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ORGANIZATION OF DPHE
-—4A PERSPECTIVE VIEW

(To Young Engineers)

JINTRODUCTION:

The Directorate of Public Health Enginecring (DPEE) is an organization
to deal with "Public Health®.

The mission of "Public Health" is to promote and protect the health of
human community. The same can be better understood from the definition
of "PUBLIC HEALTH" as enumerated by Dr. Winslow, an eminat Sanitarian of
the U.S. Public Health Services.

"Public Health is the scienceand art of preygnting diseases, prolonging
life and promoting physical life and mental Jeaelth and efficiency
through orgenized community efforts for the ganitation of the
environment ....... ......... "

In fact, man like all other apecies, is dependent on his relationships
with the environment for his safety, health end very survival. A4nd, in
spite of that man himself has made his enviromment polluted through
population growth and in the way of development through urhanizetion and
industrialization, It now neecds planned scientific activities to modify
favourably the environment itself and to modify the intersectien of human
activities with the environment. Thie involves physical, biologicsal,
psychological and social factors. Man's physical enviponments arec air,
water, food and housing which are infested with disease causing germg and
other pollution caused by man himself. His bioclogical environmcnts
consisting of his fellowmen, animals, plants, birds, insects, fish etc.
also carry billions of disecase causing germs of various types vwhich een
infect him and wltimately kill him, His psychological environments are
undesirable noise from vehicles, loudspeakers, factories, commercial ~nd
trade activities etc. which act heavily upon his mental health and thus
eause irreparable damages to his nervous systems and thus render him
sick.

And last but not the least are the social fsctors. Fost people in socicty
paerticularly in developing countries are ignorant of environmental health
and sanitation, From the statistical rccords of Bangladesh it is found
that 40 percent of th: children, before reaching the age of ten, gst
partially disabled both mentally and physically due to attacks of various
diseases and malnutrition.

Environmental health prograures, therefore, involve in full spectrum the
community's social, political, economic and cultural values., And this .
needs tﬁo-fold attack ~— one from physigians for immunization and eure
from impiinent atteck of discases and- the other from engineering on the
preventive side, that is, improvement of environmental sanitation. This
calls for not only engineering practices to improve environmentel
conditions but also cultural ~nd social issues to change behavioural
pattern of the people. *
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The aiministration of Dilli is, therefcre. very very compiex and quite
uniike the administration of other srgineering orgarizations like
Duildings, Roads and Highuways or DVDE.  Unforturetely many engineers
af DPHE {hougzh *sraiuned to liigh levels of techringl competencs are
l.cking in the krcwledge of social valies

-~

Society also baiug largely ignorant of cause-cffect rela tl auh*“ ﬂf
“Ciseases caunot fully utilise the esexvices of DIFE, Peopvle need hezlth
edncation Tro 1

ey nesd fo e clllghtenec~*hat disease and disa 111“y
prevenfl‘ﬂ turoval enviromrsntal control can help x iLce the rapidiy

mounting costes cof nmedical care. Alsc trsating an existing ililness Is
< less Valuauie 2l effective than reduc 1ng the probability of an illness
@ver: cccurring., The Tunction of OPHE i3, thereicre, not limited tc

constiucvion ouly but almo tu give the cowmunity, healrh education avbout

anvironnental saritstion wnich wover water poliuvtion control, excreta

*sposa1¢~gambage dispapal, vecter control ste, etfe,

\ : et . . :

Pia nu1ng eng m@navemeuf of LPHE works rewd to be bisedl on a I

that looks bheyond th+ physical ouvtput - that iz, in case of Rural

Surply, not only how many wells heve besn ceompleted, but also to fl

socisl benefit which ig,- whether e pecple really use the Qale.tcbeweil
water or weke it vrsafe through their inherent unhygienic. socinl and

cvltural habits, Direct cubtput of DPEE worke, therefore, is 4o be
measured in terws of wvhet the populution is actuwily deriving by way of
- social benefits. : ‘ ' X

.
' .

DPHE SPRDCTLRE-.

DPHr"s an enrlneerl.blorganlzatlon with a Chlel Englneel as head of the
sdministration., The tiers .of administration in short are, one Deputy
Chief to-work as imsediate assistant to the Chiaf and- ¢ functional
~Superintending lingineers in -the Administrative and-ExecutLVa iine.

Under then.therg are brecutive Engireers, issistent Engineers, — 2 <
xx__ ¥y " Sub-ihssistant.Fngineers and Fechanics for execution, manageient,
ccentrol ond mzintenance of works: Uike cther administrative systoms

IPEE operates te produce goods and services in ordfer ic achieve their
missions, to justify iheir reason of being,

.o * ) ) AR} .

The head oi tnevorganization is restonsible for and has the guthority

. to accomplish all the-works <t the orpanization. DBut he accumplisies

work bty delegoting avtherity and responsibilities te sub~heads vho

make further sub-delegation within the framework of CGoverrment rules.

Such delegaticns are aduinistrative in character =nd Jo not relieve the
delegator of hiz ultimats 7“Jnonolblmﬁtf. This is nct true delesation

in etrict senss. At each lﬁwar“&evel of *tha structure, *ths delegutioc

of resvengibility is derined. spzcifically and is wore (detailed dow:
cuiryil thé basic Tevel of jiob specification.isz reuched, :

"

T swatem is simpl a divizion of labour without =ny pre u“Lce as to
who is at command ané no is subordinate. The system i# one of o
cooperotive zaterrrise with good hvmsn relrtious as ir-a fTamily where
“different worls are done hv the 1ale and female of different see
Zroups.
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Division of labour leads to specialization which in turn generates
experiness, increased productivity and economy in the training of
workers. ‘

The organization is a rationalized system like a social system each
component of which is interdependent and interacting. As an example,
three strangers placed in a room do not form a social system. “If

they start communicating ,their interaction begins to form them into

a system, Should they come to depend on each other through their
interactions a strong social system might develop. So only modern
America and Australia have been built. It was the interaction of lots of
people of Buropean countries that helped~—not by Columbus or Captain
Cook alone. Another example is that a family is a system. When a member
of the family dies or becomes unemployed or shows indifferemt attitude,

a repercussion comes in the family system. If the system is to continue
as such its remaining members will have to adjust their interactions and
find a new steady state. Hence it is needless to say that in an
organization too if some components do not work or interact with the rest
of the system, they are not in effect a part of the system and has no
true relation to it., They are like dead cells, not a part of the
functional body. Rather they are a problem to the system like cancer
and should be cleaned off.

