14000 19,000
Ara 1 868) 0| __ B8 1,000 1958 838 533 1,371 33e
fotafDecsty | s6v| Oy  S561| 76| 29| 243 206 2291 X6
B Ipopumion 487.000 0] 487,000 83000 | s70000] 204000 110,000 314000 | 884,000
N |:=L I . of __ ssi _of _ ss| s} 102)  9%2f 1047
Noerth Dhakal 4 |Density | 735 o] 73 ) sl 73s| 1,559) 816 816
West population| 40,000 ol 40000 0] 400003 655000] 1590001 814,000} 854,000
Ara | 7ML o) 73y 130 864 248 7] 685 1,549
Sloeesiy | serl o se|  we| 42| san] sai] s4n| 502
Population] 398,000 0] 358000 10000 | “dog000| 134000 § 236,000 | 370000 | 778000
Arca_ [ 789 et 7891 1307 919 1,138 539 1677 _ 259
Foafoensiy | 5ss|ef  sss) 7}  4s7|  e:3f 73 06| 629
Fopulation] 433,000 0| 438000 10,000 | 443,000 789,000] 395,000 {1,184,000 |1,632,000
Acea | oo2200% tos| _2M2|  1220] 35321 2R13|  1,639| | 4452] 7,984
Total Deasity { _472| 86| 454} 163 x4y a2} 0 397] @ a13) 313
population| 1,041,000 9,000 }1,050,000 93,000 |1,143.000 | 1,188,000 | 650,000 11,838,000 12,981,000
7.6 Collection System

There are two different types of sewer system; scparate system is to drain sanilary sewage
and stormwater by different sewer lines, combined system drains these two water in the same

sewer line.
Since the separate system is {o convey only the sanilary sewage into the sewage treatment

plant, it does not spill out sanitary sewage into the public water body during the raining peri-

od and therefore it is advantageous for conservation of aquatic environment.
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When the target arca is relatively well equipped wilh stormwater drainage system, the sepa-

rate sewer system can be implemented economically with the use of existing drainage system

for stormwater disposal. The separate system has, however, following potentiat disadvan-

tages that:

- Considerable amount of pollutants accomulated the road surface will be washed out at
the beginning of rainfall and discharged into the public water body through storm sewer.

-~ Installation work of both sanitary and storm sewers becomes difficult, when there exist
other underground utilities in the built-up area.

- Installation depth of sanitary sewer becomes deeper than the combined sewer, owing to

its smaller diameter and steeper gradient of vertical alignment.

The combined sewer system is, on the other hand, advantageous for the arcas where the inun-
dation occurs frequently or the provision of the stormwater drainage facility is insufficient.
The sewer pipe installation of this system is easier than that of the separate system. The
combined sewer system has also certain disadvantages on the conservation of aguatic cnvi-
ronment when;

- Flushing of sediments in sewer lines causes to happen shock load to the sewage treatment

plant at the beginning of rainfall.
- Stormwater overfllow chamber discharges the diluted sewage exceeding the design inter-

cepting capacity of sewer lines during the rainfall.

For the North Dhaka sewerage master plan, the separate sewer systein is adopted paying duc

attentions o that:

- The existing sewerage system employs the separate sewer system.

- - The Study aims at the prevention of water pollution in the public water body through the
provision of Sewerage system including sewage treatment plant.

- The comprehensive flood protection and stormwater drainage plan has been developed

including the Study Area.

Design Sewage Flow
The design average daily, maximum daily and maximum hourly sewage flows are set for the

target year 2020 taking into account the current status and future plan of water supply, and

the existing sewerage plan for South Dhaka,
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Per Capita Sewage Ilow

(1

()

Present status of water supply

As to the present status of water supply, the actuat performance of water supply was in-
vestigated from the clients’ ledger for watcr supply in DWASA Zone V, within the Mas-
ter Plan Target Arca, Among the 80 collected data, 27 were extracted considering the
retiability of actual figure and composition of the relevant data to calculate the per capita
water consumption. The results are shown in Appendix 7.7.1. In accordance to the results,

the present per capita water consumpdion was figured out as 93 Ipcd, approximately.

