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Frank E Jones

- Operation and maintenance services

for Dar es Salaam City Sewerage and Sanitation

INTRODUCTION

This paper is one of a series on a complex

and involved project. Others will deal
with the main Civil Ingineering works and
provision of facilities. Iiy main concern
is the establishment of a new Department
of the Dar es Salaam City Council, the
Sewerage and Sanitation Department (D33D),
which will take over and run efficiently
all the sewerage and sanitation facilities

of the city, so that the city will continue

to benefit from the project.

Without an effective operation and
maintenance organisation, the benefits
of the project would be shortlived,

BACKGROUND
The project is the first stage of a long

term programme to improve sewerage and
sanitation in Dar es Salaam.

The original proposal was to concentrate on

severage - a conventional water-borne
waste disposal system, but this, both
now and Tor nany years to come, could
serve only a small proportion of the
city's porulation,

The city centre system, wiich was
constructed between 1956 and 1959,
discharges tlrough an ocean outfall,
Jjust NMorith of the harbour enirance,

Hine other separste systems have been
installed for residential, institutional
and indusirial developments. In each

of thesc, trcatment is by wacte
stabilisation ponds.

The condition of the existing systems is
exceptionally bad. The ocean outfall
pipes are damaged and broken in severa
ilaces. Only one of tie waste
stabilisation ponds is still operating,
and of the 17 pumping stations, only

one is usable, and that only partially.
Yome of tle pumping stations have been
out ol ugse for speverzl years, Some
major sewers are completely blocked and
septic conditions have caused serious
corrosion anl collapse.

The existing sewerage system could serve

only about 12% of the population.
About 10% have septic tanks, and 737
use pit latrines or other methods,
There were about £,400 septic tanks
and 60,000 latrines in 1979, when the
population was estimated at 932,000,
It has since increased considerably.,

The basic cause of the state of the
existing sewerage system is lack of
maintenance, espacially in the period
from 1974 (when the City Council was
abolished) to 1978, (when it was
re-established. )

The implementation period and scale

of the project have bsen changed
considerably during project planning.

A key decision was made to give new
sewerage a low priority ani restrict

this to areas where on-plot sanitation
facilities could not be used, Pit
latrines have very much lower construction
and operation costs than sewerage, so
many more c&n be served for a given cost.
Cn-plot sanitation - pit latrines and
septic tanks - provides similar health
benefits to seirerage, when properly
designed anl constructed. The facilities
to serve them, {(mainly pit emptying and
sludge disposal), must be adsquate, and
peorle made aware of proper use and
cleanliness,

DIPINTITION OF THOJZECT TLATENTS

The project comprises five parts, for
all of which Winistry of Lands, Maturcl
Resources and Tourism (ARDIT) is
responsible, except for C1, C 5, & 1
and 7 3.

Part A Sewerase Rehabilitation and

Upgrading

1. Rehabilitation and part replacement.
of about 130 km of sewerz and pusping
mains.

2« Repair of sea outfall anl construchion
of screen house etc.

3. Rehabilitation of 17 punping stations.

4. Repai~ and improvement of waste
stabilisation ponds.
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5, Construction of ashout 600 new sewer
connections.

6. Bquipment, vehicles etc. for operation
and maintenance.

Part B Low Cost Sanitation (LCS)

1. Construction and upgrading of about
3,600 pit latrines.

2, Construction of dumping stations for
pit emptying vehicles.

3, Rehabilitation and purchase of new pit
emptying vehicles.

Tart C Dar es Salaam Sewerage and
Sanitation Department (D3SD)

T.* Betablishmeni of DSSD and training
of its staff,

2. Construct Headquarters for D3ZD, and
temporary offices.

3. Construct DSSD workshop and storage
facilities.

4, Pquipment for D3SD workshop

5.* Istablish a billing, collection aand
accounting system.

6. Upgrade three existing mainienance
depots.

7. C nstruct a field office for the

Low Cost sanitation Programme.

(¥ only these two arc defined as
DCC/DSSD responsibilites)

Part D Studies
1. Ireparation of studies including
(i) a system of charges for sewerage
(ii) solid waste management and
(1ii) pollution.
2. Neview of leglslation.
3. Survey of existing connections to
severase, water supply and electricity.
4. Depign for future severagc.

