CHAPTER 6 OPERATION/MAINTENANCE IMPROVEMENT PROGRAMME
6.1 REGULAR OPERATION AND MAINTENANCE WORKS
6.1.1 WATER VOLUME

After the rehabilitation work in the Upper Ruvu treatment plant was completed at the end of 1990, the
three treatment plants are prodicing water at full design capacity. NUWA has.and will continue to give
considerable attention to production of water. For example, the low-lift pump in the Mtoni was re-
plac.ed in 1989. The Upper Ruvu system has 100 % standby pumps. In order to keep the plants working
properly for longer periods, maintenance of not only the existing equipment but also new equipment is

to be improved.
6.1.2 WATER QUALITY
(1) TURBIDITY

The quality of raw water is characterized by high turbidity and iron and manganese content. In the past,
removal of turbidity, iron etc. \#as'unsatisfactory due to inadequate ihjection of aluminum sulfate, re-
sulting in insufficient flocculation. As a result, the treated water had high turbidity and iron. The pH of
the treated water was low due to the addition of atluminum sulfate to the high-turbidity raw water. Since
the water output fluctuates markedly due to frequent suspension of water supply during power service
| interruptions, corrosion of the distribution pipes and the consequent release of red water from consumer
taps took place. The countermeasures for this are as follows:

(a) By pr'o'per use of an alkaline agent, pH of the treated water should be raised to 7.5 - 8.0.

(b) Through injection of optimal coagulation agent, all unwanted components should be eliminated from
the treated water by sedimentation and filtration. ‘

(¢) The consumption of chlorine in the distribution pipeline network should be minimized. This will
co:he consequent to implementation of (b), and will ensure that the necessary
amount of residual chlorine can be kept at the end-use points.

(2) ALKALINITY

The treatment process includes addition of sodium carbonate as a post-filtration chemical agent to
reduce the aggressive nature of the filtered water.

Its continued use is vital to (a) avoid deterioration of the morltér"lining of the principal high pressure
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trunk imain, the overall distribution system, and commercial, residential, and industrial appurtenances at
user end-points, and (b) to ensure that high quality treated water, expected to be produced at the Lower

Ruva plant, reaches the consumer.

Alkalinity in raw water ranges from 80 to 100 mg/l. Alkalinity is low when turbidity is high and vice
versa. This is problematic in coagulation where higher alkalinity would be consumed by high dosing
rates of alum, which in turn hinders effective coagulation. Care must be taken, therefore, to conirol
pH, particularly during periods of high turbidity, in order to remove turbidity effectively.

pH values after dosing alum are between 6.6 to 6.8. These vatues are not necessarily too low to obtain
optimum coagulation. Nevertheless, it is advisable to determine the optimum pH for coagulation so that

effective coagulation can be obtained during periods of high turbidity.
(3) CHLORINATION

Residual ch!orine in the treated water is to be maintained at around 1 mg/i. This is necessary since
there are consumers between the plant and the University reservoir. The residence time in the transmis-
sion main at an output-of 40 mgd is about 11 hours, Hence, it is apparent that further chlorination at the
service reservoirs is necessary to ensure the presence of residual chiorine throughout the system.

(4) MTONI OPERATION *

The capacity of the Mtoni plant represents only 3% of the total current water supply. Shortage of raw
water during the dry-season, coupled with the poor condition of the facilities will make the contribution

from the plant even less significant in the future.

The prbposed policy would be to prolong this plant with as minimum rehabilitation work as possible
until it is decided whether Mtoni will continue operations in the long-term or is to be abandoned. To
this end, the following improvements in the plant operation is proposed (refer also to section 1, Appen-
- dix E). - SRS 3 -

(a) To initiate water quality monitoring

(b) To measure flowrates and dosing rates
{¢) To carry out jar test

(d) To monitor and control chemical dosing

Bt e e S e Gy e . T S Yt rm frm P Y ——

* Details are shown in section 1, Appendix E.
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{e) To log records
(f) Purchasing chemicais for analysis

6.1.3 DISTRIBUTION SYSTEM
- {1) PIPES AND APPURTENANCES

Since only the general location of pipes/valves are shown on NUWA drawings, the pipe locator proved
to be of great value during the study. The valves were then excavated manually, In practice, it was,
however, extremely difficult to find valves,

Valve marker posts were n’lissing and valve boxes were completely covered by dirt and refuse. When
valve boxes were located in their correct positions it was invariably found that the boxes were-filled
with dirt,.rubbish, stagnant water and, in some instances, even concrete. To gain access to the valves
required considerable time and effort in cleaning out the boxes which, in many cases, were several feet
deep. It was often found that either the valve or the flanges were heavily leaking, when the valve was
opened, Val.ves that open both in the clockwise and anticlockwise directions were found throughout the
system. N '

(2) PERIODICAL MEASUREMENT OF FLOW AND PRESSURE

~ There appears to be highly uneven distribution of pressure, unduly high pressures and flows at certain
places and very low p:ressur'es‘and flows at other places. In a few areaé, water is available for 24 hours
a day, while in other areas, water flow is highly intermittent. Since water is scarce and further rehabili-
tation work will take some time, pressure control or even "time-restricted supply" in the current 24-
hours—supply-_areés will be an effective measure for achieving equal-supply to all consumers. To enable
it to work effectively, field flow and pressure measurements at critical points in the system need to be
measured and maintained regularly.

(3) WATER QUALITY MONITORING

Water quality, particularly res_iduai chlorine needs to be monitored regularly to ensure that safe water
is being sup'plied. The responsibitity for treated water quality control should be assumed by the treal-
ment plants. Water quality monitbring is better performed by personnel of the distribution section with
portable test eq_uipme_nt, who gher_l report to the plants, since the staff of the distribution section will
oftgn' go out t_Q the sites and they can do.the requisite testing with very little loss of time.
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6.2 LEAKAGE CONTROL
6.2.1 NECESSITY

The post-rehabilitation output of the plants will not change. However, reliability of the systems, from
the point of view of water output, will imprbve. Since, the absolute output will not increase, there must
be an increase in the amount of water available within the water supply system, particularly within the
distribution system, through leakage control. If leakage control measures are not undertaken, the leak-
age fevel will increase. Assuming that the leakage level increases to 40 % compared to the current 35
%, and consumption increases at 3.5% per yéar, the water deficit (supply minus demand) will continue
to become larger. As shown in Figure 6.1 and Table 6.1, deficit against daily average demand, repre-
sented as cutve 2 minus curve 4 (while curve 3 minus curve 4 represehts that against the daily maxi-
mum demand), will equal net supply to the city in the year 2006.

TABLE 6.1 WATER DEMAND & SUPPLY
: (Unit : thousand m*/day)

1990* 1995° 2000 2005 2010

CASEL(WITHOUT LEAKAGE CONTROL)

CONSUMPTION 2 144 164 195 232 276
(WASTAGE) an g2 Qo @3 (29
LEAKAGE 78 109 130 155 - 184
DEMAND(AVERAGE) : 222 273 325 387 460
DEMAND(MAXIMUM) 278 341 406 484 575
NET SUPPLY 193 199 199 - 199 199
SHORTAGE(AVERAGE) 29 74 <126 - -188  -261
SHORTAGE(MAXIMUM) 85 -142 . 207 285 -376
WASTAGE RATIO - 5% 6% 6% . 6% 6%
LEAKAGE RATIO . 35% 40% 40% 40%  40%
CASE2(WITH LEAKAGE CONTROL) o e _,
CONSUMPTION *2 144 152 . 175 209 248
(WASTAGE) ' a0 (0 (0 (0
LEAKAGE S T8 51 31 23 28
DEMAND(AVERAGE) 222 203 206 232 276
DEMANDMAXIMUM) 278 254 258 200 . 345
NET SUPPLY 193 206 206 206 206
SHORTAGE(AVERAGE) -29 30 2 70
SHORTAGE(MAXIMUM) -85 48 52 -84 139 .
WASTAGE RATIO 5% 0% 0% 0% 0%
LEAKAGE RATIO 35% 25% 15% 10%  10%

Note : *1 No suppression.  *2 including wastage

On the other hand, if leakage control is undertaken, the water deficit will be alleviated 'considéi'ably.
The target level of leakage and Wasfage control will vary, depending upon the efforts to be expended by
NUWA. The target proposed is to decrease leakage and wastage from 40 % to 25 %. This 15 % reduc-
tion is from reduction of leakage by 10 % and that of wastage by 5 %. When this is achieved, the
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supply available in 1995 can meet the daily avera.ge demand, as shown in Figure 6.1, The leakage level
is assumed to be 25 % in 1995, 15 % in 2000 and 10 % in 2005 and onwards.

6.2.2 LEAKAGE CONTROL STRATEGY

The total wastage and unaccounted for water can be assessed and controlled by systematic waste and
leakage survey and detection, followed by prompt corrective action and consumer education, Such a
program has to be c_ontinuing in nature; careful planning and preparatory work, plenty of time-consum-
ing and labor-intensive field surveys and intelligent investigations are required in embarking on a
program of leak reduction and cont:ol This leak detection exercise, once established, will need to be an
on-going commitment from NUWA., Initial training will be reqmred but vitimately NUWA should be

able to continue the work on its own,

The ch_dice of methodology must be made in light of the fact that this will be a long term venture. It
would be impractical to change adopted methods every few years, in view of the investment required to
be made in water meters and in training personnel. The change from one _Ieél_cage control method, a
passive leakage control, to a more intensive method, will create a short-term increase in the number of
leaks requiring repair. However, once the more intensive leakage control method becomes established,
the rate of leak repair in the long-term will remain substantially unchanged.

A suitable strategy has to be evolved for implleméntation of measures for conservation of water. The

proposed strategy must tackle two basic problems:

- the provision of reliable data and records to monitor leakage levels so as to be able to establish priori-
ties |

- the establishment of leak detection teams to identify the source of leakage and to supervise repairs

6.2.3 PROCEDURE

Leaks are of two kinds - visible, or those that are above-ground and invisible, or those tﬁat are under-
ground. Leakage control measures should start with the former. The former can start easily and wal be
very effective, especially during the initial stages. An example is the replacement of packings i in pri-
vately-owned consumer taps, in addltion to distribution pipes and valves. Since there is no metering
system in place for the majorxty of consumers, replacement of packings should be at NUWA expense.
Another example is the provision of free water through kiosks, which will replace water collection from
holes that are intentionally dug around water prpes Figure 6.2 shows the procedure to be followed for
above-ground leakage control, consisting of patrollmg, detection and repalr

Nevertheless, preparation should start for underground leakage control simultaneously. As illustrated in
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Figure 6.3, it needs to be conducted systematically. The creation of "waste districts" covering the
whole network is an effective way. "Waste districts” need to be worked out during the “establishment
of the leakage control strategy”, as & first step by NUWA. It enables routine monitoring of night-time
flows into the districts. Permanent sites should be constructed where portable flow measurement
equipment can be installed.

[ . Start j
l

[_Leakage Control Strategy
1 ! }

Digtribution Pipe Service Pipe

e ] [ eeta ]
| |

Leakage Detection l l Leakage Detection }
,[ leakage Repair ‘ Leakage Repair l
Record Record
Leakage Repair Leakage Repair

2 X

I Go to next District

' FIGURE 6.2 PROCEDURE OF ABOVE-GROUND LEAKAGE CONTROL

Edch “waste district” should be completely * 'isolated hydraulicatly”, preferably by closmg ail stopcocks
to consumer connections, as well as the boundary valves from other districts, The supply of water is
allowed through a single feed pipe, on to which a flow meter is fixed. The continuously recorded flow
in the meter indicates wastage due to feaks in the mains. In residential areas with a 24 hour supply,
minimum mght flow (MNE) indicates the amount of wastage Exact location of leaks in mains is carried
out during the night time, by means of soundmg rods and electronic leak detectors, after the exact
ahgnment of pipes is traced by electronic plpelme detector, as well as from the records. Also, after
Ieakage repair, MNF is measured to conﬁrm that teakage drops to w1thm an aliowable degree ‘Leakage
detectlon and leakage repair is contmued ‘untit observed MNFs are w1thm allowable ranges.
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Leakage Control Strategy

i l 4
Praparation for Under- Meagure, of Leakage Flow
ground . Leakage Control {minimum night flow)
¥ v J:<
Preparatlon of Pipe l Training - -
Drawinhg and Record Digcover Leaking Points
Establishment of ' {—'Record of Leaking Point
Waste District . l
. _ [‘ Leakage Repair ]
Check of Pipe/ Valve :
for Pipe Drawing - -
' : - [L Record of Repair ]
‘Installation of Flow ' i :
Connector {7_ Measurement of Flow
l : ’ [ﬁ Aﬁalysis
Investigation of Boundary ' . >
Valve ' if accep;ableJ if not acceptable
lg? to next Waste Digtrict

Repair/repléce fault -
valve or install new
valve, if necessary

[ R
FIGURE 6.3 PROCEDURE OF UNDERGROUND LEAKAGE CONTROL

Exact alignments of pipes and valves, particularly those of boundary pipes and valves are a prerequi-
site to making waste districts. However, since the N{_jWA.pipe drawings are inadequate, preparing
correct drawings must be the first step in underground leakage control. This is discussed in a separate
section entitled "Mapping".