FUNCTION OF DPHE:

The function of DPHE ig to plan, implement, manage, operate and maintain
various Environmental Sanitation Projects. The types of works on this
account are: supply of safe drinking water, collection and disposal of
human excreta, disposal of garbage, industrial waste disposal, drainage
syastem, vector control, control of water pollution, air pollution control
and industrial hygiene (control of dust and noise) etc.

PLANNING @

Planning is an orderly process of defining a problem through the collec=-
tion of data and their analysis, resulting in the formulation of proposals
for a change for the better. Planning should be realistic and
economically viable to meet needs that problem demands. The ultimate
objectives of all DPHE planning is to reduce morbidity, mortality and
disability of the population.

The major health problem of the country is water-borne diseases.
Insdequate supply of safe drinking water, absence of sanitary facilities,
poor health habits and lack of sanitary discipline provide an unfailing
means of transmission and a growing reservoir of infection.

Priorities have therefore been given for implementing water supply and
sanitation as an integral part of National Development Plans, as the
desired social infrastructure for improving the national economy cannot
be achieved without a health population.
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. & SHORT-TERF PLAMLTEu:

- S ——— o e——

. I . P BRI "
laaning shou_, wrinarily ve lon"~ubrm vaged on o couatrywidd need for

-25»or =0 yeers Liviueaaiutc:bs:ar 1 five vear or sh01tnt\rm rlans Tor

sdeplersntation. In *ie ohsence ¢f a leng-tern plo the natwie, size
s and gcope of the nrobless are unknown. S“"ceSC1ve ,hor* terw plans

“can be moditied in the ii: ht of the experiecice, datz collected and:
-.evaluation cf ?he-prev1cus;p

ton.,  This =lsc beips £o look shead of
2 jon wndé to cover up any backeiog.,” In Isct

\..

time to ti:ie Jesirad Tsed o
planning is » continuweus rrocess of evolution and evilusntion. From

“the dars ot ALVM up—to-nata war has, 311n:€d by \voWuu‘on and evalusticn

Tor Lotter livive =t curvival. . Herice Mo sisnning ay bz -called a
cormle e ong 0y f0u1~v“ﬂnf CFlanning is almDV’ surject to PiayLationA&nd
iMesztion With tie incrcase of Bemes bnes raﬂﬁe 'nu erverleuce. Hene
ary b*rtiéil; successinl planning is'b tter than no nlnnnln' ‘in the

'~¢tp°c,a*L03 of perfect plenning, _ . o o

Ty npods censtahnt s:rvev, Zata collection based or statisii {

—— PR
corraiating then within the Jimit of pOdIliezu;. OPHE Erginsers should
learrn QléLuﬁleY'otaulSthS o this,

FROJACT TMELE#ETALTON,

Whether it is » 3evelspment project implemeni:ticn or s case of
asinte.ance programic, decision making contrsl nnd eVaAu°t10n, these
three ssyects are necessery for ef 1c1e;t man:ger:r

Decisign'ggkinv ia JeflP"Q O3 tke determlnatlon of currvnt and futura
actlons ir the programme administration, For this, identification of
obgectlves and a detailed knowledge of the erd results are required,
Decision making is 2180 a mechanism for deciding a corrective-action
from a dev1at10n, and ‘ommunlcatlng then to pertinent elements of the
organ14nt1cn. This. is carried out in dl?Foronf levels in accordange
with +he i atrlbvtlor of ec131on maing: aqulorlfy. if cech nv*ror~+v
does not make decisicns within his sp}ere ol competence the decision

.mallnp load of higher officislsg will e strained, thus meklnv the whole

organizaticn varalized or 1refrect1Vu.

Control is an activity to obscrve whethar the sretem is behsving in

conformity with vorms =nd, i not, whet corrective coiion is required.
This is a ‘1nﬁ,cL Jec;alun makine'for s narticvler avent, Eul in facy,
control is uecescary at Adifferent levels of the orgzanization as well as
from outsife over the organizativa. The purnose of 11 contrel is o

~assess offectivenesa, efficiency smu sdegvacy. Contrel governs a
‘system, Tt ray be tsrmec as the brain of the system.

Bvaiugtion is the ordsrly collestion, aralvsis -ud interjpretasion of
information reguired to iZentity <he altarmotives Tor decision welking.,
This shouléd be carried cut concinucusly during programme sxecution snd
also frem Pilot Projocts. Bvaluation leads to decision making for the
currsnt pro<ramre 2nd futuve plamming.
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It appears from the above that the three terms are interacting and
interrelated. Control involves decision mgking and decision meking
is dependent en evaluation. So from deductive logic, control is
dependent on evaluation. So any control either from ocutside or from
inside, without making proper evaluation of the whole system, is
confusing and ineffective.

While implementing a project programme, events and activities should
be identified clearly. They are: (1) what is to be done, (2) how it
is to be done (3) when it is to be done (4) what are the conmstituent
activities (5) how these activities and events relate to each other

in space and time and (6) what are the constraints. These are the
pre-requisites for management of a project implementation. One of the
most useful forms for working out and expressing activity pattern is
the process of line flow-chart or meshed schematic diagrem.

Programme scheduling should be made covering all the constraints,
The major constraints are mobilization of resources: materials, human
resources and fund.