Results of field survey

A scwage quantily survey was carcied out to grasp the present stalus of the domestic
sewage flow rate. Selecling three (3) different types of housing, namely independent
houses, apartment house and stum housing, the survey was conducted six (6) times a day
at four (4) hour intervals during both the rainy season (July 1997) and dry the season
(December 1992). The daily domestic sewage flow was calculated using the average of

the six (6) measurements.

The number of houses within the survey area was also investigated by type of housing, as
mentioned above, and was used 1o estimate the per capita domestic sewage flow. The
population of the arca was estimated by mullipl'ying the number of housing unils and the
average number of family members, which was obtained from the results of the Ques-
tionnaire Survey on Residents' Awareness on Environmental Sanitation. The per capita

domestic sewage flow is summarised in Table 7.7.1.

Table 2.7.1 Per Capita Domestic Flow by Sewage Quantity Survey

Item Independent | Apartment Stum Totalf
House THouse Housing *Average
No. of Houses 30 35 55 120
Family Size 5.9 6.4 5.3 5.8
Population 180 220 290 690
- Rainy Season 84,000 54,800 72,200 | 211,000
Tow Rate
(I/day) Dry Scason 467 249 249 333
Per Capita  § Rainy Season 72,000 67,200 134,400 342
E‘I;’QE)RB“’ Dry Season 400 305 263 357

Note: Date of Survey; Rainy Scason  -June 1997

Dry Season  -December, 1997
* Per capita flow rate
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Compared with the water consumption and design per capita sewage flow in the existing
sewerage scrvice area, the estimated per capita domestic sewage flow determined in this

sewage quanlily survey was rather large; the reasons for (his large figure were as foows;

- Inthe rainy season, rainwater and stagnant water were deemed to flow into the sewer
lines. it is relating to the fact that the BOD and T-N are relatively low, while the SS
was relatively high, which indicated that the domestic scwage was diluted by rain
waler, ¢tc. and the SS contents was supplied from soils, etc.

- Inthe dry season, sewage flow from apartment housing and slum housing was larger
than that of the dry season, whilc scwage from the independent housing decreased.
These facts also indicate that the domeslic sewage was mixed with other sources of

waler in the sewer lines.

Based on the above survey evaluation, the sutvey results were utilised as reference data

in establishing the per capita sewage flow.

(3) Existing sewerage service area

Table 7.7.2 shows the design per capita scwage flow in the existing scwerage service arca
in South Dhaka.

Table 7.7.2  Design Per Capita Sewage Flow of Existing Sewerage System

Hem Design Population | Design Sewage Flow | Per Capita Sewage Flow
{Persen) {cu.m/day} {Ipcd) |
Design Average Daily Flow | SO ..t S SR . A
Design Maximum Daily Flow 1,880,000 e 383000 3OO
Design Maximoum Hourly Flow 232,000 125

(4) Plans for water supply

The basis for the Fourth Dhaka Water Supply Project presented in the World Bank’s
Staff Appraisal Report (1996) is given in Table 7.7.3, from which the per capita water
consumption was estimated at 137 lpcd for the target year 2020 as shown in Table 7.7.4
and Figure 7.7.1. The vatues of dry season daily peak and physical losses adopted in this
eslimation arc the same as those that used in the estimation of water requirements in the

Dhaka City Emergency Cily Water Supply Project (1992).

Tongi is not included in the DWASA water supply service area, however, ils per capita

water consumption is assumed to be the same as that in the DWASA service area, since
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‘Yongi adjoins Dhaka City and there is no significant difference in living style. Although
the per capita water consvmption of 137 Iped is the average of the overall DWASA
service area and dacs not represent the Study Arca, it is also applied to the Stady Ared,
because the FUZs 1 to 13 out of the 36 Llementary Urban Zones used in the Dhaka City
Emergency Water Supply Project (1992) approximately correspond to the Study Area ¢x-
cluding Tongi and Cantonment and have no significant difference in the per capila water

consumption with the overall average as shown in Appendix 7.7.2.