The following should be conéidered in ci‘eating and operating wasteﬁi'strictS'

- Total length of p1pes wnthm a waste district should be less than 2 000 meters

- Valves should be pr0v1ded to enclose a waste district.

- Inflow valve and inflow meter should branch off from ad;acent dlStl‘lethH mams, 50 as not to result

in low pressures in the waste districts.

Figure 6. 4 shows 2 typical waste district with the typlcal logation of a meter connector in Oyster Bay,
Msasani, while Flgure 6. 5 shows the typlcai structure of a meter chamber '

Leakage control should start with districts where leakage is high. Hence, patrolling the whole distribu-
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tion area for abbve~ground leakage control should come first. However, for underground leakage,
patrolling is not effective. It needs area-wise analysis of leakage level through measurement of mini-
mum night flow preferably during':the “Establishment of Leakage Control Strategy”, although, this will
take a considerable amount of time. Alternately, high-leakage areas have to be identified empirically,
based on experience and prior information, both formal and informal.

Such high leakage will cccur in areas with 1) PVC pipes, 2) old pipes, 3) long, small service pipes in-
stead of distribution pipes and 4) high pressures. The areas covered by items 1) and 3) above are gener-
ally in the center while those covered by 2) are outlying areas. Study on the three model areas does not
give suffic1ently conclusive data as to which areas have high leakage levels, and therefore needs to be
confirmed during leakage control. Nevertheless, it is proposed that underground leakage control start
from outlying areas with the objectwe of shootmg the item 2), judging from the fact that few areas have
enjoyed high | pressur_es an_d that little external corrosion has been observed. The proposed implementa-
tion order is shown in Figure 6.6. : ' '

6.2.4 SCHEDULE

To attain the target ledkage ievel -about half the underground leaks and all the above—ground leaks must
be identified and repaired by the target year. The schedule to achieve this objective is shown in Figure
6.7. In the first year, above- ground leakage detection and repairs should start, which will take 55
. months or approxrmately 5 years for the entire distribution area. The basic preparatory work for the
underground Ieakage control, such as establishment of strategy, pipe drawings, procurement of equip-
ment, waste districts estabhshment and tralmng should also start in the first year. Underground leakage
detecnon should start in the second year aud will take 4 years to cover about the half the distribution
area. Thrs schedule is a b:gger cha]lenge for NUWA since other rehabilitation work such as air scour-
ing, pipe drawmgs and detection of unregistered connections ‘also need considerable manpower. 1t is
noted, however that most of the other work could be better done concurrently by the same personnel,
because all involve fieId work and household visits. '

Even though Ieakage control requrres vrgorous efforts itis recommended because this alone could
produce sufficient water within the dlSH‘lbutIOﬂ system Most of the other work like laying pipes, which
aims at providing sufficient carrying capacrty in the system, would be useless without availability of
sufficient water. Further, this work will not be costly, but labour-intensive. Therefore, NUWA should
be able to complete leakage control successfully
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FIGURE 6.7 LEAKAGE CONTROL SCHEDULE

Description : : 19917 1992 | 1993 1994 1995
: ; ] Vk - —
A) Establish Leakage COntrolf=m==sgm|em——me|-ocoee|omoesos | mesensy,
Strategy : : ' ’ ’

B) Prepare Plpe Drawing and mmmmes | morsss e oemnne | sRamns
Record (Mapping; refer '
. to section 6.5)
) Perform Rbove- ground
Leakage
1) Service Pipe

Leakage Detection @" SEm=mEE S0 JNE [SRUVEREIY R
Repalr . . . smmmms |zesooe | zone=ms | teamoe .

2) Dlstrlbutxon Plpe

Leakage Detection == semmmn | ==ae==| memses
Repair . =====? ;?==== ommss =mm=== =é==:=

Dy Perform Underground
Leakage

1) Establish Blocks ==
{Waste district} ] ) _
2) Install Flowmeter == |z&asex | mesoen | oo | fom

3) Training - =

.4) Measure nght Flow ====;$ =smmss | smmmas mmmmai
and Leak Detection : b '
5) Repair STEEEoolsSSossS | masoTn | FERs=T

Note: @ conduct, during this activity, finding illegal
connections and converting them into legal ones.

'6.2.5 MANNING, EQUIPMENT, TOOL AND MATERIAL

Ledkage control has not been successful so far. This failure is apparently due to the fact that even .
passive control has not: been done by a spec1al task force, but rather it has been done under condlt:om
similar to ordinary work like service pipe ‘connections. Leakage control must be initiated at the engineer
level at NUWA. The work must be executed as a team or organizatioh, with daily and routine work
performed by well-trained technicians monitored by engineers. Creation of a pipe inventory, formuta-
tion of "waste districts", measurements of flow and pressure etc. must accompa.ny leakage control. -
Leak détection tedms should be established under the direct control of NUWA DSMB. Liaison with the
sub-branches must alsé be maintaiied. Teams should be dlspatched to "waste dlstrtcts“ exhlbumg the
hlghest levels of leakage. ' C

From experiences during the Study,- it takes about a half month to complete an area of 0.5 km2. The
most critical part is trial digging. The area required for the placement of the waste districts is half of the
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entire distribution area, which is estimated as 150 km?. It will therefore take 150 months or 13 years
for one team to complete the total area, which is inordinately long. Leakage control requires achieve-
ment of a 25 % leakage level and a 0 % wastage level within 5 years, Underground leakage control,
including formulation of waste districts, needs to be completed in four years. Accordingly, four teams
need 1o be established; one team for formulation of waste districts and three teams for leakage detection
and repair. Similarly, 10 teams are to be established for above-ground leakage control; each five for
distribution pipes and service pipes. An engineer can oversee the teams and the proposed or ganization
is shown in Figure 6.8, which also indicates stafﬁng levels, tools equlpment and materials required.

Leakage control teams must be equipped with suitable tools, materials and‘transpbﬁation to enable them
to carry out repairs quickly and efficiently. Sophisticated equipment should generally be avoided
because of maintenance problems, although due to the low system pressures initially, some form of leak
noise amplification device may be required.

For planning pﬁrposes; the number of waste districts are estimated at 300, The three inodel areas of
Kariakoo, Magomeni and Kinondoni were selected as waste districts for measure'méhf of Ieakage, during
the Study. The areas are, however, too large for precise location of leaks., It is better to divide_ them
into two areas, as shown in Figure 6.9. In doing so, additional valves become necessary for waste dis-
tricts that need to be hydraulically isolated. Eight valves are necessary in the three model areas and, the
ratio of additional valves to pipe lengths are 0.6 valves per kilometer. From this ratio and the total
length of secbndary pipes in DSM, 350 valves are estimated to be additionaily required.

TABLE 6.2 VALVE DETAILS FOR WASTE DISTRICTS_ (SECONDARY ?IPE)

Kariakoo Magomeni Kinondoni Totat Dar es Salaam
Pipe length (meter) 4,670 4,400 4,230 13,300 583,832
Block number proposed 2 2 2 6 e
Existing valve used for boundary - 14 4 H ‘19 ' e
Additional valve proposed 3 2 - 3 8 _ 350

Valve per pipe length (No./km)  0.64 0.45 071 ¢ 0.60 - 0.60

During the leakage survey which was conducted in March and August, 1990 in the three model areas, .
the number of connections, taps and taps leaking were surveyed on & house-to-house basis, in addition

to other data like the number of inhabitants. The ratio of the number of taps leaking per connection . - '

range from 33 to 51 % with an average of 42 %, as shown in Table 6.3. Connections, including those_
registered and unregzstered will be 120,000 in 1990. Therefore, 50,000 tap packings wﬂl be required
by 1995.
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I * refer to section 7.2.6
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Torch 6iré
61ré
Shovel 12| |Shovel 61— &
Pick 4 |Pick 3] 6
Concrete 1 3 6
Breaker 3
Water Pump 1
Generator i
Material Material —

s —

FIGURE 6.8 MANNING, EQUIPMENT AND TOOLS FOR LEAKAGE CONTROL
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TABLE 6.3 PROPORTION OF TAP LEARING IN MODEL AREAS

Kariakoo Magomneni Kinondoni Total Dar es Salaam
Connection (No.) 358 221 301 880 120,000
Tap with leakage (No.) 119 113 140 372 50,000
‘Tap with leakage per connection ~ 33% 51% 47% 42% 0.42

6.2.6 TRAINING

Teams should be proficient in the use of sounding techniques to detect leakage and should carfy out
routine visual inspections of afl mains and service lines. Any identified leakage should be reported to
the branch. The teams should be provided with facilities, equipment, materials and the training neces-
sary to carry out a wide variety of repairs mcludmg the rehablhtatlon and the replacement of washouts,
fire hydrants gate valves and air valves.

Pipe fitters must be confirmed to be ‘acceptable' for repair work and bad practices, if found, must be
pointed out. Afl valves must be located and operated. Any leaking valves shouid be repaired and defec-
tive valves replaced. All air vatves must be located, inspected and probabiy'-replaced. Spares for old
parts are now difficult, if not impossible, to obtain. All fire hydrants must be located, cleaned and
operated and any defects repaired. | -

6.3 MAPPING |
6.3.1 INFORMATION ON MAPS

Maps and. draw:ngs are vital tools for Ieakage control as well to record detected leak locatlons and to
establish and operate ‘waste dlstrlcts etc. The benefits accruing from an accurate system of mapping
records include reduction in time and cost for design of new installations, excavation and reinstatement
work, i_m_provemer_nt in manage_ment of the distribution network and efficient running of the undertaking.

Generally, in urban areas maps of at least 1: 2 500 scale and preferably Iarger are norma[ly con51dered
necessary. Preclse details should be recorded in 1: 2,500 scale pipeline drawmgs, which are the most
fundamental maps for managing the distribution system. All details of waterworks’ propertles are to be
recorded in them and they are to be used for confirming Jocations of distribution and service instalia-
tions, for mdexmg 45~ ~built drawmgs and for selectmg houses affected by water supply cut-off. Each
plan should preferably be drawn ona standard Al sheet, this size bemg the optimal balance between the
two main requuements ofa smgle sheet drawmg small enough for ease of handlmg 1n the ﬁeld but
with sufﬁclent clarity for 1dent1fymg system detaﬂs The fo]lowmg information i is to be recorded on
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the maps/drawings:

(i} Pipelines
- schematic alignment, - street name - diameter, - material - age (year laid),
- owner's name, address, P.O.Box mumber and account number (if used for accounting purpose)

- size and number of meter (if used for accounting purpose)

(ii) Valves, fire hydrants and air valves
- loeation, - diameter, -type
- clock-wise or anti-clock-wise direction of opening/closing

Large-scale drawings can be utilized for accounting purposes also. The 1:2,500 scale maps based on
aerial photographs taken in the early 1980s and issued by the Survey Department can provide a conven-
ient base on which to superimpose pipe and system facilities, with the majority of roads, railways and
buildings detailed. If accounting number and other information for service pipe connections is superim-
posed on the 1:2,500 maps which clearly show houses, each house will be identified as either connected
or not, billed or not if connected, paid or not if billed.

The served area is covered by 15 sheets on a scale of 1:5,000 and these maps can be conveniently used
when zone-wise distribution plans and supply cut-off plans for a large area is needed. On the other
hand, the whole system has to be plotted onto A0-size tracing paper on a scale of 1:25,000, which is
used for coordination and integration of distribution plans of the water works. The maps of both
1:5,000 and 1:25,000 have been prepared on a preliminary basis in the Study (see drawings in section
4.6, Appendix C), and should be updated regularly, based on 1:2,500 maps.

The above maps/drawings are to be organized by the distribution section of the DSM branch, as shown
in Figure 6.10.

Apart from maps/drawings, ledgers are also useful for maintaining facilities and providing information
for planning and overall management of the waterworks, stabilization of long term supply, improve-
ments in the distribution system, provision of emergency supply and preparation of statistical data.