Many a prograsmme has been paralysed due to delay in importing materials
or transporting difficulties, The same thing may happen with the human
resources, It takes time to recruit and it is often difficult to
properly train the human resources for efficient project implementation,
If such constraints of mobilization and time lag be not adjusted in the
implementation schedule, the start of the programme may be delayed,

and idle resources will consume fund, To avoid this, time schedule,
either in straight line diagram or line diagram meshed into net-work analy-
$i8 may be prepared. Net-work analysis enables the planner to decide
when certalin critical activities have to take place and to identify
those activities for which delay can be accepted. Also net-work
analysis provide information about avoidable delays for completion

of the project. This also reflects the type of resources required

and at what time of each activity they are required, On the basis of
this one can forecast when and where warious expenditure of resources
will be required and can present requests for funds for particular

time periods.

UNICEF ASSISTED 160,000 RURAL HAND TUBEWELL PROJECT:

This is the biggest Rural Water Supply Project ever the United Nations
Children's Fund took up anywhere in the world. In this project DPHE
could sink average 8000 wells per month. Never before DPHE took up

such a gigantic project, How could we do it? Because during implementa-
tion we prepared a time schedule (in line diagram) of different events of
the project such as mobilization of materials, recruiting and mobiliza=-
tion of man-power and arranging training facilities for them, preparation
of specifications and even enlistment of contractors, time to time
evaluation of works, modification of method of work and management of
works, modification in the use of materials through pilot projects and
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"'Lésnéféh botir for projucts and future operationsl fncilitiee,

oleécptlon in the monager-nt of operation and maintenance ctc.
In the ennexure 4, 2 line vorks schedulas whicl has been adopted in
‘the above .project h»s L2éh shevm. 4 nev-work analysis of work
schedule taken from WHO Public Fealth pager No. 59 is annexad in E,
It will not be d”ff‘Colt for ycu to undergtaru uhnm.

Implelexfetlo" of 8. ﬂrogbe* is uompletnd when 1t is brou~ht to the
p01nt of operation. . -Training of operationzl staff is thercfore, a
part of the project, otkerwise for want of .operators the facili'y may
“be 1dle. Thic is very true for urban water suDpply project as well,
The water works superintendent znd the pump operztors should be

rulted "and given tra1n¢n: 31multaneonsly either in the jct or
outslﬂe.‘}.w

While plenning a progect “type and stre:gtV of man-power required should
be- analysed and projected as such, Ctherwise wroject implementation
‘would be strenuvcus, delasyed nnd defective,

Without visicn e+ 2 without methodolo;‘, nothing con be achieved.

"‘Thié is trve in all-walks of life. ’I“bL il.e President of - a Country to

8.

' ‘a day labourer everybody dezires that hiis son should be : 2 lezrned man

and well estpbllsheﬂ to esrn a reputation in the 9001bty.' This is a
progcct raquxrlng methodical nlogrammlng of nultifarious cvents urd
act1v1t*es of . d15c1pl1ne.

That is, the son sbould be a boy cf good craracte* vho minds his
studles, keeps wide cutlouok to serVL the nation and the people, develops
'proper human relations ete. etc. Tins is a. lcpg-term projest of .sbout
20 tc 25 years of time nnd = bpqce say 16 steps of » ladider withih this
heriqd,of'time. During tris time-spsce he shovld comple te his education
and @lso develop all the above quzlities.  The father is the head of

the femily admiristration whe should manage. snd genersie all of the
above qualities in the mind of the boy, If he fails the son wmay not
Téach up to that level. Sc desire is one thing ond achievement is
encther thing. Whatever resources you have gct unless you are
methodical you cannot accomplish anything.

OPERATIOL & MAIN*EBANCE

It has already been said- that outputs of DPHJ Projects are npt only
limited to produce a good number of guality works but also their
uses. The time and money invested in a DPHE Project czn be completely wast-

‘ed if the system is not used by the locel pcoplz., Theréfore carsful
© planning, p'cjncf‘imclementation and constant evaluztion is neccssary

‘tc Temodel the systex to suit whe people; because the behavioural
patterns of the peeple cannot be changed cvernizht, This 3e true for
v111age latrine, Conatant hc;lfn education unr(lgh discuasion with
v111age people, .prepared-lectures to school children, -lemonstrztion at
work site and propeganda through laaflets, bucklets 2né film shows
play the most importent part.
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Regarding maintenance of rural water supply system it has become

a headache for all due to insincerity of many of the mechanics

vwho do not repair tubewells with zeal and dedication. It needs now,
not only to follow-up and control over their activities but also
imbibe in them true human element of service to mankind.

In faect, it is impracticable, if not impossible to look after
activities of 1644 mechanics who repair sbout 200,000 tubewells
spreading over the entire area of 55,200 sq. miles of Bangladesh by
164 Sub-Assistant Engineers and 62 Assistant Engineers in addition to
their other normal jobs. The method of management needs a thorough

' change.

Recently mechanics have been placed under the control of Chairman U.P,
to report for their activities. But dual control does not work

smoothly as it was experienced previously. Therefore it has been

suggested that mechanics would be placed under direct control of the
Chairman U.P. FEach union shall have one mechanic. The present system
is the first step towards that end in view. '

For health education to the people, better supervision of works and
superior supervision of maintenance, collecting statistical data for
depth -~ quality relationship of wells for economical sinking, and
nonitoring, DPHE felt it necessary to expand and establish its offices
in Thana Beadquarters under one Sub-Assistant Engineer. If that is
done then DPHE Engineers would be in a position to take care more
closely in social intervention programme.

CONCLUSION:

The present state of health of the people of Bangladesh is a challenge
to the Sanitary Engineers. Our ultimate goal is the betterment of
human health which in turn incfesses man-~power and wealth of the nation.

The DFHE engineers are quite different from engineers of other
organizations., We are to deal with dynamic problems of social system
not the static steel frame structures. So, to work in this human medium
responsibly and capably it requires continuing flexibility and adapta-
tion to adopt methods compatible to human behaviour. It needs leader~
ship and alertness for tackling and solving a problem, and for decision
meking., It is different from working out stereotyped projects by
following written documents and directives.