Table 7.7.3  Total Water Requirement, Capacity and Deficit Projections

Total Water Requirements

 Curemt 2000 2010 2020
cu.nvday 1,192,173 1,370,745 1,762,428 2,480,522
IMGD 262 302 388 546
MGY 95,630 110,230 141,620 199,210

Production Capacity
{IMGD)

 Curent 2000 2010 2020
Groundwater 173 197 217 234
Chandnigat 10 10 10 0
Narayanganj 9 9 9 9
Phase 1 Treatment Plant - 50 50 50
Phase 2 Treatment Plant . - 100 100
‘Total 192 260 386 s03

Projected Water Shortage

(IMGD)

 Cumemt 2000 2010 2020
Total DWASA Capacity 189 266 386 503
Production 166 256 375 491
Total Requirements 262 302 388 546
Water Shorfage 06 46 13 55

Source: “Fourth Dhaka Water Supply Project (1 995)"

7-28



R

Table 7.7.4  Calculation of Per: Capita Water Supply

| ~hem Jus [ 1995 T 2000 2010 | 2020 ]
Populstion — —a person| 5,647,901 ] 6778340 9,261,394 _12:_6_18»342]\
Water Requirement b | IMGD 262 302 388 546
Production Capacity el IMGD| 192 266 186 503
Production dlMen| _"7__7]66 256 375 491
Dr_y_S_{}ﬁé_qn i)ai_ly'P.-':‘a{ﬁ‘_r g 7- % | 10 10 1 10
Pl}}sical f.osses Vf ';% ) - 31 28 7 ) Qd 7 7 ]5
Actual WaterSupply gl IMGD| 104|168 273 379
Per Capita Water Supply  h| lped | 84 3l 1 137

Note: Source:"Dhaka City Emergency Watcr Supply Project” and "Foutth Dhaka Water Supply Project”

Calculatiom g =d * (1 + &/100) /{1 - (7100}

600 oo e e e

—{}—Water Requirement

a 500 —<O— Production Capacity

&) —— Production

& 400 [ [~O—Actual Water Suply

= : —

E 300

3

o

§ 200

w8

% 100 9

2000 2005 2010 2015

Year

Figure 7.7.1  Water Supply Project of DWASA

2020

It should be noted that the above per capila water consumption is composed of those for

residential, industrial and wiban service purposes. In this connection, the Dhaka City

Emergency City Water Supply Project (1992) assumed that the present percentages of

these water uses will not change in the future, namely 81.15% for residential, 4.66% for

industrial and 14.19% for urban service as presented in Table 7.7.5. Although the study

team carried out the investigation on the actual water consumption by water use to com-

pare the above rale to the actval ralio, such data were not available,
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Table 7.7.5  Per Capita Water Supply and Sewage Flow

e Unit: Incd
r,,._. Item Ratio (%)| 1995 2000 2010 2020 J
Ter Capita Waler Sapply | 100.00 0] 1130] 1340] 1370
"~ Domestic | 8115|684} 920}  1090] 1120
CIndustey | 466] 40| 500 60| 60
Urhan Service 14.19 12.0 16.0 19.0 19.0
Per Capita Water Supply
for Sewerage Plan 80.0 108.0 128.0 131.0
{_Per Capita Sewage Flow 56 76 90 92

As in the Study, indusirial wastewater is not accepted to a sewerage system in principle,
the per capita watcr consumption will be 131 Ipcd deducted 6 Iped for industrial use from
137 Ipcd is the basis for estimating the per capita sewage flow for the target year 2020 as
shown in Table 7.7.5. Given that 70% of the per capita water consumption will enter into

the sewerage system,. then the per capita sewage flow is 92 Iped.

In general, daily and hourly maximum flow can be estimated by actual water consump-
tion and hourly fluctuation of incoming sewage rate to the sewage lreatment plant. How-
ever, no data were available on actual water consumption in the study area and hourly
fluctuation of incoming sewage rate in Pagla STP will not be appropriate since the
sewage was conveyed from plural Lift Stations and actual sewage flow fluctuation will
be equalized at L/Ss. Accordingly, daily and hourly maximum per capita sewage flow

was calculated adopting the general values, shown in Table 7.7.6, assuming the ground-

water infiltration is10% of the maximum daily flow.