The ledgers are:

* quantitative information (pipelines ledger)

* functional information (records on leakage, burst and survey reports of pipe conditions)

* information for pipeline improvement (renovation or rengwal pipes ledger)

* information for the analysis of the distribution system (survey reports of high presshre areas and

iso-pressure contour maps)
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Ag-~built Drawings/.
Record Drawings

1:2,500 Scale Secondary &
Service Pipes Drawings

1:5,000 Scale Digtri- 1:25,000 Scale Distri-
bution System maps bution System Maps

FIGURE 6,10 STRUCTURE OF MAPS/DRAWINGS
6.3.2 PROCEDURE
EXPERIMENTAL WORKS PERFORMED

Many difficulties were encountered in making iaps due to the lack of acéurate pipe drawings.rlt was
adopted, firstly, to consult with NUWA engineers for pipe information, followed by a technician or a
retired technician belonging to the respectiée sub-branches. With this information, verification was
mostly by trial digging and using i)ipe Iocafors. In particular, pipes connec_tioﬁs needed to be verified.
The maps prepared were 1:25,000 and 1:5,000 scale drawings. The latter number fifieen sheets in all
and one index map. |

Different drawings have also been pmd‘uced' on a 1:500 scale for the three model aféas - part of Karia-
koo, Magorheni and Kinondoni. A start was made for use of 4 sets of metallic pipe Tocators and 4 sets
of non-metailic pipe locators to trace the pipe alignmeht and location of pipelines in the existing system.
Where necessary, trial pits were excavated to confirm locations of pipes, valves and fire hydrants. A
common problem was the valve surface boxes were either missing or had been paved over during road
re-surfacing work. Locations of all service pipes were also surveyed. Field surveys were then underiak-
en to record the locations of pipes and 'appurtenances.

PRELIMINARY WORK BY NUWA

Work requlred to be performed before makmg new pipe maps and drawings are;

* Collection of maps. : _

* Evaluate past records and information about plpes both formal and mformal

* Confirm doubtful records and mformatlon pamcularly regardmg pipe cunnect;ons by trial diggings.
* Off-set survey for Iocat:on of serv1ce pipes, meter boxes taps, stand, p1pe

* Enter plpe mformatlon onto 1: 2 ,500 scale drawmgs '
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Accuracy is the most important requirement for pipeline maps and drawings. Failure or defayed updat-
ing of maps and drawings can decrease their utility and reliability. Co;rectiOn and updating of
maps/drawings are to be made whenever new pipes are installed and repairs are made on existing pipes.

In order to rectify and update maps/drawings correctly and efficiently henceforth, as-built drawings

should be made in compliance with the following rules;

* Alignment of pipeline shall be accuratdy recorded.
* As-built geographical conditions are input on geographical maps, which are a component of 1:2,500

scale pipeline drawings. .
* As-built drawings shall be marked in accordance with the coordinates system.

Based on large-scale 1:2,500 drawings, 1:5,000 scale distribution system maps and 1:25,000 scale dis-
teibution are to be modified. Geographical features are also o be corrected on the basis of the latest
information, which is to be given by the Ministry of Land, City Council and other relevant authorities.

 STAGE

FIELD WORK OFFICE WORK
Start
" . = - :
Collection of Mapsl INITIATION
1 STAGE :
* Leakage Control >{ Make Drawings
#* New Connection :
* Meter System
* Alr Scouring :
* Scraping Collection and o _
* Lining L——A>— and Updating J.......00+ car e
* Other Operation of Data
& Maintenance -
F . UPDATING.

8TAGE
Renewal of _
Drawings

FIGURE 6,11 MAPPING SYSTEM FLOW CHART

6.3.3 MANNING, QRGANIZATION AND EQUIPMENT
The confirmation of pipe alignments etc., with trial dig_ging’s_ in"ﬂiéﬁ fields is to be per:férméd ot by the

mapping section, but under such activities as waste districts placement, conducting air scouring and
lining. Tnstead, the mapping section will act as an information center for pipes and appurtenances.
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Hence, stock drawings and correction of mai)s/dra“}ings are to be centralized at the DSMB. The
mapping section has to collect the necessary information through the sub-branch offices and make
corrections, following standard procedures and distribute the corrected maps/drawings to each branch
office. '

Figure 6.12 shows a proposed organization, and mannmg and equipment requirements for the mappmg
section,

6.3.4 SCHEDULE

Making new maps and drawings starts in 1991. Information will be collected from various field activi-
ties - waste district, metering, air scouring and lining. After or even during new maps construction,
updating should be performed as shown in Figure 6.13.

6.3.5 TRAINING

The previous sections dealt with the miethods for arrangement and drafting of maps/drawings, a'nd' for
this, the waterworks depends on the skills of individuals involved. Therefore, it would require some
training wnder experts to make maps/drawings, so that the distribution section can expect to obtain the
latest information about its network system for emergencies, planning and daily operations.

Dar es Salaam
Branch Office
I

Task . )
Force * * refer to saction 7.2.6
]

Mapping

Section
_ a : 1

‘|Distribution Pipe ' Service Pipe

D:aftsman 4 Drafteman

Copy Machine

4

Copy Machine (L
Blue Printing . (1)
4

4

Blue Printing -
Machine .

Drawing Case

Drawing Tool

Hachine
Drawing Case
Drawing Tool

B

FIGURE 6.12 ORGANIZATION OF MAPPING SECTION
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FIGURE 6.13 MAPPING SCHEDULE

Degcription : 1991 1992 1993 | 1994 | 1998

A) Collection of Map =

B) Make a Drawing/Map B e R e E e T
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District {(ref. to Leakage

Control)
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D) Manning Schedule
Engineer 1 1 1 1 1
Draftaman (technic;an) 8 8 8 8 8

E) BEquipment Schedule
Copy Machine
Blue Printing Machine
Drawing Case
Drawing Tool

@
0
00 00 s
@mpw
mmpw.

6.4 METERING SYSTEM
6.4.1 GENERAL

Studies on metering carried out worldwide indicate that universal water metefilig"weuld.not be feasible.
In the history of the DSM water supply system, miaintenance and repair of water meters have left much
to be desired. Nevertheless, apart from these two drawbacks, i.e., a generai observation and the one
based on local realities, metering has had a great impact on consumers. Many studies on metering have
revealed that the impact has been considerable, with the effect felt even soon after initiation of a meter-
ing programme. The fact that it is most effective in external-to-house-use and use during peak periods

would lend metering more credibility.

Metering is aimed at water conservation and revenue increase. Our study shows that it will result in a
10 % reduction in high-house connection consumption (refer to section 4, Appendix E). Meter installa-
tion of domestic consumers is considered to be effective due to the following points.

-Equitable:
* Consumers are charged dependmg on the actual quantlty of water used and measured by meters.

* Reduction of consumer complaints arising out of assessed charges.
-Efficient:

* It is necessary to examine the balance between the cost and revenue from metermg It should be
noted that meter installation increase costs (fi ttmg of meter and replacement repair and maintenance
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fee, labour costs for meter reading, ete.),

* Meter installation does not always increase the revenue.

* From the economic point of view, reduction of water Ioss is a monetary gain in the form of saved
‘water,

6.4.2 SELECTIVE METERING

Metering is not always practical in DSM because water pressure is too low or costs of metering are
prohibitive. Accordingly, selective metering is essential for meter installation, and target areas for the
metering should be chosen carefully from the start,

The following assumptions are adopted to examine whether the proposed metermg will be profitable or

not for NUWA:

- Meters are installed at 15,000 “hrgh" income households.

- Consumption per capita per day is estimated to be 400 llters as analyzed in Demand Analy31s

- Metering cost including operation and maintenance cost has been prepared for 10 years, as the depre-
ciation period of meters is 10 years, according to NUWA regulations. |

- Water tariff is assumed to increase at a rate of 68 % from July 1, 1991,

- Bad debts have not been taken into account to calculate the incremental revenue. Al of the incremen-
tal revenue can not be collected. However, metering would reduce the bad debts arising out of as-
sessed charges.

Economic Benefifs . .

By meter msta’llatlon water losses is expected to reduce by 10 % accordlng to the survey by the Study

Team. Therefore consurmnption per capita will decrease from 400 liters per day to 360 liters per day
- after metering. Water saved in 15,000 households will amount to 1,196 thousand m3 per y‘eélr and
© monetary gain by distributing 1;_196 thousand m? of saved water to other consumers is calculated to be
T.Shs. 65 million per year.

Financial Benefits

Water charges for high income household are usually calculated by adopting assessed charges as same

as other domestic consumers. Average consumption per connecuon per month is 30,330 hters(6,666

gallons) in Rank 9, as mentioned in section 3.3.1. As the number of persons per household in high

income 'grorup is estimated to be 5.46 persons, water consumption paid is 183 liters per pérson per day,
- which only amounts to 46 % of the actual consumptidn(4.00. liters). 215 liters of water are consumed

without ‘charge per capita per day by high income households. '

Table 6.4'shows the increased revenue pe’r'connectibh resulting from meter installation,
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TARLE 6.4 INCREASED REVENUE BY METERING

————— —
PRESENT SYSTEM METERING SYSTEM' INCREMENTAL
Assessed assessed (2) billing revenue
Consumption |revenue consumption revente consumptjon )
(liter) (T.shs.) (liter) {T.Shs.) {liter) (T.5hs.)
-|Per Day per Person 185 - 360 B Vi
Per Day per Connection (1) 1,011 1,966 955
per Month per Connection 30,330 441 58,968 1,246 28,638 605
(5,666 ¢381.6 12,550 (6,294)
Gaklons) |- x1.68
L
" (1) The average number of populatlon per household in *high group is estimated to be 5.46 persons
Population: 78,915 (refer to Table D.1.1 in Appendix)
Househald: 14,461 {refer to Table D.1.2 in Appendix)

Popuiatxon/Household' 5.46 persons

(2) Refer to rank 9 in Vable 3.7, Monthly Average Gallons and Minimum Charge by Rank
Honthly Average Gallons of Rank 9: 6,666 gallons
Monthly Charge of Rank 9: . 7.Shs.381.6

Increase of monthly bifling per person and per connection is 175 liters and 955 liters, respectively and
the increased revenue per connection result is T.Shs.500 per month, as calculated in Table 6.4,

Table 6.5 gives the comparison of costs and increased revenue for meter installation. ‘The revenue for
metering exceeds its cost discounted at 10 %. The financial internal rate of return calculated to be
11.0%. '

TABLE 6.5 COMPARISON OF COST S AND REVENUE
(Unit: T.Shs. mllllon)

—
. : COsT . PROFIT
NUMBER OF INCREASED CAPITAL | O & M TOTAL PROFIT
_ - CONNECTION | -REVENUE . . COST COST - S
1 1991 ’ 3,750 :27.2 315.1 3.3 +318.4 -291.2
2 1992 11,250 81.7 287.0 3.3 290.4 -208.7
3 1993 . 15,000 108.9. 0.0 3.3 2 3.3 - 105.%6¢
4 1994 15,000 108.9 ' 0.0 3.3 3.3~ 105.6
5 1995 15,000 1p8.9 - 10.9 : 3.3 14.3 94,6
6 19986 15,000 108.9 17.8 3.3 21.2 87.7
7 1997 15,000 108.9 0.7 3.3 4.0 104.9
8 1998 15,000 108.9 0.0 3.3 3.3 105.6
g9 1999 © 15,0060 108.9 ) 10.9 3.3 4.3 . 94,6
10 2000 15,000 108.9 -34.2 3.3 ~30.9 . 139.8
TOTAL 980.1 608.3 .33.4 641,.6 338.5
NPV (3%) ' T 848.7 6311 217.6
NPV (10%) 629.6 608.1 21.5
B/C {3%) ’ 1.34°
B/C (10%) ; R S 1.04.
FIRR ' : : o ' 1 11.0%

ﬂwwmaummmmmnmbmmwcwmaMrwamema&mmmnmedIO%isﬂmﬁmmpup@Mi
per day. Accordingly, metering to "high" income customers is evaluated to be acceptable from econom-
ic point of view, but it must be stressed that water billings from metering must be collected without fail.
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6.4.3 INSTALLATION

The targec for meter installation is therefore large consumers. Houscholds classified as "high" in Table
D.1.2, Appendix D, are regarded as large consumers. The number of such houses are approximately
15,000, the break-down of which is as given below :

- Upanga east 920 households

- Upanga west 1,999 °

- Msasani 7,323 "

- Kinondoni 4,219 "

~ Total 14,461 ", approximately 15,000 households

It should be noted that the areas where meter installation is recommended are all concentrated in certain

parts of DSM; Msasani, Kinondoni, Upanga east and west.

The location of the water meter affects the efficiency of meter reading, meter replacement and repair.

The followmg are to be considered in meter installation work;

- installing meters within premlses but as near as possible to the boundary with pubhc roads s0 as to
enable easy access for meter readmg, '

- 1nstalhng meters horizontally, at a lower level than water tap elevation

- installing meters at a clean and dry location where ditt or wastewater will not soil meters

- installing meters in accordance with the flow direction mark so that water will not flow in the reverse
direction |

In Se.leétil.lg the type of water meter, its characteristics should be considered in selection. Even when
the selected type is approprlate if 1t is undersized with respect to consumption, it may:lead. to malfune-
tioning during very high instantaneous flows and possibly, failure of measurement. If, on the contrary,
it is oversized, the measurement may become inaccurate for very low flow. Selection of meter size
requires careful considerations.