The benefits the DPHE engineers can give to the nation are intangible.
Therefore their existence, in the language of poet 'Grey' is, "Many a
flower is born to blush unseen". But their reward then is to see the
people healthy.

A
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ST . ’ S N E \ C .
Tris network method is colle¢ CFM \Critical Yath Fethod).
Yetwork aralysis iz a set of cencepts for: ”"hedulin@ and contrclling
time and sctivity &nd can be accouplishe? wiin an vnderstanding of ths
followine 10 definiticns:

1, Agfiv;fx ~ Time consum’ng effort or werlt necessary +o proceed fren
one eVOn+' to the next. :

2, Event or LlleStOEc - A pcin\ in time tnat 001n01ues wlth fhe end of
an activity - oz ths start of the next one <« but that does not
copsume time,

detwork - A diagram Jdepicting the activities -=nd events:of & project
so as to show tieir relationSHivs in time, .Fig~l is an exauple,

\N
.

4, JSlack - The tims difference uetween +he time an act1V1ty nust be
comvleted (1atest time) and the ;~Jlleqt tine en activity couwld be
complated,

5. Elggsed Time - Total time required to complete an activity (iﬁéluding
: idle time). ) ,'n ' e , v

P

6. Expected ‘CtIVi y Tlme (t ) -~ The uumbpr of elaﬁsed time urlts that

an activity is expected to reguire.

1

7. Expected event tive (TE)'- The total number cf time units required to

reach an event.

8. -Latest Allovable Completion Time (T.)  n oy o0 o0 by whick an

‘event ‘has to oceur if there is pot to'bc a delay ¢n,completing;the
proaect '

-

9‘; Brent- Slacl (S ) The qmounf or “cceptqb¢e 12l ay available in
reochlng each bvenf o et

tE

0. Critical Path - The series of events in whick tiere is no slack.
Zrrricat ratn . Sx

For a project schedule in- CPi methoﬁ the. iolJow1ng procedure may be followed:
(1) ‘Listing of. events

zfé)“rldentify eiénfé;?" |
(b) List events ) e i

(c) Determine inter-relationship in time
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(2) Computed network diagram.

(a) Draw the network

(b) Estimate activity time (t)

(c) Determine expected event completion time (TE)

(a) Determine the latest allowable completion time (TL)
(e} Determine event slack (SE) and critical path.

(f) Revise the network and recompute as necessary.

(g) Convert TE's and TL'S to Calender dates

Computed Network Diagram -

(a) Identify events and their time inter-relationship and then draw
network.

(1)

(2)
(3)

Events are depicted as circles or squares. The beginning event
appears at the left side of the network and the completion event
at the -right side.

Lines are used to depict the activities that lie between events.

First put the events and activities arbitrary. Ultimately put
them in time scale.

(b) Estimate activity time (t_) in the following mamner.

(1)

It is customary to use 3 time estimates in working out the
probable completion time of each activity. These are optimistic
time (denoted by a), passimistic time (denoted by b), and the
most likely time (donated by m).

The, T = g + 4m + b
e 6



Calculation of te

Fig 1

>(2) Fdr ease of computation ofﬁte's, a éompﬁfdtién table may be set up.

Activity

. -2
i 1-3
1-4

2-5

3-6

etec.

=]
o
N~
[}
v

N~ =N P
i

VOO
NO TN O

(¢) Determine the expected evert completion'time as snown below.

(1) Work forverd throﬁgh the network using simple addition of t !
to determine the elapsed time needed to resach each event an
write each sum above the event a2s, eg., TE = 6.5 for event 2
(Fig 2).

S,
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(2) The sddition is cumulative, since no event can be reached until

all necessary proceeding events and activities have occurred.

(3) Whenever an event depends on more than one path, always select
the path that consumes the maximum time. Example: in case of

ovent 7, T is 18.5 (Fig 2) by following path 1-4-7 which is most

time consuming than the path 1-3-7.

This procedure also identify the project completion time.

Sg=0
TL -28.1
TE w2841

critical path

Cm—

Calculation of Ty, TL’ SE and critical path

Pig 2

(d) Determine the latest allowable completion time (T ).
T. of each event is calculated by subtracting the te of the
following (right-word) activity from the T, of the following
(rightwerd) event. Thus in (Fig 2) the T,” of event 5 is obtained

v
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by subtracting the tg of Activity 5-8 from the T, cf Event 8 (28.1).
The result (T = 24°1) is then vritten above event 5. When ar. event
relates to mors than one suosoquen+ (r;ghtward) activity, subtract
the more time consuming tge Thus Iy, of Event 3 is cbteined by

" subtracting the t of dctivity 3-% (3.3) from tte T, of Bvent 6, not the
te of Activity 3-7 (2.3) from the TL of °vcnt 7. “The TL of Bvent 3

is thus 9.5

(e) Determine event &lzck (SE) and critical path.

(1) Subtract the TE from TL of each svent and put the result SE of

each event: S represcnis the amount ¢f sccertable delay in
reaching that “event without jeopardizipg the preject coupletion

(2) Some events will be found to have an S5.=0. The path that cornnects
.these events having S5,=0 is the critical path, vwhich represents
the line of azctivities in which no 3e1a”< are tolerahle if the
prozet is to.be completed in tiume, In Fig 2, activities 2-6 and
6-8 ar: critical path. :

(f) Revise and modify the network. Review fho SE en*rles and crlulcal peth
for &ny yossible revision, such as®

- Transferring resources of actlvlt;es so as to complrte the
prowect carjler.

- Achleving an earlier complet*on time by engablrg more resourccs
' +c 4the eri+icel path activities (th)s reducing their t

- Alterlng strategy for recomputatlon of the nerwork
(g) Calendar tabulation for project control.

(1) Starting from the event(1l) determine tht: dete for each Ty and
TL in the network.