Table 7.7.6  Per Capita Sewage Flow

Hem Sewage Flow | Groundwater Infiliration Totat

(Ipcd) (ipcd) (Ipcd)
Design Average Daily Flow 92 100
Design Maximum Daily Flow 115 10 125
Design Maximum Hourly Flow 150 160

(5) Iesign sewage flow
Per capita sewage flow up to the target year of 2020 was established by the comprehen-
sive study on fulure water supply plan, the results of actual water consumplion and

sewage quanlity survey and design criteria of the existing sewerage service area. Please
refer Table 7.7.7.



P

Table 7.7.7  Per Capita Sewage Flow by Year
e Unit: Iped
| Ttem | 2000 | 2005 | 2010 | 205 | 2020
Design Maximum Hourly Flow 135 145 160 | 160 160 |

7.7.2  Per Capita Pollution Load

Among others, BOD (Biochemical Oxygen Demand) and 8S (Suspended Solids) are the most
important water quality parameters in planning and designing of the sewage treatment plant.
BOD, in particular, plays a role of key parameter in the determination of the required eapac-

ity of the sewage treatment plaal.

Three methods are commonly used to determine BOD of the sewage. The first method is the
estimation of BOD with the use of the unit BOD pallution load at per capita per day and the
sewage volume. The second method is, of course, the estimation of BOD based on the result

of water qualily examination of actual sewage sampled from the Stady Area.

A series of water sampling and water quatily cxamination was repeatedly carried out during
the course of field work of the Study. These analysis results will be referred to in establish-

ing the planned sewage quality.

(1) Examination of sewage quality
BOD value will be estimated with the use of actual data in other countries and compared

to the analysis resulis of water samples collected in this field work,

There are some report on the study of unit BOD pollution load of domestic sewage

stemmed from field investigations. The following are the findings and study results:

1} Japan (in 1990)

Unit: g/capita/day
Water Quality Parame- Nightsoil Gray Water Total
. {er

BOD 18 39 57
-CODy, 10 i8 28
S8 : 20 23 43
T-N 9 3 12
T-P 0.9 0.3 1.2
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2} United States

" Water Quality Paranie-
tor

BODn

... Unit: gleapita/day
Gray Water Total

55 78

3} Tropical countrics

_Unit: gfcapita/day

Water Quality Parame-
ter

Gray Water Total

BOD

18 40

4) Other countries

Unit: g/capita/day

Name of Covntry BOD-Total
United Kingdom 50-59
France (rural area} 23-34

Brazil 44

Source: “Usban Drainage and Sewage Treatment in Developing Countrics” by the Ministey of
Construction of Japan.

As shown on the above, there are wide range of the unit BOD pollution load reflecting
differences of living standard, lifc style, etc, The WHO, however, recommends to apply

45 g/capilafday when no data is available.

Using 45 g/capita/day, the unit BOD pollution load is calculated as follows:
*  BOD load: 45 gfcapita/day

100 Ycapita/day

*  BOD = {45 p-BOD/capita/day) / (100 l/capita/day) = 450 mg/i

+  Discharged sewage volume:

(2) Resulis of water quality examination
Table 7,7.8 shows the per capita pollution load, in terms of BOD and S§, as calculated in
the sewage quality surveys thal were conducted to determine the status of domestic
sewage during both the dry and rainy seasons. The surveys were carried out al the same
site as the sewage quantily survey and the sampling was also done in same manner; six
{6) times a day, every four (4) hours. The daily pollution load was calculated by the av-
erage of (sewage flow) x (sewage quality) of six (6) samples per day. Then, the per
capita pollution load was calculated by dividing the daily pollution load by the popula-
tion. The results of the water quality survey and the daily pollution load calculations are

shown in Appendix 14.5.1.
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Table 7.7.8  Per Capita Pollution Load by Scewage Quality Svivey

Individual | Apartmient Slum

_ Hem | Howse | mouse | Mousing | Averse |

Population (person) . . 180 2201 290 690

Flow Rate (/day) | 84000 54800 12,2001 211,000

Water Quality | BOD | 17 33| 24 23]