The size should be sélected based on the planned maximum daily demand. Table 6.6 gives guldelmes
for selection.

Of the various types of water meters available, it is proposed to adopt two types, viz. the dual-pipe

inferential type and the vertical axial (Woltm'an) flow type, after cons'idering accuracy, performance
durability, economy and maintenance. Both are wet types.
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TABLE 6.6 SELECTION OF TYPE OF METER

Size Max. Daily Regulated
(mun,inch) - TYPE Demand Max. Flow
: : (m®/day) (m3/hour)
13(1/2y - Straxght ling, inferential 6.0 1.0 .
2003/4) Dual-pipe, inferential 12.0 1.5

25( 1) _ ~ditto-~ 15.0 . 2.0
40(1+5/8) Vertical, axial flow (Woltman) 48.0 8.0

50 2) -dito- 120.0 - 250

75( 3) ~ditto- 2400 40.0
100( 4) ~ditto- 350.0 60.0
150( 6) ~ditto- 120.0 120.0

6.4.4 REPAIR

Meters will gradually become inaccurate with time. Also, the filter provided in the water iniét of the
meter will gradually be choked with silt, more so in DSM. In pract_ic'é,' very few meters of the many
installed in the City are in working order. Most of the meters which were replaced by"né'w meters
during the study, were found fo be clogged with'sand {see section 5, Appendix E). The various factors
and reasons for meter malfunction are given in Table 6.7. In order to 1dent1fy the cause, the meter
should be investigated, '

In order for meter to work properly, its regular mionitoring and calibration, when needed, is necessary.
Monitoring will efficiently be conducted during regular meter reading (see Figure 6.14),

6.4.5 EQUIPMENT AND TOOL

Required spare parts and: equipments are (see also Figure 6.16);
* Gear  * Axial bearing - * Meter cover

*Pivot  * Packing * Standard meter

* Cleaning equipments * Tools for repair of meter

The following is to be taken care of to ensure long meter life;

* Not to subject the meter to intense impdct

* Use appropriate packing in case of leakage and/or over estimation.
* Confirm the plan configuration, '
* Flange bolts should be tightened uniformly.

* Air should be released from the inside of the meter.

It is hoped that these will be performed by the soon to be completed meter shop Some spare parts and

equipment reqwred should be kept in the meter workshop for meter repairs. New foremen will be |
required to carry out these tasks.
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FIGURE 6.14 METERING SYSTEM FLOW CHART

TABLE 6.7 METER PROBLEMS, CAUSES AND SOLUTIONS

TTBMS - CAUSEMEASURES .
Stow of fast rotation * Clogging due to silt and fine sand * Ch(simgge the axial bearing, pivot rotation
: : : ) . and gear
* Qverload and high pressure * Contgfoi pressuye
* Slippage of packing * Change of packing
* Encrusiation * Cleaning

- Running idle
and no rotation

* Something wrong with rotating part

* Change axial bearing and gear

.Broken cover or
. unreadable cover

* too high pressure or breakdown

* Change meter cover

Leakage from gasket

* loose gasket betwesn water and gear

* Cleaning and meter test.
* chamber
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6.4.6 MANNING, ORGANIZATION AND SCHEDULE

Several staff members were involved in meter installations during the Study, The experiences during
the period indicate that the following staff combination would make a good team;

* 1 supervisor

* 2 techniciang

* 2 Iabourers

Based on meter installation work during the study, the time frame required for meter instalfation can be

calculated as foliows:- .
Assuming 6 meters can be installed in 1 working day, 6 meters x 25 days x 12 months = 1,800 meters
per year by one feam. Five teams will be able to install 15,000 meter in two years.

After completing meter installation, it should be reported to the distribution department and the meter
reading section in order that pipe ledger work, drawings/maps renewal and computerization of water

hill be made.

Meter reading need to be carried out regularly. The time required for a meter reading greatly depends
on the relative location of houses. Since large users are not scattered in the city, but are instead concert-
trated in specific areas, ten readings per hour would not be an unrealistic figure if apprbpriate transpor-
tation is provided. If commuting time to and from the sites is excluded, the time available in a working
day'is five hours. Then 300 days or ten months will be required for reading 15,000 meters. Hence ten
meter readers are suificient in the case of momhly reéding and five in Lhe. case of bimonthly reading.

- FIGURE 6.15 METERING SCHEDULE
Description 1991 1992 1993 1994 19§;f

(A) INITIAL WORK

1) Selection of Housge ===So= | S=uhEas

for Meter Installation o

2) Make Drawing of ===mos | SESTzms
Service Pipe : _

3) Installation of Meter [======|sz=u=s=

4} Check of Installed e

Meter

(B) ROUTINE WORK

Meter Repair . . mEmEms
Meter Reading
Preparation of Bill
Sending Invoice
Collection of Bill mEmERm=s

I B

Hoan

il

D OO =) Nt
e e St S
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Dar es Salaam
Branch office

Operation Office '

[

Distribution om'c'e]

KINONDONE
Sub-Branch
Manager

Supervisor

|

ILALA.
Sub-Branch
Manager

Supervisor

Meter Meter Meter
Room - Reader Reader
Section Seéct. sect.
A
Installation verification Reading Installation Verification ||Reading
Pisconnection and Disconnection and
Reconnection Repair Recording Reconnectlion Repair Recording
Team 1 Team 2 Team 1 Team 2
Technician 3 3 Technician 2[|Meter Technician 3 3 Technician 2| |Meter
Driver i 1 reader 10 Priver 1 1 reader 10
Labor - 3 -3 - Labor 2 3
Truck{2ton}1 1 Bicyclald Truck({2ton}1 1 Bicyclel10
Threader | 1 Master Water ' Threader 1 1 HMaster Water:
Hachine Meter 2 Machine o Heter 2
Pipe Cutter 1| 1 Briver = 2 ‘|Pipe Cutter 1| 1 Driver - 2
for Metal Penchi 2 for Metal Penchi 2
Pipe Cutter Hipper 2 Pipe Cutter Nipper 2
for Nonmetall 1 Spanner 2 for Honmetall 1 Spanner 2
Pipewrench 1 1 Vice 2 Pipewrench 1 1 Vice z
Spanner 1 1 - Spanner 1 1
Pipe Vice 1] 1 Pipe Vice 1 1
Shovel 3 3 Shovel” 3 3
Pick 2 2 Pick 2 2

FIGURE 6.16 MANNING AND EQUI.PMENT FOR THE METERING SYSTEM
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6.5 PIPE CLEANING
6.5.1 AIR SCOURING *
(1) GENERAL

Before water of an acceptable quality can be delivered to the consumer, the large amounts of accumu-
lated silt must be removed from the mains. A'lthéugh flushing -- the traditional method of clca'ning loose
deposits from water mains -- will remove appreciable quantmes of silt, low pressures in the network
mean that flushing velocities will not be high enough for effective cleamng Among the various alterna-
tive methods for cleaning small diameter mains such as swabbing, air scouring and scrapmg (refer to

section 2, Appendix E), air scouring is proposed.

Air scourin'g is a technique to. generate flushing velocities in the mains in excess of those obtained by
conventional flushing. Injection of air increases the velocity of water, which suspends and removes all
loose deposits in pipes. At the time of air scouring, all valves and fire hydrants, including their cham-
bers or access pits, should be rehabilitated where possible and replaced where necessary. Drawings
should aiso be updatéd during the air scouring exercise, '

) EQUIPMENT

Air scouring- involves continuous injection of filtered, compresée_d_air into a water main with a smail
continuous water flow to generate an increased water velocity which is greater than the minimum veloc-
ity required to suspend particulate matter of spemfm gravxty 2.7 (a typical value for dep051ts) The
minimuin velocities and flows are shown in Table 6.8. Air is injected at a rate of 0.9 m"‘/mm for 100

mm pipe and at 2.5 m*/min for 150 mm pipes.

TABLE 6.3 VELOCITY AND FLOW REQUIRED"

PIPE DIAMETER VELOCITY _ FLOW
{mm) REQUIRED (mls) REQUIRED (m*/min)
75 : 1.60 0.43 '
100 1.80 _ 0.90
150 2.20 ' . 2.46

{Source: Technical Report, TR 179, WATER RESEARCH CENTRE)

"The equipment required is a fast towing packaged unit including air compressor, after-cooler and filtra-
tion/control unit (see Figure 6.17). The size of the compressor increases with increase in pipe diameters

b e et N T —— — i

* Details are explained in section 3, Appendix E.
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and pipe lengths. Typical sizes of air compressors for different pipe diameters are as follows;
Air Compressor size 38 l/sec. 59 1/sec. 118 1/sec.
Pipe diameter 75-100mm 100-150mm 150-200mm

(3) PREPARATION

Air scouring needs careful plann'ing to prevent problems such as; 1) air or dirty water entering other
parts of the distribution system, 2) valves, hydrants, or wash-outs not operating correctly or not being
positioned according to the distribution maps and 3) consumers complaining of the operation.

Whenever possibie, air _scdu_r_ing should be done in a systematic manner to ensure that a pipe being
cleaned draws water from previously cleaned pipes. The distribution network should be checked to

determine the accuracy of the plans.

The length to be cleaned at any one time should be de-ternﬁned and injecﬁon and discharge poiﬁts
decided upon. Any valves or hydrants needed during the air scouring exercise should be inspected to
ensure correct operation and if found to be faulty, it should be repaired or replaced.

Consumers should be informed in advance of the cleaning exercise. Generally, a two-stage warning is
used. The first would be a letter or card giving general background details of the work. This warning
would go out one to two weeks before the cleaning is to take place. A second w.arning should be sent
to the consumers shortly before cleaning takes place, indicating when not fo draw water.

Air scouring is normally done during the day as manning is generally cheaper and the problem of dis-
turbance caused by the compressors can be minimized.

A schedule of valve operations for a complex area is often useful to ensure the smooth running of the

operation.
{4y LENGTH

Pipes to be air scoured are those of metal and less than 150 mm in diameter since 1) loose deposits are
built-up in pipes with low velocity and 2) pipes that are less than 150 mm in diameter generally have
low velocities in DSM. The total length of such pipes is 418 km, from the inventory of the distribution
network. Such pipes are mainly cast iron pipes. Table 6.9 shows the distribution of pipes by diameter-

and year of installation.

The length of main which can be effectivelj( air scouréd depends on four 'facto._rs:'-
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1) Static water mains pressure - at the start of the air scouring exercise, the injected air pressure is set
0.5 bars below the measured mains static pressure. This should prevent the pressure in the main rising
‘above the static pressure and prevent air traveling backwards along the main. The length of main

which can be air scoured increases with increasing static pressure.

2) Friction - the air injeétion pressure reguired to prodncé slug flow of éufﬁcient velocity will increase
according to the headioss devéloped along the pipe. Therefore, with the maximum available pressure,
the length of main which can be effectively cleaned decreases with increasing friction in the pipe. '

3) Compressor size - increasing the compressor size will generate higher slug velocities in a particular
main. The higher velocities would, however, generate a greater headloss.

4) Pipe gradient - to set up stug flow downhill requires more water entering the length being cleaned
than when setting up slug fiow along a horizontal pipe or a pipe running uphill. The extra water causes
an increase in headloss and therefore, with a limifedj availability of water pressure, the length of main
which can be successfully air scoured downhill is less than uphill.

It is possible to determine this length knowing the available static pressure, estimating the friction fac-
tor. The maximum length is normally about 1000 m, For planning purposes, 300 m is adopted consider-
ing that fire hydrants are located at an average interval of 300 meters in the three model areas.

TARLE 6.9 LENGTH OF DISTRIBUTION PIPE (4 < 150 mum)

IN DAR ES SALAAM IN 1990
: . (Unit: meter)

Dia. Material PIPE LAID YEAR

(m) 60 6165 66-70 71-75 76-80 TOTAL
150  Steel(GP) 0 . 0 400 0 0 400
150 Ductileiton - 0 0 0 - 5445 500 6,045
150 Cast iron 68,470 7,350 23,995 19,760 5,705 125,280
125" Cast iron 250 0 1,875 0 0 2,125
100 Ductile iron c 0 1,55 0 0 1,550
100 Cast iron 86,090 26,975 47,620 41710 17,265 225,720
75  Steel(GP) 0 0 5500 6,650 0 12,150
75 Cast iron 12,000 4,825 23,500 3,760 0 44 085
50 Cast iron 350 0 0 . 0 0 350

Total (50 - 150 mm) 167,160 39,150 104,440 83,385 23,570 417,705
Total (100 - 150 mm) 154,810 34,325 75440y . 72975 23,570 361,120
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() PROCEDURE
Haviﬁg set up the equipment, an air scouring exercise can then be divided into four main Steps:

1) Measuring the static pressure and setting the pressure regulator to below the static pressure,
2) Driving all of the water out of the main. h

3) Setting up slug flow.