Part E National Urban Uater Authority (HUWA)

ARDIT, Tanzania Tlectricity Supply Comvany

TANSCO)

1. Technical assiptance to ITUHA
(¥UA responsible)

2. Strengthening ARDHEI's Public Health
TYlucation and sanitation services.

3. Study of proposals to increase
TiINTESCO's computer capacity for use
for D7D billing, collection and
accomting procedures. (TANESCO
Tesponsible)

PIFANCE AN CONTRCL COF PROJICT

(The coste below are July 1982 estimates)
The project haz heen financed mainly
through a Vorld Bank, I.D.4., Credit of
20.6 million &.7.R.s (Special Drawing
Richts - nvproximately egual to 1 dollar
U.5.) which covers about 877 of the

tobol cost of the sewerage and sanitation
component, and 857 of the technical
ansistance, The balance of project funds

would come from Tanzanian Government
contribution and internal cash generation.

The proposed I.D.A, financing is
equivalent to 1007 of the foreign
exchange cost and T4% of the local
cost, before taxes.,

Under agreements between the I.0.i,, the
Government of Tanzania, and Dar es Salaam
City Council, the works, facilities and
equipment constructed or acquired under
parts A,B and C. of the project, are

to be transferred to DCC (effectively
DSSD), who then have the responsibility of
repaying the cost to the Government, with
interest. The Government, in turn,

repay the L«D.A.

The project is being carried out jointly
by ARDHT and DCC, with ARDHI having prime
responsibility. The project Implementation
Unit, headed by a Project lManazer, has bcen
established in ARDII, TLis Unit is
respongsible for control of design work

and contracts for all major project
congtruction, supplies and equipment.
However, it is proposed to transfer
responsibility for the construction of

pit latrines to DCC/DITD.

TiZs ROLE OF DSgh

The establishment of DSED was approved by
the City Council, Prime linister's Office
and Treasury in Iay 1982, DSSD is to
operate on semi-commercial lines. It is

a self-contained semi-autonomous d:partment,
reporting to the City Director, incorporating
all the gervices and functions, including
adminigtration, personnel, finance and
accounting, necessary to carry on all the
sewerase and sanltation operations
throughout Dar es Znlaam. 3D must
generate, mainly from charges, sulficient
funds, not only to operate and maintain the
existing facilities and those provided
under the project, but also to repay

(over 25 years), the capital value, with
interest, of the assets transferred to it.

Freviously, responsibility Lfor secweraze
and sanitation within Dar City Council

wag divided between the City Treasurer,
City Ingineer, Chief Health CfTicer and
Chief Vorikshop Ilechanic,

The Trimary Operaticns of DIBD will be:-
1. Sewer maintenance cnd repair

2, Pumping station maintenance and repair
3, V.I.7, latrire congtruction

4. Tit and septic tank emplying service

These activities require Zecondary (perations
5. Vehicle and plant service and repair



6., Depot and stores operation.

and to support this worl [Financial and

Administrative organisation covering:-

7. Pinance and Budget control

8. Revenue collection (Sewerage and
pit emptying charges etc,)

9. Collection of V.I.P. latrine
construction repayments

10, lManpower and training

11. Health Education

12, Vetting and approval of proposed
sewerage For development.

DESD DEVELCPLIENT

As part of the technical assistance

component of the project, a team of

experts haz been provided to staff key

positions in D550, train couterparts and

introduce the management and financial

measures necessary.

The team comprises:—

1. Head of Department (myself) who reports
to the City Director.

2. Minance Cfficer

3, Senior Training Officer

4., Senior Sewerage Imgineer

5. Senior Smnitation Ingineer

6. Senior Trangport IEngineer

7. Health Bducation Officer

An examination of the elements of DIBD's

role, given above, shows that D535

cannot fully take up that role until

ARDEIL, their Couns.lting Tngineers,

Contractors and Suppliers, have all

completed their part, and operating

funds have heen provided,

DSZD activities are, therefore, a gradual
build up in a multitude of areas, rnassing
through stoges of investigation, planning
prepacation, recruitment and training,
until fully opcrational.

One of the first matters to be put in hand
wag the preparatior of o departmental
staffing proposal. This involved the
exanination of the nature and extent of
all the department's future activities,
the preparation of 2 proposed organisation
chart and job specifications.

Wach operation was then related to the
provision of equipment and facilities

as thon programmed. This enabled o
manpover forecast to be preparci, related
to a timescala. This gave the data for
preparation of a bulgzet, and outlins
training progoramme.
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As an illustration, we can exanine in
more detail, one of the more straizght-
forward Primary Operations of DSHD,

the pit and septic tank emptying service.

Some of the factors involved in iss

introduction and build up are:~

1. Repair and rehabilitation of Pit
Tmptying vehicles (PEVs)

2. Purchase of additional TTVs.

3. Provision of repair and maintenance
facilities.

44 Provision of fuel facilities

5. Construction of suitahle dimsposal and
treatment facilities.

6. Driver and operator selection and
training.

7. Dstablishmant of charge collection
(in advance) arranzements, office
staffing, levels of charge etc.

8. Vehicle operation schedules, logs
and controls.,

9. Zupporting cash handling, clerical,
employee pay and other financial and
adainistrative procedures.

Most of the investigations, plaining and
preparation stages for all the Irimary
Operations, Secondary (service) operations
and Pinancial and Adninistrative worlis

are now completa.