(2) set up a tagble of activitics in the order of successive dstes

of the TL's.

Sumpary:

In surming up the whole metwork of project w2 find here 8 events. Bvent 1
is the starting point with zeroc time., And evert 8 is the completion event
of the project with time TF’ say 28.1 months. This is also ths latest
allowable time T,. T, has been calculeied through the most time ccnsuming
activitieg of the events which are l-2-6-8.
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In the network, successive events are dependent on one or more events which
are, in Fig 1.

‘events 2, 3, 4
event 5
event 6
event 7
event 8

depend on
depends on
depends on
depends on
depends on

event 1

event 2

events 2, 3
events 3, 4
events 5, 6, 7

To see how events are interdependent let us take a hypothetical case say,

Urban Water Supply Scheme of Gopalganj Town.

The works must bte completed and brought into operation within about 2 years

time, it is said.

iron and need treatment plants.

The ground water explored earlier which contains too much

Starting works (event 1) from 1 August 1973, the activities are arranged as
shown below:

! Activity Date 1 Latest |
Activity Activity Description | Time (t ) { Expected.] date Slack
No. € (TE) Allowed (SE)
| (Ty)
1-2 Survey and preparation of 6.5 months 15 Feb, 1974 15 Feb.1974 0

2-6

3-6

maps. Design of piping
system. Design of treat-
ment plants.’

Mobilization of materials

Design of pump house

and Elev.Tank and calling
tenders. Sinking produc-
tion wells

Preparation of specifica=-
tion & drawing and call-
ing tenders for piping
systemn.

Preparation of specifica-
tion and drawing for
treatment plants and
calling tenders

Mobilization of materials

o w
3.8 "
4.3
6.3
3.3 "

1 Oct.

Nov.

June,

Sept.

Sept.

1973 15 May,1974 7.5 month

1973  June,1974 10,9 "
1974  Aug. 1975 13,3 "
1974 Sept.1974 0

1974 Sept. 1974 O



Cont'd S .
— ~- -~ — e
Aotivity B | setivity "g bote | aere i S1ack
No. Actx\fmy Dezeription .T'J.m:e,‘__ te) ] Frpected I Rllowed (s.)
. : (7.) : E
| ST B
S - i - ~
37  Recruiting and on the 2.3 months Feb, 1975  Sept. 1975 7.1 monthe
“job training of Yater - e » ) '
Works Superintopdent
and pump drivers
‘4=T7-+  Construction of Elev. 14.7 " Feb. 1975i Sept. 1975 T.1 *
o Tank, pump. houses and : T T :
installation of well
pumps, '
5-8  Execution of piping 4,0 " Dec. 1975  Dec. 1975 O
system ' S
'6~8 - Execution of treptment 15.3 Dec, 1975 Dse, 1975 0O
plents R B
. 7-8, . Poweme connectica withs, 2.5 " . Dec.'1975 - - DJec. 4975 O
' _pumps and test '
pueping Cos
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ROLE OF W.H.O.

INTRODUCTION:

The WHO is one of the several specialized technicsl agencies under the
United Nations Organization. .The WHO and Bangladesh concluded a basic
agreement in the .year 1972, Since then, under the dyramic leedership
of Dr. Sam Street, WHO Representative in Bangladesh, various programmes
are being taken up for the general improvement of nealth of the large
population of Banglcdesh, although the major one among them is -
eradication of smallpox. The WEO is elso very much concerned with
family vlanning, strengthening of health services, man-power development,
etc. The promotion of environmental health is of particular conceran in
the context uf the heavy incidences of intestinsl diseases in Bengladesh.
It ic estimated that more than 50% of cases of mortality emong infants
in Bangledesh are due to diarrhoeahldiseases. About 10,000 bahies are
born everyday in Bangladesh and with ‘the present rate ¢of infant mortality
of 140, the situation is something very serious.

POPULATION AND EEALTH STATUSs

Bangladesh is perhaps the most thickly populated country in the world with
an estimated 71.32 million population as in Februasry 1974 of which about :
94% 1live in the rural areas in some 64,000 villages. At the present rate
of growth of population (3.1% per annum), it is likely that the populag=-
tion will be doubled by the year 2000 A.D,

Waterborne diseases prevalenf,mostly.cholera, dysentery, diarrhoeah and

other parasitic diseases are elmost endemic in Bangladesh. Much of the
incidence of these diseases is aﬁ?ributed to insanitary living conditions.

- ENVIRONMENTAL FEALTH: - . . . .7> ° - _ -

Environmental health,covers to say.thé-least thé following:

Water supply, sewage treatuent, Sblld waste disposal, the control of
diseages vectcrs, control of air and water pclluticn, radiaticn protection,
industrial hygiene, etc. etc, Among these, the most important are
protected water supply and safe disposal of excreta. In the South East
Asia Region c¢f the World where probably aimost 60% of the populaticn on
the certh live, the conditicna regarding sanitation both from lack of

water supply and excrete dispesal, arce more or less similer., Vhile in

the industrially developed ccuntries cf the Wes,, both these have been net
to a very large cxtent by the provision of safe- water supply end proper
collecticn and disposal of himan wastes, comparatively little ettention has
been peid in meeting these heglth hazards in this region. Human excrets

is the principsl scurce of pathogenic germs carried bty water, fcod and
flies. The latter constitute the major vehlcle of transmission of diseases
to man., Extensive pollution of the soil by solid and liquid wastes
exposeg entire communities to various faecal borme infections. To these
are supplencnted nalunutrition and the consequences are incapacity to work

" not to speak of illness and eventual death in many cases.
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We often find that priorities are seldoem given to the required level
for itens like water supply and excreta disposal, Communications and
housing including hospital beds, get a larger priority than for the
effective drainage, collection and disposal of covmunity wastes, etc,
on the plea that the latier fields are tco expensive. In fact, by
suitable incremental planning, svch schemes can be teken up and a
permenent eradication cf water~borne diseases achieved through 'the
cocrrection of the envircnment by practical applications of public
health engineering principles which 2re essentially of a preventive
nature. Curative services are alwaye repetitive and in the leong run
preventicn will be most ecorcmic, besiles being a "once ard for all"
sclution tc the problem. In the developed ccuntries of the world,
disecases caused from insanitery and allied conditicns are practically
non-existont with the result the expenditure for curative services
that would othsrwise be Qecesssry, can be diverted for varicus other
health promotiun progranmes in the field of social welfare. The time
hus come when ran cannot live any longer in health-and coufort with
his »wn westes svrrounding hin, While the environment in the developing
ccuntries in relation tc health is nore ccncerned with water supply and
excreta disposal, the develcped countrics ere moere concerned with
industrial pcllution, radiation hezards etec.