4) Dismantling the equipme.nt after the main has been cleaned.

Start _J

Scouring
Programme

F

Determination
of Pexrforming
Pipe Section

!

Selection of
Fire Hydrants _ Next Pipe Section
(Inlet and Outlet)

Measuring Static
Pressure and
Setting Pressure
Regulator

[

Alyr Sceouring - -
{Driving Water)

{

Setting up
Slug Flow,

[

Dismantling
Equipment

Arrangement
of Data

A L:

. Analysis

1 '

Report:
1.
End’

—J L L— I

FIGURE 6.18 AIR SCOURING FLOW CHART
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(6) MANNING

The ideal air scouring team should consist of three technicians: two technicians initiatly to offload the
equipment and set it up, one of which then becomes the control unit operator, whilst the second alters
the valves in the system to suit the particular length of main being cleaned. Meanwhile, the third tech-
nician sets up the disch"arge' hydrant which must be securely wedged as the discharge from it can be
particularly forceful during air scouring. This third man then observes the hydrant and decides when
the correct flow exists. It is esSentiai that the three technicians can quickly communicate with each
other, preferably by direct radio contact, either over the water undertaking's main radio or by portable
radios on a separate frequency, The latter'may be more efficient particularly when the main radio is
busy. In addition, thr_ee_ labbufefs and one driver are also to be allocated to one team.

(7) SCHEDULE

It is difficult to determine how xhuch of the distribution system could be cleaned by one team. Neverthe-
less, it is estimated that one team coui_d perform 1 length each day, i.e., 300 meters per day.

Preparatory \vofk'uSually involves checking and repairing fire hydrants/valves. If one week is assumed
for préparatory work at the site and air scouring itself, the time period required for about 418 kms of
pipeline are 418 I{ml300 m/week = 1,400 wecks = 27 years. To complete the air scouring exercise by
1995, six teams, consisting of 3 technicians, 3 workers and one driver are proposed. Figure 6.19 indi-
cates overall schedule of air Scoz_lring ‘while Figure 6.21 shows an organization where an organization
for scraping and lin_iﬁg is also included. -

| _ FIGURE 6.19 AIR SCOURING SCHEDULE
Description - - | 1991 [ 1992 [ 1993 | 1994 | 1095

OVERALL PREPARATION
Procurement of Equipment |===

Set up Alr Scouring Team |======
and training of Team -

Check of distribution ===z
" netvwork )
{under leakage control)

Perform Air Scouring E=mEan | ssox=s | apooss | s=esn
including following
gite preparation; .
(1.Determination of length
" per one performance}
{2.Check valve & Hydrant)
{3.Repair or replace
faulty vale & hydrant)
(4.Inform to consumer)
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[ TASK FORCE *} {EKPERT'

l * refer to section 7.2.6

Pipe Cleanin
pSection g
| I
Air Scouring Scraping & Lining
Section Section
I o S i
Team No.1l Team No.l
Technician 3}.2 Technician 3} .2
Driver l1in 3 Driver 1l n 3[.3
Crane 1 1 Crane 1 lin 3.4
Operator 1 Operator 1 ‘1in 3].58:
Labor 3 ) Labor . 1 lln 3|.6
3 : 6] il 1|n 3
Truck with 1 Truck with 1 6 1 1
Crane h1 Crane - . h1 -6} 1
Scouring = 1 Scraging (1) h 1 - 6
Machine 1 Machine (1) h 1 &
Other 1 Lining (1) (1) h 1} ——
Equipment 1 Machine {1) (1) h 1
o t Other 1 (1) (1)
Others 1 Equipment: 1 (1) (1)
(Pipewrench, 14 Pipe - (1)] t 1 (1)
Spanner, - ch, .| - Cutter - (1) |t 1 (1)
Pipe Vise, . }. for HMetal (1) |t 1
“ete.) e, Others 1) 1 - (1)t 1
Water Pump 1| : {Pipewrench, 112 Ty |t
Generator 1llp 1 Spanner, ch, 11 (1)
Others 1 Pipe Vise, ch, ij1
{Shovel, 1 etc.) e, ch, 1|1
Pick,etc) Water Pump 1 e, ch, 1
) Generator 1| p 1 e, ch,
Pipes and Cthers 1 lip 1| - e,
fittings {Shovel, i, 1ip. 2 . te,
[ o Pick,etc) 1 1lp 1] -
) ir 1|p 1
Pipes and } 1 1
- ‘ fittings : } 1
S — . }
Note : - 1‘["_‘”“ —1
{( } = Two teams use T
one machine. [
' i

FIGURE 6.21 MANNING AND EQUIPMENT FOR PIPE CLEANING .
6.5.2 :SCRA?}&-G' AND LINING 1 .
1) GENEI#AL
:Scraping'_ wall _be_r-eq.uired.to :femov.e_ l&jérd e'ncruét_ati:(.ms m t_'he bipe, even though fhis will involves

excavation, since pipes have to be removed every 100m or so. Re-lining should also be carried out.
Otherwise, scraping increases internal corrosion rates considerably.

L.refer to-Appendix E.3
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Cement mortar or epoxy-resin will be used for relining, after initially power boring and/or drag scrap-

ing the internal sections, as is shown in Figure 6.22. Cement mortar lining is considered econoniically

in spite of the following disadvantages;

a) Water must be suspended for a few days during including lining work and the mortar curing period.
In case of epoxy-lining, this will be within a day. .

b) Less adhesive lining and less abrasion resistance is resultant as compared with epoxy-lining.

The cement-lining method has the following advantages as well:

a) Lining can be done in the wet condition. .

b) It can be expected to plug small holes.

¢) It also can be expécted to prevent the corrosion of pipe itself from alkalinity.

Since it is impossible to line specials for T junction and cross points, pipes shall be cut before the junc-
tion of each point. After lining, new pipes and new specials shall be connected with renewed pipes.

(2) LENGTH

Sections requiring scraping are cast iron pipes 150, 125 and 100 mm in dlameter and at least 25 years
old. Pipes less than 75 mm in diameter are not considered for scraping and lining, because they are
usually very difficult to reline and hence, it may be more cost-effective to replace such sections with
100 mm diameter pipes, depending on the total length of such pipes.

According to the pipe inventory, the total length of pipes which have been laid before 1965 is 189 km.
The older pipes have naturally been laid in developed areas as shown in Figure 6.5.3. In the Kinondoni
sub-branch area, there are 70 kms to be cleaned, out of a total length of 189 kms. The Magomeni sub-
branch area does not require any pipe cleaning, since there are relatively new pipes in this area.

The length that can be scraped and lined depends, to some degree, on the éapacity of machine. Howev-
er, the maximum span is less than 100 meters from a practical point of view, and hence the span to be
used is determined to be 80 meters, on average. ' '

(3) MANNING

‘One team should do only preparation work at sites, while two other teams should carry out the cleaning

work. The following is the personnel required for one team.,
* 1 Engineer  * 3 Technicians  * 3 Worker * I Driver * 1 Operator
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(4) PROCEDURE

The following are the major steps (see Figure 6.23);
a) Selection of the section to be lined .
b) Excavation and removal of pipes at the two ends of the section.
¢) Attachment of piano wire and turning of the auger.
d) Initiation of scraping with winch.
* Swabbing the encrustation with scraper pulled from the winch,
* Squeezing' the swabbed loose deposit with a plunger, made of rubber.
e) Drying.
f) Lining.
* Spraying cement mortar into the inside of the pipe.
* Finis.hing the surface of cement mortar lining to maintain the original thickness with mortar board,
which is arranged at the top of the lining machine,
g) Curing. o
* Drying after covering the edge of both sides of the lined pipe section with plastic sheet.
h) Disinfection work and dismantling equipment.

(5) SCHEDULE

Scraping and lining should be started from heavily rusted pipe sections, having large amounts of depos-
its. This is usuatly common in old pipes, Figure 6.24 shows the order of implementation.

Two sections can be scraped and lined by one team with one machire, It is assumed to take one week
for two pipe sections, including;

- one day excavation and removal work,

- one day cleaning and scraping work,

- one day lining work,

- one day dry or curing period

- one day joint work with new collar joint,

One year is allocated for general preparatory work and four years for scraping and lining a total length
of 189 km. '
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per year = 3,8 years = 4 years

» _ —
L__ Arrangement of Data I
1
f_ Analysis 41
I
L; Report - - I
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| . End _1
FIGURE 6 23 SCRAPING & LINING FLOW CHART
I*IGURE 6 25 SCRAPING A’\JD LINING SCHEDULE
Descrlptlon : 1991 1992 1993 | 1994 1$95
OVERALL PREPRRATION '
Procurement of Equxpment L ===
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CHAPYTER 7 IMPROVEMENT PROGRAMME FOR NUWA

7.1 ORGANIZATIONAL IMPROVEMENT

7.1.1 INTRODUCTION

This pfogramme 13 specifically designed for the improvement of lth'e DSMB.

An organization is established to perform the prescribed duty with which it is entrusted by interested
partics. It ‘consists of a system and staff, Both of the topics come under the category of manageément.
Here, the need for demarcation of jurisdiction is discussed. Becavse most of the proposals needs ap-
proval from the higher authorities; they are listed in the long term suggestxons S

Since the management has been adapting itself to cope with the changes in the environment without
paymg much heed to the orgamzatlonal structure it does not seem to be appropriate to advise any hasty
restructuring of the orgamzatlon within the NUWA. We put forward an introduction of two task forces,

one for amehoratlon of the financial situation, and the other for leak detection, mappmg and pipe clean-

ing teams.
7.1.2 NUWA - ITS HQ AND DSMB .

Urban water supply enterprises in the world are run by different type’s'of_ organization. ‘Iﬁ Tanzania, the
system is controlled by a parastatal Orgéni'zation, whereas in the UK it is tun by private companies.
Though it may sound as if privatization had gone too far, we have gone back only to the old norms of
17th, 18th centuries in London and Paris, where piped drinking water was supplied by the private
compénies. In many countries including Japan at present, local goverﬁments like municipalities or their
cooperatives take charge of water suppl'y enterprises.’ Their pros and cons will not be debated here..

Seeing':NUWA at ‘the mercy of ‘the vicissitudes of economic turbulence, we would like to foresee
NUWA's desirable Setting within the administrative framework of the country because no branch office
can be operated firmly without the sound existence of the headquarters, At this. odd moment, when
NUWA's orgamzatmnai structure consists of one HQ and one oversized branch ofﬁce, illusions that
DSMB's performance was a direct logical consequence of the management styie of the HQ may not be
realistic, '

It is quite clear that both have tofally different perspectives in their activities: HQ for setting the nation-

- al policy of planning, execution and monitoring of branch performances, which also include DSMB's,
~whereas DSMB is a local enity, taking care of the daily b_perationraf facilities within its assigned serv-

~ A -



ice area, and provide the HQ with feedback from its daily problem solving activities,

A brave director general would promote the status of NUWA, which is one of some 400 parastatal
organizations by adopting an outward-tooking approach, while a prudent branch manager ‘Wo_uld win
public confidence in his service area by adopting an inward-looking approach with his 800 plus em-

ployees.

The director general should try to enhance the priority of NUWA in the list of SCOPQ, by emphasizing
its importance in supplying safe potable water to the population at an affordable price. By doing so,
NUWA's base of maneuverability is enhanced so that it is allocated more foreign exchange. NUWA
should be ensured status at least equal to other parastatals under the Ministry of Health.. Good drinking
water wonld serve to reduce the cost incurred in public health _administréticn and in the prevention of
disease. The branch manager would then be able to concentrate his efforts on improving the perform-
ance of the branch using more spare parts and chemicals, which would be more easily available then,

7.1.3 LONG TERM SUGGESTIONS

In a tong run, NUWA has to:
1) demarcate the boundary of jurisdiction between:
a) HQ and DSMB.
HQ's involvement to DSMB would be limited to such special cases as execution of a project of
- sizable capital investment which is defined by UWASA like Rehabilitation Works of Upper Ruvu
Treatment Plant or emergency assistance of daily operation like bailing out the financial department
of DSMB from its plight. : _ '
b) Between DSMB and district water engingers of the Mm1stry of Water, Energy and Minerals in
_Kibaha and Bagamoyo, : '
The water supply enterprises of Bagamoyo and K;baha in coastal regmn should better be under the
control of fwo independent branches of NUWA, rather than to be under either of the district water
engineers or of the sub-branches of DSMB. NUWA will allocate the quantity of water. produced
under DSMB management io the two towns and charge them for its cost. -

2) establish a Branch Advisory Committee to encourage cooperation with the cxty counc:l of DSM o
which is yet free from resources constraints.