The recruitment of staff depends on
receipt of funds., These are nouw about

to be provided, it is believed. Training
ané the tale-on of responsivility for
opcration: will follow.

PROGRESS

This paper is written from the point of
view of 'the end of the chain', DSSD

is the recipient of ail the new and
rehabilitated works, plant and equipment,
when these are completed oy provided

by others., It will also receive nost

of the bill,

Consequently, all delays, in almost any part
of the project, affect the time when DSSD
can take up fully its role of opuration and
melnvenance, and its programme of work,

This being so, our ccncern at present tends
to be more with tle problems and delays,
thn the successes of th: project.

The forwat of tiac project is an unusually
complex one, with coustruvction, repair,
procurenent and troining activities,
covering a wide range of work and numerous
contracts. It involves mony organisations,
-primarily ARDHI, DCC amnd DSSD, employirg
Congu:lting Tngineer:, Architects ani
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Contractors, with the World Bank, Ministry
of [inance, and Frime Minister's Office,
(responsible for Local Government) all
involved.

The many and complicated procedures for
securing tenders and money, in accordance
with World Bank and Government reguirements
have led to severe delays in many parts

of the project, and tke relative timing

of many of the project's activities has
been adversely affected. However, most
tenders have now been let. Tlork on site
and delivery of wvehicles and equipment

has commenced.

The first of the DSSD key staff arrived in
September 1983, having been originally
programmed for April 1933, but most of the
procurement and construction contracts

are 12 or 18 months behind original
schedule. Sewer rehabilitation is just
starting, (originally due August 1983) and
vehicles for ARDHI and DS3D just arriving
were planned for March to August 1983.
Some programmes are even further delayed.
The new workshops for DS3D are not now
expected to be completed until some monthg
after the Transport Manager's contract
expires, At the time of writing this
paper, DS3D still has no budget funds,

and so no employees. 1t has only just
received project transport, some 16 months
after the team arrived.

Towever, a scheme Tor conatruction of up
to 3,500 Ventilated Improved Pit Latrines
households in the Temeke area, on a
repayment basis has been approved by DCC,
and construction of 100 demonstration
V.T.P. latrines is about 757% completed,
being done under DSSD supervision as a
pilot scheme. Staffing and organisation
prorosals, a budgel, Jjob descriptions and
training programmes for DISD staff have
been prepared. An active sanitation
hcalth education programme has been
prepared and succecafully launched.

LYXPIRIEICE GAINID ACT) SUGGTSTIONS

It is apparent at this stage in the project,

thot there are substantial benefits to
be gained from close co-ordination and
co-operation in all activities of the
meny different bodies involved in o
complex project such as this.

In order to achieve maximum benefit at
least cost, it i1s essential that a clear
understanding is gained by all concerned
as to the role of each organisation,

and the effects their decisions, actions
and expenditure have on the project as

a whole, and on the programmes and

responsibilities of the other
participants.

Project plamming and control must take
into account all the procedural, technical
and financial requirements of all the
bodies involved, so that these may be
dealt with at the right time, and with

a minimum of delay and cost,

One suitable technique for planning the
relative gequence and timing of activities
is 'Network Analysis'. The drawing up

of a network diagram, showving all the
activities and their relationship, taken
together with the estimated tines, will
give information which can be analysed

to identify the critical activites.

Given this information, all involved in
tlhe project can see where and how delays
affect the project as a whole, and where
more time can be taken without adverse
effect.,

Also essential, ig the regular provision
of full and up to date financial
information, including cash flow for the
remainder of the project. Tor example,
when planning training, it is necessary
to know, not only the physical stage and
timing of works, but also the resources
and finance availabvle or already
committeds Only with this lknowledge

can realistic plans, capable of execution.
be made,

Where responsibility for different zspects
lies witlk various bodies, such project
planning can only talze place by careful
co~ordination of information from all
parties, and full and open co-opsration.
The more complex the project, thke greater
the benefits to be derived from such
planning.

Infornation flow is more ensily acleived
when a minimum number of orgmnisations are
involved. Uor very large and complex
projects, a careful study of the best form
of organisation to car.y ouvt the work, is
desirable, before the project commences.

In zome cases, a separate responsible body,
with adeguate authority and funds, may
well be the most efficient arrangement.,

The views and opinion: expressed in the
paper are the personal views of ths
author, and are not to be taken as the
views of any orgonisation.