Rainy (mg) | §S | 155 62| 65 100

Season { Pallution Load | BOD 1,400 1,800 1,700 4,900

(un, | (g/day) $S | 13000 3,400 4700 21,100

1997) [ Per Capita BOD 7.8 8.2 5.9 7.1

Pollution Load I I R

(epcd) SS 7 72 15 16 31

‘Flow Rate (I/day) 72,000 67,200 134,400 273,600

Water Quality BOD 203 186 313 253 |

Dry (mg/) S 232 at7 08 187

Season | Pollution Load BOD 14,600 12,500 42,000 4,900

(Pec., (g/day) SS 16,700 21,300 13,200 51,200

1997) | Per Capita BOD 81 57 145 100
Pollution Load

 (gped) SS 93 97 46 | 74

The investigated sewage was comprised of wastewater from kitchen, washing, shower
and scptic tank effluent, excluding nightsoil. The average per capita pollution load of
three (3) types of housing was as follows:

BOD : 7.1 g/capitafday

SS : 31 g/capita/day

The above BOD load corresponds to 40% of the samples from tropical countries (18
g/capita/day) and 20% of the Japanese example (39 g/capita/day), the SS load is 1.4
times of the Japanese example (23 g/capita/day).

Just as in the case of the sewage quantily survey, it can be assumed that stormwaler intru-
sion in the sewer lines affected the survey results, since the results of the BOD and SS

analyses were quite different,

The obvious imbalance among the BOD and SS unit pollution loads are deemed to be
caused by such data being obtained during the rainy season. The data obtained during the
same survey, in the dry season, also showed the follewing impractical resuits:

BOD : 100 g/capita/day

SS ;74 gleapitafday
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Due to inflow of wastewater other than domestic sewage, per capita poliution load esti-
mated from the ficld survey results is utilised as reference information in establishing the

design per capita pollution load.

{3) Water quality cxamination of wastewater influent at the existing STP
Monthly average BOD and 58 of influcnl sewage al Pagla STP is shown in Table 7.7.10.

By these existing sewage qualily analysis data, yearly average figures in 1995 were cal-
culated as 236 mg/} of BOD and 224 mg/l of SS.

Table 7.7.9  Monthly Average of BOD and S8 of Influent Sewage in Pagla STP

Month/Year BOD (mg/) SS(mg) |
Oct. 218 219
Annual Average 216 224
Jul. 1997 214 300
| Dec. 1997 206 356
Average 210 328
Overall Average 213 276
Note:  Water quality examination on July and December 1997 was carried out by JICA Study
Team.

The average figures of BOD and SS examined by the Study Team in rainy season and dry
season of 1997 are 210 mg/l and 328 mg/l, respectively. These figures are oblained as
an average of two seasons and data of each season are also average figures caleulated
from analysis results of 6 samples collected in a day, excluding unrealistic analysis re-

sults. BOD figure is more or less similar to previous data, while SS is about 1.5 times

higher than the previous data.

'Fhe overall average of previous data and analysis results of the Study Team are 213 mg/l @
of BOD and 276 mg/l of 8S.
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(1) Planned sewage quatity

‘The design sewage quality is determined upon comprehensive evaluation of the sewage
quality survey results, reference data collected during the Stage | domestic work and in-
flucnt scwage quality suivey at the existing STP {Pagla).  Planned sewage qualities es-
timated by differeat sources arc shown in Table 77,11, As shown in the table, there are
large flucteation among the figures, planned sewage qualily was therefore established in
due consideration of sewage quality survey in Pagla Sewage Treatment Plant as the most
realistic data.

Table 7.7.10 Estimated Planned Sewage Quality

Items o _ BOD (mg/) S8 (mg/l) ]
Reference Data L o 450 -
Domeslic Sewage Quality Sutvey 30 97
Projected Sewage Quality based on the Survey 78 320
Influent Sewage Quality Surveyed at Pagla STP 213 216

The target sewage for the proposed sewerage system is domestic s¢wage and industrial
sewage is excluded. Therefore, the planned sewage quality is assumed to be in low
concentration compared with the influent sewage quality at Pagla STP (plcase refer
Chapter 3, 3.4.4). Thus, the planned sewage quality was estimated as follows, based on
the inflow scwage quality of Pagla STP,

BOD : 200 mg/

5S 200 mgAl

7.8 Sanitation Facilities

7.8.f  Objcctives of the Study

On-site waslewater treatment/disposal is an important mean, not only for smal! rural commu-
P

nities, but also for urban/semi-urban households unserved by the public sewerage system.