3) It would be high time that HQ gets sanction from the Ministry to oversee one of the- five urban water
enterprises which are to be under NUWA 's jurisdiction sooner or later. Our choice is Morogoro the
scale of operation is small, but scales inside pipes-etc..seem to be as much ratio as those of DSM; and it
is conveniently located in the upper reaches of one of the two major tributaries o_f the Ruvu.:So by
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monitoring its activity it will give more information useful to formulate a water basin management of
‘the Ruvu.

7.1.4 SHORT TERM PROGRAMME

1} As a short term remedial means to DSMB whose maneuverability has been hampered by financial
constraint, we would like to recommend introduction of a "revenue normalization" task force as an
emergency measures, which aims at; firstly, tackling the arrears of water bills and, secondly, finding
the ways to reduce the number of illegal connections. It is discussed in the section 7.2.5.

2) Leakage control, pipe cleaning and mapping works in the refiabilitation projects of facilities will be
organized into another “facilities rehabilitation” task force in order to minimize the structural impedi-
ments caused by the present organizational setup. The task force should be responsible to the BM di-
rectly. Tt is also discussed in the section 7.2.6, '

7.2 IMPROVEMENT OF MANAGEMENT
7.2.1 PREAMBLE
This programme presupposes the two axioms mentioned below.

1) If the management of an organization does not understand the principles which govern the organiza-
tion and its management system, then whatever their sub-ordinates do, whether they are right or
wrong, does not contribute the improvement of the system as a whole.

2) On the other hand, existing policies, management practices and institutions are manifestations of the
traditional cultural and social systems, as is written in "water resource management”: OECD, 1989. So
a casual obseiver needs time to scrutinize the situation with the help of people indigenous to the country
$0 as to be able to decipher at feast the basic norms of the society.

Management strives to create optimum relationship between a system and its staff. Corporate identity is
a prerequisite. The'_managerhen_t of NUWA may be able to make, for example, its DSMB's staff recite
any appropriate corporate slogan every now and then or have them wear its cotpofate badge on the
lapel of their smts as one of the means of infusing them with pep. But they have limits as to their utili-
ty. Without paymg due attention to the welfare of the staff, their dlgmty or prestige as guardians of
public. health of DSM citizens would not be maintained. So, the responsibitity to find the point of equi-
librium between 1deahsm and materialism is also a task for the management. =
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Though the problems defy solution, we try to bring clear-cut proposals for i:ﬁprovement. The proposals
made in this chapter could be divided into two categories. The first consists of nostrums {(water pricing
policy, stopgap allowance and education of so-catled work ethics) which are apt to either be overruled
by the higher authorities or bugged down by lengthy discussions before getting approval for improved
working environment. Hence, they are discussed in the long-term suggestions.

The second type of proposals could be put into practlce at the discretion of NUWA alone. They are,
therefore, elaborated further in the corresponding sections. The proposals are focussed on improvement
of the management information system and customer relationship. Information channels are nearly
choked with indifference like service pipes are with silt and scale. On top of that, whatever information
they have is scattered, The. proposqls require more will power in the part of the staff than money to

invest to the new systen.

A staff-file has been created during this study period as a prel_iminéry step to the improvement of the
flow of information within DSMB and has been given a trial use in various sections of administration

department and sub-branches. The file has proved to be useful.

As the next step, creation of a customer-file is proposed with relation to the formation of a task force
whose objectives is to alleviate the deteriorated financial position of DSMB. We presume that it would
be vital to the befter functioning of the task force.

The proposals aimed at the betterment of the facilities have called for the strengthening of the present
organizational structure and the middle level management staff, which is explained in section 7.2.6. .

These improvement programmes would go hand in hand with the training programme, which are dis-

cussed in section 7.4,
7.2.2 WATER PRICING FOLICY
(1) GENERAL

Water resources must be utilized economically so that the community concerned would get optimum
benefits out of them. Any water pricing policy must reflect this principle.

A combination of user-pays principle with marginal cost pricing system would be an ideal solution to

satisfy the preconditions. Though there are many obstacles in the prevaﬂmg reahty, we have to go
about establishing the best possible solution. S
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A pricing policy must also take account of the following aspects:

1) Equity: Household expenses of low-income households should be considered at the time of deciding
the mininium charge.

2) Financial requitements: Clear-cut criteria must be set up for the amount of subsidy for capital ex-
penditures by the water authority, so that it can act as the major determinant in forﬁiulating the
pricing policy. : '

3) Consumer acceptability: The pricing system shoulﬂ, above all, be co:hprehensible o consumers,

4) Administrative costs: Gains in efficiency by adopting a pricing system must always exceed the in-
creased administrative cost incurred by doing so. : '

5) Environmental considerations and other governmental policies; The pricing policy should be compat-
‘ible with environmental considerations in the river basin from which the water resources are drawn,

and it should also comply with general government policies.
(2) METERING

From the economic studies on metering carried out wor‘idwule we may draw a conclusion that uuwer-
sal metering would not be feasible. Besides, in the history of successive DSM water enterprises, main-
tenance and repair works of meters have not been encouraging.

Nevertheless, metering does produce a great impact on consumers. Many studies on metering have
revealed that the impact has been considerable and quick, and at the same time, lasting. The fact is that
it is most effective for external-to-the-house use, and the peak period of the daily use would lfend meter-
ing more credibility. So target areas for the metering.should be chosen carefully from the start. A
higher return on meter installation with, naiurally,’ stable water 'sﬁppiy could be expected from some
areas which have been getting windfall from the present fixed water rate. '

The increasing block tariff system shail be introduced to the area where meters are installed, as it is

based on the marginal cost pricing system. -

7.2.3 MANAGEMENT

(I} GENERAL - -

1) One of the charaetéristics of the water enterprises is tbat it has no'competitidn $0 it tends to forget

the existence of consumers, especxally when it is under the management of the central government

agencies.
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All staff members of a water enterprise should realize that he/she is selling water, If a customer shows
hisfer dissatisfaction regarding water supply,'he/'she has to attend to the customer to remove the cé{use
of complaint. The staff ought to realize that a leak plugged in the piping network Or an inconveiience
tifted from customers would be a gain to the enterprise. Management's' ultimate aim would be the
policy—makihg and to make employees perceive it. This is more important than mere transfer of tech- -
noltogy. Education may sometimes develop these attitudes and perceptions. '

2) One of the characteristics of rehabititation project is its poor visibility. Rehabilitation is necessary as
disorder in any system tends to increase if it is left unattended.

Keeping a system in good repair with patience is one thing, it is quite another to overhaul a system once
neglected. It requires resources, including time. Yet when it is achieved, it usually doesn't have the
proportional appeal it deserves. So people are apt to think that the value of the effort is not very much.

Qur purpose is to hve up to the meaning of rehabilitation so that disorder in DSMB wxll be reduced to
an acceptable level. Without this process, the goal of integration of water and sewage enterprises of
DSM stipulated at the beginning of International Drinking Water Supply and Sanitation Decade could
not be achieved. : '

3) Management is a dynamic process, so the guidelines are of no use to the experienced ‘management
hands of the daily operation who believe in a certain value system but to the uninitiated.. True infusion
of new ideas, therefore, would only take place when the initiator of the new idea can completely con-
vince the managers through daily contact at their workplaces that his proposals to change management
systems would work, Friendly role playing cannot move men of conviction.

(2) A STARTING POINT

Considering the fact that management needs time to get accustomed te a new value system and that all
the staff, especially low ranking staff have to cope with inflation caused'by the economic restructuring
process, and apart from any approach to reduce the schism between the management class and the
employees, the only possible areas where we may at least be able to inflict damage to the vicious cycl'e
of inadequate revenue, degenerating resources and poor services and to turn it into the virtuous cycle of
good service, happy consumers and motivated staff are:

1) To convince all the employees: : , - :
a) that future salary raise sufficient to support his or her family could only be achzeved by raising

productivity, which would be the end product of their honest daily work with cost- -conscious opera-
tional practice, believing in the bona fides of the management, that fair share of their efforts will be.

rewarded.

-7.6-



b) and that it is the right of all the employees to make use of time before and after office hours, where-
as that it is an offense to use the equipment or materials which do not belong to them, for pecuniary
gaih. _ : _ _

2) To motivate staff that they could be of more use to the organization if they make common cause with
each other with regard to the following activities, besides doing their daily job duties. These would
contribute something vital to the organization, and hence to the community it serves.

i) Daily Activities:
a) reduce leakage:
b) detect illegal water connections.
¢) reduce arrears of water bills.
if) Formulation of Opinions on How to Introduce:
a) fairer and cost-effective tariff structure.
b) new easy-to-maintain, minimum-cost-recoverable public standpipes.

These will discourage free rides on the system, and at the same time, give the pocrer sector access to
the system with corresponding responsibility, and make DSMB's coffers less deficient,
o _ \ |

The efforts on the part of the staff of DSMB ought to be rewarded monetarily. by means of allowances.
It should be independent from the basic salary scale, relatively more to the lower class staff of PGS and
POS. If, for example, the amount of allowance is set in such a way that the combined monthly income
of POS grade 3 (the lowest in NUWA's salary scale) is raised to T.Shs.6,000 and the.allowance of PSS
grade 2 (the highest) is zero, the amount needed ‘is around T.Shs. two million per month. The HQ may
feel obliged to recommend the arrangement to the SCOPO to get it approved, beside increasing its
efforts to cultivate work ethics among the staff. A trial calculation is given in section 2, Appendix F.

'The allowance should be linked to the performaﬁce in reduction of arrears of bills, conversion of illegal

connections to legal ones, and reduction of Ieakage. This will result in more satisfaction for consumers
as a whole, as well as for the staff of DSMB.

For effective rehabilitation work, initial stock of material and spare parts is also prerequisite, If there
are no material/spare parts on hand, technicians, mechanics and artisans will not have any inner drive
to work. '

7.2.4 DATABASE FOR ADMINISTRATION DEPARTMENT, DSMB

At present, most of the information pertaining to the staff of the DSMB are found segment'ed in.t'he'ﬁles
of different departments, sections; and files are neither centrally maintained nor coded or indexed,
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which is one of the reasons for slow flow of inter-sectional communication.

Creation of a staff database is the first step to our attempt of writing job descriptions in the distribution
and its related sections and this will further facilitate our effort to analyze jobs by providing basic
information about the background of the staff members. At the same time, tactically speaking, this is
one of few domains where we can expect some improvement in efficiency of administration at the

mament.

In our first attempt, we have created three files, namely, basic information (job situation), backgrm_md,
and family, The first file consists of such fields as name, sex, unit, designatidn, job, and salary. The '
second is made up of birth date, entry date to the water industry, qualifications (educational and profes-
sional), and job history. The number of dependent members of family, present address, housing and

commuting conditions form the third file.

Until all the names and the units they belong to are identified, the first two files will have to be kept
merged into one file. For the time being, two fields, i.e., age and experience in the water industry
substitute the blrth date, and entry date to the industry; the pay roll status; which is recorded with
grade, class and scale and pay-scale expressed in terms of Tanzanian shlllmg have been separately
input, though there is a direct relationship between the two.

The advantage of infroducing a relational database system is its capabxltty of orgamzmg files of d!&"er-
ent data and their easy updating. But the system cannot be a motiusc. It needs a structure. In order to
set up the structure of the file, our first task has been to identify the name and the post of each staff.
The difficulties we have encountered first are the facts that initials of a name are differently used in
different lists. An example: Haj'i Omari in the pay-roll is Sultani Mkﬁmburu O. in the training record.

The major part of inputting data took place just one month after the commencement of the 1990/91
tiscal year. It takes into account restructuring of the p_arastatal.salai:y scale with the introduction of
special and rare scales; promotion of the most of the employees, which has been suspended for some
years, besides the annual entry of new employees. We have tried our best to incorporate these informa-
tion into our database to make it most up-to-date, as weli as comprehensive. The staff-file is given in

section I, Appendix E

The hardware is powerﬁl.l with a hard-disc of forty megabyteé capacity. There will be a pl'enty'of scope
of utilizing it for strengthening the administrative ability- of DSMB. Administration Dep’artme'nt with
BM's backup keeps the apparatus handy, The job of handling it may be commxssmned to any secrefary
who is eager to learn the operation. A bnght standard seven completed person can: manage the job. In
the first stage, the data processing manager of HQ, whose office is currently in the Gerezani Compound
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will be solicited to help organize the training session. When the task force starts its operation, the
hardware will also be used by its database unit. -

7.2.5 ESTABLISHMENT OF A TASK FORCE
(1) TARGETS;, PERIODS OF EXISTENCE ANﬁ PROCEDURES

Reduction of arrears of water bill is the primary target of the task force (TF); and conversion of illegal
users-into legal consumers is the secondary target, '

The TF is a temporary establishment by definition and shall be dissolved either when both the amount
of arrears and the numbers of illegal connections are reduced to manageable levels, and the regular sta(f
concerned have learnt the importance of storing information for solving the problems or the end of the

period of this project, whichever comes first.
Establishment of the TF is proposed within the framework of this project,

{2) ORGANIZATIONAL FRAMEWORK
| <eem Advisory Commnittee (AC) to the TF

The TF is to report directly to BM.
At the initial stage, the key staff of the team shall consist of:
Leader : A staff from Project Implementation Unit, Directorate of Planning, either an en'g'ineer or an
economist, ' ' e
Member: Meter Repair Foreman.
Chief Meter Reader.
A Senior Technician.
A Supply Officer.