WHO ROLE IN THE PROMOTION OF ENVIRCNMENTAL HEALTH: -

WHO is o technical egency and has comperatively limited financiel

‘rescurces and therefcre, its activities are confined tc thé fields.like

placcnent of teclinically competent leng-term staff and short-term
consultants in selected fields as requirsd by menmber countries, supplies
of essential equipments, reference bcoks, laboratory supplies, etc. in
specified fields cf werk. Granting of fellowships to naticnals both for
university education and for gbservation study tcurs to gain practical
knowledge in selected fields ig yet another. Sponsoring nationals for
participation in seminars and werkshops, developing information systens, -
promoting quality contrecl, concucting national sector studies for ' ~
initiating schenes which qualify for international and bilateral assistance
in the country concerned are yct some others. WHO also assists in

strengthening nanpower in the field of environmental health by developing

the faculty cf public health engineering in Universities, Institutes cf

- Technology, Pera-Mediczl Institutions, etc.

CURRENT PROGRALMME IN BANGLADESH:

WHO is currently engaged here to assist the Directorate ¢f Public Health
Enginecring in the inplerentaticn of the UNICEF sided rural water supply
progranne, the promoti~n of envircnmnental health through the construc-
tion of sanitary latrines in rural arcas, schocls, etc., in developing
the sanitery engineering faculty of the University, in initiating studies
on garbage disposal for the citiss of Dacca, Chittagceng and Khulne, to
develop a scheme for the conversion of dry latrines of Dacca city to
flush toilets, etc., Besided, the WHO has been active in initiating and

financing study tours and obserVation’tripe to selected personnel in
"waricus fields of environnemtal hecalth as also in sponsoring candidates

for short ccurses in coomunity water supply and sanitation, in particie
pating in inter-country seninars, etc.
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PROPOSALS:

In the coning yeers in edlition %o those stated sbeve, WHO proposgs tg.
further develop the scope for improving the conditicns of senitation
both in the urban and rural areas., Tc be wmore precisc, in as wuch

as it wmay take several decades befcre proper arrangements of safs
disposal of compunity wastes will becone pessible and in the context
of the growine probleme of conservancy systsn in towns, the WHO ig
rossibly propesing to institute a pilot study on the ways and ncans

of nmeeting these prcblems with scne suitable interim measures.

CONCLUSIONS:

WHO's efforts may not be epectacular, but they are pricarily respcnsible
for initiating sction in nmoving the Govermaent to view the country's
health in the larger precspective, to assign edequate pricrities end
thereby attract international and bilatersl assistance and help the
country to reach better levels of public heslth,
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THE UNITED NATIOHS CHILDREN'S FUND (UNICEF)

WHAT IS UNICEF ?

Assistant Engineers know of the UNICEF Organization. But many will not know
much about its objectives, organization, what it is doin; in Bangledesh and
why it is here.

Origin - UNICEF was organised by the United Nations in 1946 to h2lp .he children
of Burope affected by the Second Vorld War. later UNICEF was continued inde-
finitely to promote programmes which would help children in ths developing
countries. UNICEF have the special responsibility to care for children wherever
care is nreeded. ’

Objectives - UJICEF take special note that the future ol any country is to be
found in the health of its children. If tihe cihiildren grow up without adequate
fooa, clothing, housing, and education the country cannot expect that as adults
they will be herd working, sensible and valugble members of society. Similarly,
if through their childhood they are racked by diseasss, worm infestations, and
vitamin deficiencies, they canunot grow into strong adults. We want to avuid the
loss of manpower caused by disease and maluutrition, but the reason that UNICEF
veceives such support is the feeling of sadness all men and women must leave
when they see an iunocent ctild, too young to understand anything about the
world but airemdy doomed tc a life of hunger, disease, and hopelegsness.

UNICEF is interested in helping countrics take care of their cnildren, their
most valuabie resvurce and the future citizens and leaders of the country. The
first objective is to build up organizations and insteli systems which will
protect the health >f children. But when emergency situations occur UNICEF are
prepared to help in whatever way is necessary.

For example if & flcod occurs and poor people are forced to take refuge in a
relief camp UNICFT are prepared to help instell a tubewell to provide relief
for the victims. But UNICEF would prefer to install a well in th: village area
80 that the people will always obtain the benefit. Most of all UNICEF would
like to help build up the OPHE oryganization so that it can obtain the resources
necessary to finance and install tubewells without any UNICEF assistence what-
ever.

Ares of Work -~ Bargiadesl 1s only one of over 100 developing countries where
UNICEF provide assistance., The type of assistance changes with the condition
of the ccuntry. For =xample in the rich oil producing countrzes the assistance
way be key expeits pald for by the country itself but recruited vy THICEFR,

In moderately wealthy countries loans are given tc support development works,
Jn the case of Bargladesh, wrich has suifered severe nisfortune, <ssistance is
given ac a gift Mut the projects are done in ccoperation with the Governuent
of Bangladesh which then provides for the local cost of the construction work
and for the cost of the extre staff required tec do the work.