The study of on-site treatment/disposal was hereby taken up draw several options from the
view points of low cost sanitation and technical alternatives corresponding to different and
sizes and localities of beneficiaries, such as a cluster of individual households, an apariment
type housings and an independent households. The study was also intended to look into tech-
nical options as an intermediate countermeasure for those unserved households sitvated in the

transitional arca from the on-site trealment to the public sewerage service.



7.8.2

Lield inspections on the existing facilities, such as individual septic tanks and small bore
community scwerage system were carricd out during the Stage 1 Ficld Work, Waler sam-

pling from various points in the Study Arca and their laboratory examination were also im-
plemented.

A brief discussion of the data available at this stage of study arc presented hereunder. A
further review of the collected data and information and an in depth sludy was conducted
during the Stage 1 Domeslic Work in Japan. The study results will indicate the above out-
comes as well as recommendations on associated problems to help maintain public hygiene

and living environment at desirable level and were incorporated in the Feasibility Study on

the Priorily Project.

Reference is made to the “Appropriate Technology for Treatment of Wastewater for Small

Rural Communities” (Lyon, 1982, EURO Reporis and Studies, WHO Regional Office for
Europe).

Septic Tank with Infiltration as Typical Method

Systems with seplic tanks are the most commonly applied method. Afier in a septic tank, the
effluent is usually disposed into the soil. However, the design and size of the infiltration

units/facilities play an important role in the satisfactory performance of this technical option.

This method is practically suitable for treatment of domestic wastewater of single household,

institution and small communities (or apartment type housing accommodating more than 5
households).

(1) Design of septic tank

Septic tanks shall be constructed with the use of watertight materials and composed of

two compartments as shown in Figure 7.8.1.

Domestic wastewaler (both sullage and fecal wastewater) is carried into the first com-
partment of the septic tank.  In this compartment, solid wastes settie to form a sludge
layer and are anzerobically dfgesled. Fusther sedimentation, as well as sedimentalion of
the sludge that has been re-suspended by peak flow, takes place in the second compart-

ment, which is generally half the size of the first compartmendt,
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The treatment performance fargely depends on climatic conditions (particulardy tem-
perature). BOD may be reduced by 30-50%, while the total suspended solids (I'SS) by
Y 50-70%. The physico-chemical characteristics of treated effluent generally restrict direct

disposal to surface water body or an aquifer {cesspool, fissured subsoil, ctc.).
Figure 7.8.1  Typical Design of Septic Tank

(To be copied from Fig. 3 Design of a septic tank with footnote)

veatilation bt =i SIS ES
arte - tlbow T plunger
whtttvwater infeg — Plunger B

A
& : .
I I o section ——__wWoilewaier gutlfey

pacntion

sfudge formarnion
fection

Source: Lassainissement individue! - principes ¢ rechnigues actuelles. Paris,

M;%igtbredel'EnvironnemenletdeCadre deVieeclAgence de Bassinloire Bretagae.
1 .

The required size of septic tank depends on the following design conditions:

1} Influent wastewater flow
Attention shall be paid to reduce water consumption for economical sizing of seplic
tank; such as replacement of conventional flush toilets by water-saving designs (pour
flush, etc.).

2) Retention time required for effective sedimentation of solid wasics

The required retention time for solid sedimentation depends on the number of users.

3) Studge accumulation rate
The siudge accumulation rate varies considerably depending on climatic conditions,

ranging from 30 liters/personfyear in southern Europe to 70 liters/person/year in the

north.

4) Frequency of desludging

The frequency of desiudging depends on the rate of sludge accumulation and the cost

of its removal. In different European countries, the desludging frequency varies from
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twice a year to once cvery four yeacs, although yearly or twice-yearly intervals are
usually recommended,

(2) Disposal of trcaled ef{luent
There are several technical options for the disposal of treated cffluent, such as soak pits,
subsurface ircigation systems, and sand filters. The sclection of these technical options
largely depends on land availability and the volume of treated cfflucat. 1lowever, septic
tanks wilh irrigation systems are becoming popular for both individual houschold and

community sanitation {for up to 1,000 people in some European countries).