AC to the TF will cohsist of :
Chairman: Director of Finance,
Advisor : an expatriate management consultant with two expatriate experts, one field worker majored
in sociology, and one system analyst. '
Department Heads,
-~ JUWATA representative of DSMB.
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The rationale of creating the TF is to avoid setting up a permanent additional unit to the existing organ-
jzational structure in which all {he'necessary sections and units are provided. Manipulating minor hier-
archical changes here and there to any organization before the total system is analyzed would often

bring more harm than benefit to the organization. '

Proposed full-time staff of the TF except its leader are to be chosen from the present staff of DSMB.
Establishment of the TF would neither jeopardize the routine work of the DSMB nor cause any friction
among the staff of DSMB. They are not promoted to the member of TE. Nor are they going to give
orders to the staff.

The TF will report to BM their findings about consumer-affairs, with the amount of money settled
being paid through the normal channel of revenue section, All activities of the TF will be carried out by

order of the BM.

First three staff members will do a similar type of job that they are doing in revenue section, Supply &
store section will be benefitted as the supply officer in the TF will make flow of information faster than

'now, 50 that materials will be expedited.

The regular meeting of the AC would be held once a week. The posts of three experis are full-time
jobs. They will work with the TF members, and will be responsible for keeping the database in- fact.

K)] .DUTY

The TF shall be daily in contact with a certain number of householders who either have an unpaid water
bill or an illegal water connection, and shall see to it that the bills and penakties to illegal connection are
paid and the corresponding number of consumers increased, and shall put such acquired information

into the database.
The AC shall set the overall strategy, collect information on the target households through the sub-"

branch concerned, analyze socio-economic, and political. implications of the problems; and give the TF
advice on how to approach them. A big debt itself exhibits power behind it. So it needs careful han-

dling,

BM is visiting large arrears consumers for negotiation. Therefore, he himself has accumulated precious

information on the matter.

In the normal course of events, some of the customers may demand the betterment of the service as a
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condition of payment. The TF would have to look into the matter, to grasp the situation till the TF
takes it well in hand and solves it as fast as possible, ot to show the cusiomers the time table for nor-
malization.

The above mentioned activities could only be achieved when the TF functions as a hub of the informa-
tion network of DSMB and to be able to respond the consumers' legitimate request precisely and
promptly. The TF shatl have a information network as well as stocks. When it will get the inputs from
the consumers, it will trace all unsettled activities till they are completed The diagram below shows the
gist of it.

FIGURE 7.1 TASK YORCE IN DSMEB

: Maintenance
Sub-branch #
Emergency /

' Staff - Material

Publlc Relations \\ \ / /;/’
) e
Customers : \l T‘F
Meter Reader =~
Money
- Budget

Legend: . Movement of Impulse _ -
seek information . <----reaeees

A database unit is an indispensable part of the TF. It consists of five record keeping sub-units, i.e. a)
customer, b) maps and drawmgs for maintenance (this requlres additional space to keep the originals) ¢)
materlaifspdre parts, d) staff and e) budgetary control book '

‘As to the data on the customers, wrong information may be givén at first; but something is better than
uothmg If one keeps tracking and analyzmg the existing data, one may come to know the nature of
blased data whlch can then be 1mproved

The TR cﬁ'eratioh' will sureiy show up zi:ny bottlehécks hidden overlaps and deficiencies in the structure
o DSMB Hence, the by pmduc‘ts of the TF operatlon will be:
}) Improvement of consumer relations.

2) Improvement in performance of routine maintenance.

W presume that thie TF would be able to contact all the parties concerned within the five year project

=T -



life ! and that it could solve 50 percent of the pending cases. Then, at the end of the ptoject DSMB
would still have to deal with about 32,000 illegal connections and the amount of arrears equivalent to 13

percent of the bills issued.

(4) FACILYTIES AND EQUIPMENT

A room of some 30 square meters would be provided to.serve for the office cum database unit of the
TF in the Gerezani head office of DSMB for temporary use. Besides office equipraent, a radio commu-
nication set and an extension telephone would be installed.

TF's database unit will be eqtiippéd with library facilities to keep files, copies of maps and drawings
and a set of personal computer .(’FSOOO-SGT) with some software, and a copy machine, which will be
presented by our team after the completion of this study. It a MO disc unit of ca.600MB capacity is
added, the storing capacity is enough in the beginning. This system will not be connected to the billing

computer system.
7.2.6 REHABILITATION PROJECT .
(1) GENERAL

When time has come to carry out the rehabilitation project which is proposed by our team, the organi-
zational structure and management system of the operation department ought to be strengthened. The
detail description of the teams which are engaged in the rehabilitation projects is given in chapter 6.
Here the human resources aspects are discussed.

A certain amount of system changes and increase in number of staff would be envisaged, though not
drastic in nature, with the introduction of the following works:
(a) leakage control, (b) mapping, (c) pipe cleaning and (d) metering

In the present orgavizational structure, a leakage detection team is formed in the maintenance lll‘-li_t..()f
each sub-branch and a survey section is under the project departfnenf. Daily routine maintenance wo.rk
occupies the chief of the distribution section, Therefore, in order to ensure smooth operation of the
rehabilitation works, we would hke to adopt a task force system also in this case in coo1dmatmg the
first three rehabilitation activities. The TF will cease to function after the pro_]ect is over. The jobs
carried out by the TF will continue to be done by the corresponding umts of the dlstributlon and survey

o T s e A — - s -

1. 64,000 illegal'cbnnectionslfi years = 13,000/year = 45/day = 9/day/sub-branch o
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sections. The necessary number of the staff selected or recruited will be assigned to the corresponding
unit, and the remaining staff may go to other units with their newly acquired knowledge and skill.

I the library of maps and drawing is located at the survey section of the project department, the infor-
mation channel between sub-branches must be kept open so that each sub-branch could update the li-
braty with the incessant inclusion of new connections or changes. -

Total’fequirément of human resources; except labourers, is given below. We shal! discuss their avail-

ability in section 7.4,

TABLE 7.1 PERSONNEL REQUIREMENT FOR REHABILITATION PROJECT
(Unit: Person)

ENGINEER ~ TECHNICIAN :SURVEYOR! DRIVER CRANE
DRAFTSMAN -  OPERATOR.
1. Leakage control 4 74 (24)%2 0" 14 i1
2.Pipe cleaning 2 24 (24) 0 8 8.
3.Mapping 1 0 8 (6) 0 0
4.Mctering 0 36%1 (0) 0 4 0
TOTAL 7 134 8 26 19

*] including 12 meter readers. : .
. *2 higures in () shows required number of recruitment in "technician® and “surveyor/draftsmen” categories.

(2) TASK ¥ORCE FOR LEAKAGE CONTROL, MAPPING AND PIPE CLEANING

(a) Leakage Control Section : S

Realignment of technical statf from the leak survey teams attached to the five sub-branches to the newly
formed leakage control section would take place. So a new line of order and information flow should be
clearly established between the TF and sub-branch managers before setting the programme in motion.

Recruitment of four engineers at a same time méy be met with shortage of applicants. As a second-best
short term solution, a section engineer with three FTC holders as in-charges -of three units wnder him
would be more plausible. The number of technicians in the maihtenance unit of five sub-branches
including members of the leak survey team totals around 100, and requlrement of technicians to this
section. amounts to 74. So 50 would be. chosen out of existing 100 and remaining 24 be recruited on the
assumptlon that the routine maintenance work at the sub-branches can be carried out while such rehabil-
itation works as _leakage control and pipe cleaning are going on.
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(b) Pipe Cleaning Section
The section consists of two units, air scouring and scraping & lining. Filling of all.the posts for two

engineers and 24 technicians will depend on recruitment.

© Mappmg Section ‘
The section requires one engineer and eight surveyor/draftsmen Three drafismen and a survey assistant

are posted at the sutrvey section, project department. One or two draftsmen may be trangferred to this
section. If the rest and an engineer, not available, a FTC holder in civil engineering would have to be

recruited.
(3) RE-INTRODUCTION OF METERING

15 thousand meters will be connected in some service areas of both llala and Kinondoni sub-branches
durmg the project life. 24 technicians and 12 meter readers are requlred in the second year of the
project: There are 40 technicians assigned to the meter room of the sub-brancies and there are 22 meter
readers at the sub-branches. So there won't be any difficulty in assigning the required number of them

to the job.
(4) SUPPORTING STAFF

26 drivers and 19 crane operators are required. At present, the tfansport section consists of about 30
drivers. In the Pugu Road compound under the transport officer, besides, several drivers are directly
assigned to treatment plants and sub-branches. Though the number is more than that in the car pool, it
is not enough to cover our needs. Hence, it may be necessary to recruit some 15 drivers. Ttis difficult
to find drivers who can operate cranes in DSM. Nor is there a pay scale for a driver cum crane opera-
tor post in NUWA. Hence, all the crane operators might have to be recruited from vocational training

cenires.
(5) MAINTENANCE SECTION

(a) A Unit for newly brought Instruments

For the maintenance and repair of those instruments which will be used at the rehablhtatton project, a
new umt ought to be organized in the maintenance section, and suitable workshops may be promdecl -
and a necessary FTC class technical staff in mechanical trade would either be retrained or recruited.

Without sensitive testing instruments; it may not be possible to repair such equipments there, $0 empha-
sis is-to be given to the ways of careful handiing of the instruments, their daily maintenance procedure
according to the directions written in manuals, and identification of causes of breakdown. '
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(b) Maintenance and Repair of Meters

As was the case with both the meter room and the meter reader units, the organizational structure for
this operation exists. The unit is under the workshop supervisor within the framework of the mainte-
nance section. Due to the present circumstances, only a meter repair foreman, who is in charge of the
unit, and a repairer is on the staff list. Hence, the required number of repairers would have to be re-
cruited in due course.

7.3 IMPROVEMENT OF FINANCE
7.3.1 FINANCIAL REQUIREMENT

Accordmg to the study on pricmg of water and related services carried out by OECD's Envuonment
Committee, financial requirements on pricing policies in OECD countries are reported:

"Whilst water management authorities were not usually required to cover all economic costs of
their operation (resources, capital and operating), they are often required to cover a substantiat
prOpoﬁion of their financial costs (usually operating costs and at least a proportion of their capital
costs)"”.

Financial requirement of water management authorities vary with diffecent types of water undertakings,
however, the degrees of financial requirement are classified into followings:

- revenue from water users should cover operating costs
- revenue from water users should cover operating costs and debt service -
- revenue from water users should cover operating costs, debt services and capital cosis

NUWA is a parastatal organization and is required to be operated -at the break even, as regulated in the
"Urbdn Water Act”. The revenue from water sale should be adequate to finance operations, including
capital expenditure. The requirements on NUWA. is the severest of the three classifications above.

Actually NUWA did not operate as per this reqmrement except in 1988/89 fiscal year (refer to section
3. 3 3 in Chapter 3)

For the impro_vement of NUWA u'ndér-'the existiﬁg wa_té.r supply System, the following are the principal
measures to which special attention should be paid:

- reduction of water. production costs

- réduction of water losses through leakage

- reduction of 'illegal water connections
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- reduction of bad debts
- meter installation
- tariff revision to meet the financial requirement

7.3.2 FINANCIAL FORECASTS OF NUWA

Financial forecasts of NUWA are prepared to cover the périod up to 1999/96 in Table 7.2. The costs
and revenue from the proposed rehabilitation projects are not included in the forecasts.