Y4
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UNICEF Finance - UNICET is financed by Voluniagry contributions. This means

that Govermments and individuals decide the work UNICEF do is worth supporting
and contripute money to help the work. In 1974 UNICEF received 'he equivalent

of about Tk. 60 crore to help mothers and children in over 100 countries. UNICEF
have been able to attract larger cash donations each year because the donor
countries recognise that UNICEF is doing a gcod jot to help zothers and children
throughout the world. It should be noted that of the total of Tk. 60 crore for
100 countries, Tk. 8 crore has heen speut on the DPLE/UNICEP rural water supply
prograume in. 1974,

I+ can therefore be seen that the hamdpump tubewell programme in Bargladesh

is the largest UWICEF supported water supply prograume in the World. We snould
8lso note that this wmekes for a special responsibility to see that the money is
properly used. If rcsports of misuse of UNICEF materials in Bangladesh were to
reach the ‘donor countriass the total amount of money donated to UNICEF could be
greatly reduced and children all over the world would suffer as UNICEF programmes
would have to be reduced.

WHAT IS UNICEF DOIWG IN BANGLADESH ?
UNICEF have six iamin programmes in Bangladesh,

1. Short term relie{ wvrojects which are being phased out, such as :-

a) Child Feeding ~ the distribution of foods dorated by the United States.
b) Cloth distribution.
. e) Taport or medical supplies
2. The rural water supply and sanitation programme - described later
3. Child health programme - assistance to national health services such as:
a) Providing equipment and transport.

b) Providing drugs, equipnment for medical schoels, a plant to produce
fluid for people affected by cholera.

4. Education -~ Supply of materials for primary school construction, supply of
equipnent for primary and secondary schools and teacher treining schools,

5. Nutrition - Projects fo improve the availability of prot°¢n by cultivation
of higher vielaing breeds of fish. 4

6. Social Welfare - Felpuig uneuplored end destitute people.

411 of these prograumes help +the people of Baagladesh in differeni ways.
But in all cases the assistance given is in accordance with the wishes of
the Bangladesh Government. At present the scope amd direction of UNICEL
projecta ig under review as detailed later.



THE UNICEF/DPIE WATER PROGRAMME

4 most unusual programme

The joint UNICEF/DPHE water programme is a most unusual programme. Bangladesh
citizens who have spent all their life in the Bangladesh are often not aware

how different Bangladesh is from most other parts of the world. Bangladesh is

a land of rivers. Rivers formed the country over thousands of years gradually
buildingz layer on layer of silt and sand on the ted of the Bay of Bengal until
slowly the land rose from the sea. For this reason a well can be sunk 1000

feet in the coastal areas and never hit a stone or rock or anything larger

than a grain of sand. In most other parts of the world; stones, large boulders
and so0lid rock may be found a few iuches or a few feet below the surface.
Because there are only alluvial materials over most of Bangladesh it ig possible
to sink wells by simple cheap drilling methods. Because much of Bangladesh is
flooded every year and water seeps down into the ground, the wells may be pumped
without fear that one day the water will gll be used up. :

And so the rivers and floods which so often cause problems for Baagladesh
also give a sreat opvortunity to supply a large number of people with good
health preserving water at quite a low cost.

The basic prograume of assistance includes :

tem 1. The installation of 1175 deep'wells and 500 shallow wells in the
coastel areas.

Item 2. Provision of apare parts for maintenance of 125,00C existing public
handpunp tubewselis.

Item 3. Installation of 100,000 new tubewells and resinking 60,000 choked
up wells.

On ccmpletion of the current programme in 1975 UNICEF hope to sﬁpport the
following :

Item 4, Installation of 155,000 additional shallow wells between 1975 and 1378.
Item 5. Construction of 5,000 more deep wells between 1975 and 1978.

An impeortant programne

The connection between health and the use of ciean drinking water has been
discussed. Children are the ones most likely to die or get sick from drinking
dirty water. This is true everywhere and in other countries wells are sunk

at great expense through hundreds of feet of solid rock. But here in Bangla-
desh a well can be sunk to a depth of 150 feet (the average depth of wells

in Bangladesh) for Tk. 500, plus the naterials cost which UNICEF can purchase
for less thau Tk. 100Q. For a total of Tk. 1,500, a well of average depth
can be installed. If this is a public well used by 100 people the cost per
person is only Tk. 15. If the well is private (used by 10 people say) the
cost is Tk. 150 per person.

74
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For this reason UNICEF apgreed to supply materials for public handpump tube-
wells. When 325,000 wells have been installed UNICEF will have helped install
one well for every 250 people in Bangladesh. Added to the existing public and
private wells there should be one well for every 125 to 150 people in Bangla-
desh. This would mean that perhaps 1/3 of the people would have easy access

to a well and ‘over half the people can find well water without too nuch effort
if they wish. ~

We cannot say exactly how masay children who would otherwise have died from
cholera or other water borne diseases will not die because of the handpump
tubewell programme. We cannot say how much distress and sickness the programue
will save, and we cannot estimate how much time will be seved by having a-
clean and pleasant source of water near a home. But we are convinced the rural
water supply programme is an excellent programme, unique in Asia and well
worth the money of the Government of Bangladesh, ‘and UNICEF, and efforts of
DPRE staff and UNICEF staff.

How UNICEF take up s new assistance scheme

4t present UNICEF are considering plans, discussing with -the Government, and
extimating expenditure for future involvenent, in the followipg-areas S
Food for food production programmes;
Tank reconstruction and fish cultivation;
Irrigation tUbewells;
Bufal sanitation;
School hostel ac@qmodation;
' Fanily Plamming; e
Health; ' g
Educational reorganiéation;

Many other projects.

Bow and tn what extent UNICEF becoue involved in these works will be decided
in the comlng months by decision of (a) The Governuent and Government Depart-
ments (b) UNICEF Bangladesh (cj UNICEF Executive Board and (d) tne generosity
of foreign aid Aonors. .