1} Subsurface irrigation system

This system disposes the treated effluent of the septic tank by infiltration into the soil

through drains embedded in filtering medin. The principal design of this system is
exhibited in Figure 7.8.2.

Additional options to this system are to include:
- Prefilter upstream of the distribulion unit to serve as a precaution against silting
of the draius as it is an indicator of the functioning of the septic tank.

- Flushing cistern to ensure better distribution of wastewater in the treatment unit. @

Figure 7.8.2  Principal Design of Shallow Subsurface Irrigation System

Vent —m-— T

=y
Eitleent _117

colector

Septic tank —

Source:  1'assainissement individuel-principles et techniques actuelles. Paris, Ministére de I Environnement

¢t du Cadre de Vie et Agence de Bassin Loire-Bretagne. 1950
A subsurface filtration system consists of a series of narcow (0.5 to 1 m) leaching Q

trenches or one or more saad filters. The choice between trenches or filters depends
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2)

on the nature of the soil and the land imimediately surrounding the system, as shown

in Figure 7.8.3.

a. Trenches

Trenches are suilable for the localily where the soil is not permeable cnough and
is difficult to work on. Trenches can accommodate cerlain storage of the cfftuent,

since the walls of trenches play a useful 1ole in the infiltration process.

b. Sand fikters
Sand filters are more compact and ar¢ parlicularly suitable when the soil is per-
meable, and when the site does not present any topographical problems or diffi-

culties due to the presence of impermeable strata,

Figure 7.8.3  Subsurface Filtration System (French & Sand Filler)
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Source: 1'dpandage des eaux usées domestiques. Tude préatable de 1aptilude des sols et régles de di-

mensionnement des instatlations, Paris, CTGRE. Etude No. 50, 1980.

Alternative measures of subsurface filtration

More costly alternative measures are available for subsurface [liltration, whea the ¢n-
vironmental conditions restrict the application of the above mentioncd methods, par-
ticulacly:

- when unprotected groundwater is located near the surface; and

- when the soil stratum is not sufficiently thick.



Three alternative measures are considered as follows:

HR

Drained sand filter

This method is useful when the permicability of soil is too poor or when ground-
waler table is too shallow {0.5 to I m), This method shall be uscd only in case
where the effluent can be discharged into surface environment, as shown in Fig-
ure 7.8.4.

Figure 7.8.4  Drained Sand Filter for a Single Household
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Source:

Undrained sand filier
This is a modified method of the above mentioned drained sand filier and appli-
cable when the soil steatum is not sufficiently hick, but docs allow infiltration of

cffluent after treatment (fissured substratum), as shown in Figure 7.8.5.

Figure 7.8.5 Undrained Sand Filter

grevel humui

lswred soil

L'assainissement individuel-principles et techniques actuelles. Paris, Ministére de I' Eaviconnement

et du Cadre de Vic et Agence de Bassin Loire-Bretagne. 1980

Raised sand filter

This sand filter is installed in a mound (approximately 1 m) of sand placed on the
natural ground surface after leveling. This method is applicable if an aquifer is
close to the surface (0.5 to 1 m depth) and if the effluent cannot be discharged
into the environment. In application of this method, the soil must be sufficiently

permeable, as shown in Figure 7.8.6.

Figure 7.8.6 Raised Sand Filter

feeder

seplic 1ank chamber huemus

L'assainissement individuel-principles et technigues acruelles. Paris, Ministtre de I'Environnement

et du Cadre de Vie et Agence de Bassin Loire-Brelagne. 1980
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7.8.3

Cowmpact Aerobic Domestic Sewage Treatment Module

Scptic tank associated with infiltration system has several limitatioas on its application that:
- It is applicable to sural and suburban areas where accessary open space is available to

construct infiltration system,

- It is applicable to the arca where soil conditions are favorable for infiltraling ¢ffluent

from seplic tank.

In other word, when the houses are located in densely populated area and the sufficient open
space to consiruct infiltration system is not available, and/or soil conditions are impermeable,

the said treatment/disposal method of domestic sewage is not suitable.

Ta meet with the above mentioned restrictions on locality, there is an technical option among
the on-site treatment/disposal methods which is so called the compact acrobic domestic

scwage treatment module.