TABLE 7.2 FINANCIAL FORECASTS OF NUWA DSMB

(1998/91 - 1995/96)
{Unit: T.Shs.million)

1990/0191/92 92/93  93/94 9495 95196

(Budget)
INCOME
OPLRATING INCOME ' s .
. WATER CONSUMPTION 1,023 1,738 3,251 4,234 5,541 7,194
DOMESTIC _ 315 535 1,001 1,303 1,706 2,217
~ INDUSTRIAL ' 435 739 1,381 1,801 2,355 3,061
COMMERCIAL 166 282 528 687 900 1,166
INSTITUTIONAL 107 182 340 443 579 751
OTHER OPERATING INCOME 45 50 94 125 166 220
TOTAL OPERATING INCOME _ 1,068 1,788 3,345 4,359 5,707 7,414
REQUIRED REVENUE TO BREAK EVEN 1,041 1,117 736 961 1,242 1,644
TOTAL INCOME 2,109 2,904 4,081 5,320 . 6,948 9,058
EXPENDITURE
OPERATING EXPENSES . _ SR
SALARY AND WAGES 58 68 80 93 109 = 128
CHEMICAL EXPENSES ' 976 1,302 1,708 2,241 2,940 3,856
REPAIR & MAINTENANCE 63 82 - 106~ 138 180 234
POWER COST ; 461 615 - 807 1,059 1,389 1,822
OTHER EXPENSES 0 1 1 f 1 1
TOTAL OPERATING COSTS 1,558 2,068 2,702 3,532 4,620 6,041
ADMINISTRATIVE EXPENSES . _ - - : _ ‘ .
DAR ES SALAAM BRANCH - 88 108 133 165 204 254
DEPRECIATION 156 207 270 353 . 462 - 604
PROVISION OF DOURTFUL DEBTS 30T 521 975 1,270 1,662 2,158
TOTAL EXPENDITURE L 2,109 2,904 4,081 5,320° 6,948 9,058 °
TARIFF INCREASE TO COVER B S o
THE FUND REQUIRED TO BREAK EVEN 90%  32% 33%  32%  33%

* Tariff revision at 68% is not included in 90%.
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Basic assumptions underlying the financial projections are as follows:

REVENUE

- Revenue from domestic consumers are expected to increase at a rate of 3.5 %, which is in line with
the projected population growth, '

- Revenue from commercial, institutional and industrial consumers is projected to increase at 3.5 % per

- annum. (average growth rate of GDP at 1976 constant price during last five years)

- Water tariff is projected to increase at the rate of 68 % from 1st July 1991,

- Water production and deinand are taken into account, which is explained in detail in "Water Demand
Analysis", | '

- Unacpounted for water (illegal connections and bad debis) is assumed to remain at the same level as in
1985/90, dﬁring the period (1990/91 - 1995/96)

EXPENDITURE

- Projection of operatmg expendlture is based on 1590/91 budget levels.

- Salary and wages are prOJected to increase at 17 % per annum (average increase rate of minimum .
wages during the last five years)

- Chemical and power costs are projected according to the estimated volume of net water supply every
year and inflation at the rate of 30 %, which is the average inflation rate during the last five years.

- Other operating expenses are expected to increase at 30 % per annum.

- Concerning administrative expenses of the DSMB, salaries and other expenses are assumed to -
increase at 17 % and 30 %, respectively. The expenses of HQ are not included in the forecast.

- Depreciation is assumed at 10 % of total operating costs.

From 1992/93 to 1995/96, the annual tariff increase required is assumed to amount to 32 % of the level
of previous year, if the resources required to break even are to be covered by tariff increase. The in-
crease rate of tariff is almost the same as the assumed inflation rate. The tariff increase rate required in
1991/92 amounts to 158 % (68 % +.90 %) against present tariff, as the tariff revision was not ap-
prm_fed from July 1, 1990, The appraval of revision is often delayed or is granted at lower level than
that requésted to cover increases in Water production costs by water management authorities,

7.3.3 FINANCIAL IMPROVEMENT PROGRAMME
Financial performance of a water management body can be improved by raising operatihg effici'en(.:y
and reducing water losses. By detecting and repairing physical leakage, financial performance can be

improved, However, a great deal of water loss is due to adrmmstralnve programmes such as illegal
cormectlons and lack of an efficient blllmg and collectmg system
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The rehabilitation projects have been studied from both facility improvement and administrative im-
provement viewpoints. In this section, the impacts of the proposed projects on the financial condition of

NUWA DSMB have been reviewed.
(I) REDUCTION OF LEAKAGE AND REVENUE INCREASE

Irom the rehabilitation projects for the facilities, water losses are expected to reduce as illugtrated in
Figures 7.2, 7.3 and 7.4, and the figures are given in Table 7.3, '

TABLE 7.3 WATER PRODUCTION AND WATER LOSSES IN 1990 AND 1995 -
ST T (Unit: m/day)

1990 - 1995 ‘ 1995 - o
: WITHOUT PROJECT WITH PROJECT

Water Production 296,000 271,000 271,000
Water losses by leakage :

Transmission pipes 103,000 72,000 68,000

Distribution pipes 67,000 80,000 51,000

‘Wastage 9,000 12,000 -0
Total of Water Losses ' 179,000 164,000 _ 119,000
Consumption excluding wastage 117,000 107,000 152,000

* including consumption in Kibaha and Bagamoyo districts.

In 1995, water 1oss by Ieakage is expected to decrease from 164,000 m3/day to 116,000 m3lday by
implementing the rehabilitation projects. Accordingly 45,000 m3/day of water is saved

(2) ILLEGAL CONNECTION AND BAD DEBTS

It is estimated that there are 63,000 illegal connections in DSM and 30 % of total billings were not
collected in 1990.

Water revenues lost due to illegal connections and bad debts will be estimated at:T.Shs.4SS million and
T.Shs.521 million *, respectively, taking into account of 65 % of tariff increase, in 1991792 fiscal
year, The total revenue lost amounts to T.Shs, 1,006 million, which will be almost ecjui_vaieﬁt io the
estimated deficit (T.Shs. 1,117 millior) for NUWA 'to break even in 1991/92, as shown Table 7.2.

Table 7.4 shows the forecast of income collected, mcludmg the mc:emental rcvenue rBSuItmg from the

proposed Project by adopting the “Basic Case”.

. B g S e W Py St Sy . — T

* including the proposed tariff increase of 68 peréent"
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FIGURE 7.1 WATER PRODUCTION AND WATER LOSSES IN 1990
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FIGURE 7.2 WATER PRODUCTION AND WATER LOSSES IN 1995
- Without the Project -
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TABLE 7.4 ESTIMATED REVENUE COLLECTED FROM WATER CONSUMPTION
(Unit; T.Shs.million)

19091 1992 1993 1994 1995

Revenue collected w1thout the Project 1,217 1,198 1,178 1,159 1,140
Incrensed Revenue collected with the Project 15 354 578 . 780 977

1332 1,524 1,756 1,947 2,117

Fmancmg of the propoesed project has been estimated on two assumpuons in "Financing Plan in section
6.4, Appendix D. One is subsidized by grants and another is by soft loans. In order to estimate the
forecast of NUWA with the Project, the grant case is adopted and the remainder of the capital costs,
including the local currency portion, is assumed to be locally financed by long-term loans according to
following conditions:

- Interest rate 15 % per annum

- Grace period S years

- Payment period 10 years

TABLE 7.5 FINANCIAL FORECAST OF NUWA DSMB WITH THE PROPOSED PROJECT

(1990/91 - 1995/96) _(Unit: T.Shs.million)
1990/91 91/92 92/93 93/94 94/95 95/96
{Budget)
INCOME .
OPERATING INCOME ‘ - R
WATER CONSUMPTION 1,023 1,846 3,876 5,041 6,457 8,113
DOMESTIC 315 606 1,414 1,959 . 2,599 3,378
INDUSTRIAL 435 762 1,512 1,895 2,369 2,909
COMMERCIAL - 166 291 578 723 906 1,110
INSTITUTIONAL ' 107 187 372 465 - 583 716
OTHER OPERATING INCOME 45 50 94 113 136 163
TOTAL OPERATING INCOME =~ 1,068 1,896 3,970 5,154 6,593 8,276

REQUIRED REVENUE TO BREAX EVEN 1,040 i,161 408 494 610 1,031

TOTAL INCOME 2,108 3,057 4,379 5649 7,203 9,307
EXPENDITURE =~ - .- ‘_ o PRS N .
GXPENDITURE WITHOUT PROJECT 1,802 2,383 3,106 4,050 528 6,900
TOTAL OPERATING COSTS 1,558 . 2,068 2,702 3,532 4,620 6,041
ADMINISTRATIVE EXPENSES 88 108 133 165 204 254
DEPRECIATION 156 207 270 353 462 604
PROJECT COST | 0 165 325 514 775 1,207
OPERATION & MAINTENANCE 9 125 162 211 274
INTEREST OF LONG TERM LOAN - B 94 194 356 504
TOTAL PROJECT COST () - 1,802 2,548 3,430 4,564 6,061 - 8,107
PROVISION OF DOUBTFUL 30% . 28%  25%  22%  18%  15%
ARREARS (b) . _ o 307 509 949 1,085 1,143 1,201
TOTAL EXPENDITURE (a) +(b) . 2,108 3,057 4,379 5,649 7,203 9,307
TARIFF INCREASE TO COVER ' o s R
THE FUND REQUIRED TO BREAK BVEN 90% . 20%  20% 0% . 20%

* Turiff revision at 68% is not included in 90%.
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The annual tariff increase required for NUWA to break even, would decrease from 32 % without the
Project (refer to Table 7.2) to 20 % with the Project. It is lower than the estimated inflation (30 % per
annum), and slightly higher than the estimated increase rate of minimum wages (17 % per annum).

7.4 TRAINING PROGRAMME
7.4.1 TRAINING NEEDS

Training institutions and curricula have been well established. As far as the basic techniques or skills
are concerned, generally speaking, all the staff have sufficient basic training to carry out their daily
operation and maintenance duties.

Yet as of today, in the sub-branches, many experienced technicians have been reaching retirement age,
whereas not all vacancies are filled. At the same time, the number of qualified staff is decreasing.
These facts reve_zil the problems concerning recruitment as well as training, and we share in NUWA's.
concern over them. |

Apart from the normal trade training background of the staff of sub-branches in genera! on the one hand
and the need to provide each sub-branch with vital maps, drawings and records on the other hand, ‘such
works as more vigorous leak detection using higher technology equipment seem to be a rather tall
order to the total present work force qualitatively, and maybe quantitatively, if we consider improve-
ments in routine maintenance and new connection work.,

There is obvious need of specific training to fill a simple form of skills gap at class rooms and on the
job sites. This may suffice for the short term solution before subjects are taught at the WRI as far as
trade skills are concerned. But it is quite another matter as far as the long-term is concerned.

7.42 CONTENTS

There are some faétor‘s' beyoﬁd simple filling of the skills gap. If one does not understand the relation-
shlp between the accomplishment of one's duty and its consequences to the total system:and to the
customers or if one doesn't identify with one's job in terms of the total system of supplying water, the
gains which DSMB has got from this technical cooperation might be short [ived, though the direct
contact of both ways of thinking while the supervising team is at work will remain.

Tifl we are able to 1et the staff grasp the essential nature of system and to make them realize that they

are an mdlspensable element of the system transfer of cuiture will not be completed. ThlS aspect is
beyond the matter of training in- trade but of the matter of education to a new culture.
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Yortunately we have Canadian example at hand. CIDA's trainingﬂpxogrammc has three stages, job
analysis, preparing manuals of operation and maintenance at Lower Ruva treatment plant, then training
of the staff. This is not a sequential event. Three activities go on side by side; there always have been
interim or transitional phases, even now. A result or a finding from one activity will be fed back to the
other two. Some of the staff of DSMB have been involved in the process for many years.

We shall follow the Canadian example, and while we are gding to engage in a short-term rehabilitation
project, we would initiate a job analysis as a beginning of long march to the amelioration of staff per-

formance level.

As the primary aim of our study is for the betterment of the distribution system, we shall refrain from
delving into all the contextual factors * surrounding the distribution section in relation to the training
aspect of the staff of the section. We deal with the maintenance section and some related supporting
units, but we do not want to confuse things in the units like financial department, which have been get-

ting advice from other aid institutions.

In short, this section will mainly be about filling skills gap which is to be encountered with when we get
going on this rehabilitation project. Unlike improvement in organization and management in which
problems are manifold, filling skiiis gap is rather straightforward. Yet 1t isn't free from ‘elements which
may cause delays in cashing in the benefit of training. Hence, while running training courses on the
subjects of purely technical nature by the experts who will personatly oversee the actual rehabilitation
project (see section 7.4.5), we have to curtail at the same time the influence of such major culprits as
nominal job descriptions, lack of clear internal communications. Therefore we pr'opose starting a pro-
gramme to. write specific job descriptions for the distribution section (see section 7.4.3). Meanwhile,
more precise and timely management and operational information would be exchanged :more frequently
than before through internal communication network, if the management takes up the proposal made in

section 7.2.

One more suggestion, which is apparently out of scope of training of the staff of DSMB but still we feel
is relevant in relation to recruitment, is that DSMB may consider taking up apprenticeship schemes; It
may contact the WRI and take a certain number of apprentices from the final year students of its FTC
course to begin with, after getting approval'ffom the Ministry; then gradually extend its scheme to
students of DTC and of the engineering department, University of DSM with the concerned ministry's

approval,

Ak ek T ek et e . S et - i Sy " .

* Some of the factors out of bound of the training concept.like work ethics and economic adjustment allbwanc_es_
as a counter measure to activate the state of lack of motivation in the part of the staff is discussed in section 7.2.
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