This compact treatment modute employs a biological contact treatment method with diffuser
of compressed air. It enables reduction of required space to more or less equivalent to seplic

tank by increased treatment efficiency and does not require infiltration system.

This compact treatment module has two different types in its application; one for only night-
soil treatment and the other for both nightsoil and other domestic sewage. Generally, this
compact module achicves ireatment efficiency of at teast 30 mg/l of BOD in its treated efflu-
ent. It requires, however, removal of excess sludge to be accumulated in the module at an

interval of twice a year.

Different treatment capacity is available corresponding fo sizes of houscholds or apartment.
Provision of equalization tank is recommended for the facilities having service population of
more than 200 persons, to offset flow rate fluctuation of raw sewage. A lypical design of

compact acrobic domestic sewage treatment module is shown in Figure 7.8.7.

When the future urban development in the Study Area is taken into account, this compact
treatment module shall be considered for those apartment type hovsing to be constructed in

the suburban arca where the public sewerage system is not planned.
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Figure 7.8.7  Typieal Design of Compact Acrebic Domestic Sewage
Treatment Module
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7.3.4 Standardization of On-Site Treatment and its Application

In application of on-site treatment method to the individual houscholds and other large scale
facilities such as commercial establishments and apartment type buildings, certain technical
standardization and legislative arrangement are deemed indispensable in achicving better

sanitation practices, smooth and easy O&M, and environmental soundness.

(1) Technical standardization

Majority of existing septic tanks have following characteristics:

- The size/capacity of septic tanks is not determined based on the sound technical cri-
teria.

- Seplic tanks are simply construcied with the usc of bricks and mortar and have efflu-
ent outlet with regardless to surrounding environmental conditions.

- Seplic tanks are usually located at the back of houses away from the streets.

- Future conversion from septic tank to sewerage system is nol considered.

@ - Due to lack of inappropriate timing of desludging, considerable number of septic

tanks seem to be full of septage and therefore discharge untreated scwage.
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Removed septage is dumped into rivers, ponds, canals and sewer manholes, resulting

further deterioration of living cuvironment,

‘to attain environmental soundness both for residents and surrounding environment, the

following technical set ups are necessary:

Soak pit shall be attached to the septic tank where cffluent disposal to nearby drain-
age is not available andfor surrounding environment does not altow such disposal,
such as densely populated arca,

Combined treatment of nightsoil and gray water shall be introduced for apartment ty-
pe housing and other large scale facilitics, i.e. commercial establishments, public fa-

cilities.

(2) Legislative arrangement

Deficiencies andfor inappropriateness of the existing on-site treatment facilities largely

owe to lack of proper legislative arrangements and their implementation. In this Master

Plan, septage removed from respective septic tanks is planned to be accepted at the

sewage treatnient plant to reduce pollution load to the surrounding environment both at

users and public water bodies.

The following legislalive and administrative arrangements are hercby pointed out to re-

alize the improvement of application of on-site treatment:

Building permission either new house/building or renovation/improvement of exist-
ing one shall be granted to applicants when appropriate instailation plan of septic
tank or equivalent facility including tocation and plumbing schedule for disposal of

cffluent is submitled and approved by the authorized lechnical standards.

DWASA shall have option to reject services of water supply and acceplance of sep-

tage for treatment against any applicant when the house/building is violating the abo-

ve mentioned building permission.
House/building owner shall be obliged to enter into contract for desludging from
septic tank with public corporation or private entity registered to DWASA and sub-

ject to approval of pertinent authority,

Penalty clause shall be provided in the pertinent regulation to restrict building

without appropriate domeslic sewage treatment facilily and inadequate removal of
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septage. Nepligence to remove seplage may be subject to penally in a form of hold-
ing tax or any other measure, such as closure of business or termination of water

supply.

Financial assistance, i.c. soft loan facilily, paitial subsidy, shall be considered for

smooth and accelerated implementation of proper sanilation measures,

Accreditation of house/building conforming to sanitation requirement to be issued by
pertinent authorily is another option to notify it to the purchasing public. By this

means, private developers will be led to follow appropriate sanitation practices.
Health and hygiene education to the public shall also be initiated by authoritics con-

cerned to enhance an importance of public hygienc practice and community partici-

pation.
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