The steps in Bangladesh by which a scheue is taken up by UNIvEF is gensrally
ag follows:

A need is -identified, which affects the lives of mothere and children, and
in which UNICEF can help the Government do whatever is necessary. Identifi-
cation of this heed may be either by UNICEF staft in Bangladesh or by a
Bangladesh citizen acting in his private or public capacity.

3/



Discussions and consideration would then follow in whicl: the size, shape and
cost of possible UNICEF assistance, is discussed. At this stage, the UNLCEF
prograume oificer would play the main part in sugsesting how UNICEF nay be
able to help. Thore is no point in puttinz up projects which cannot he seen
to_heip mothers and children fairldy directly. USICEF are interested in
projects which appear to have a good choice of practical success and whose
effects will he continuing. The choice of practical and successful projects
is of vital importance to UNICEF.

Once UNICEF in Bangladesh have decided a project is worthwhile and practical,
it then becomes necessary to obtain the necessary support frou the UNICEP
Executive Board who have control of what projects to finance. A _written
reguest from the Government to support a project is required. 4 detailed
propcsal of what the project entazils is then prepared by UNICEF Daccg for
discussion with the UNICEF Board. After discussion a finsal propossal is vre-
pared. The UNICEF Board sit annually to consider the various projects from
various countries and decide whether to support the project or not. Decision
is based on how practical thz scheme seems, how much importance the Bangla-
desh Govermment attaches to the scheme {the Governnernt financial contribu-
tion to the work is a ueasure of the importance they attach to it) and how
much money is available for expenditure in Bangladesh., Sometimes a project
fits all the requireuicats but UNICEF just do not have enocugh money to finance
the scheme. They may then iszsue a request to foreign governments for support
on that particular project. Such a situation occured with the last 55,000
wells of the current 155,000 well project. The Danish Government agreed to
provide § 3.3 million over four years to wrovide the necessary muterials.

it present we find the cost has doubled and we may have to approach the Danish
Sovernment o ask whether they will pay a further $ 3 milliovn to continue the
project as planned. The Danish Gevernament have representatives in Dacca and
visiting aid representatives and you nay be sure they will inspect sone wells,
read the newspapers and talk with people here to decide whether this work is
worth extra support. It _ig therefore important that the work is done properly
at a reasonable speed aand honestly, if it is to continue with full support
from all donors.

Jnce & scheie is financially approved a Plan of Uperations must be preparad

and signed by the wain parties - UNICEF the Governacat aud in the case of the
water programne che W.H.O., In cmergency situations this procedure may be
waived, aad in fact the Plan of Operations for the first 160,000 well programme
was signed long after the start of the project. However, this will not apply
for the next project of 155,000 wells.

Once a project ies appreved the UNICEF programme officer has some flexibility
within the project. For example if money was approved for jeeps and motor-
cycles he iiay decide to use the money all for jeeps,; all for motorcycles or
not at all as he thinks fit. He .nay alsc decide that boats are nore needed
and without too wuch trouble change the order accordingly.

00.00/17/'
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Practicel Effect : The =ffect of -these conditions is thav all UNTCEFR prograimes
and parts of progremues aust e considered in the light ot their benefit to
mothers and children. It way be difficult to Jeternine whether milk powder or
tubewezlls will in the long run beueflit children most. In an emergency UNICEF
aight g¢ for milk powder. In mor¢ settled tinmes for tubewells. Having gone

for tubewells it is fairly easy to show that motorcycles and vital DPHE stores
construction will help the tubewell prograume. But it becomes difficult ¢
denonstrate that DPHE office building and Assistant Engineers guarters are

more inportant to children than uilk peowder ! Accordingly UNICEF nuswt liait
irvolvenent witin the DPHE to works which will clearly help the progeanme.




UNICEF InVCOLVED: ST T TIT IPTW PRC GRAMIE

Size of the programne - To give sone idea <f the size of the programie the
following figures are guoted :

Length of pipe ordered for 160,000 wells : 20 million ft (2 crore £t.)

Total number of screens ordercd ¢ 325,000
bBags of zerent imported s 230,000
Cost of UNTCEF commitnent 1974-78 : ® 19 nillion (Tk.150 million)

(Zosts have now risen to over $ 25 million)
tn aadition UNICEF recently received 6,600 tons of pig iron to manuiacture
pusps. The abew. quantities zre the neterials required for wells to be built
by June 1975.

Pisn of Operalions

The Plan of Operations is the dccument jointiy signed vy the Government of
Bangladesh, UNICWF and World Health Organizatioa whick details the responsibi-
lity of e=ach. The document is 30 pages long end we have no timc to study it
all in this lecture but sone of the nain points are picked out below:

The Governnent, UNICEF and the World Health JOrganization agree chat <~

i. The ~biects of the project are tc improve the health of the people; to
develop & better handpump; to wake the people more awvare of the impor-
tance of clesan water znd try to obtain their cooperaticn in well construc-
“ion and nmsintenance; and find sone way +c iuprove well maintenance.

2. Tubewelis must be allocated fairly and so *hat all people may have access
tv the wells. Wells nust not be in private compounds. They are not inten-
ded for Goverumncut officers quarters, police stations and similar insti-
tutions. Top priority =oes to populated aryeas where there is no tubewell
at all.

3. UNICEF representatives shaii have the right to requesi re~allocation of
sites not conforming te th¢ agre=d site selection criteria. They shall
have access to site lists and shall te helped to visit sites to check that
the criteria have beern followed.

4., Additional PHE staff shall Ye recruited trained and posted to supervise
the work. Total staff snould inciude 75 Assistant Bagineers, 148 Sub-
issistant Engineers/Overseers, and 1644 Mechznics. Additional staff shall
be enployed as necessary. -

5. Contractors appoiated shall be coupetent tc do the work and reliable.
After each phase of the work the contractors shall be evaluated,

Y4
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Sub-Assistant lngincers shall check all completed wells and Assistant
Engineers shall check at least 10 percent »f such wells.

UNICEF field staff shall inspect PHE Sub-divisional stores and ledgers
nonthly. Superintending Engincers shall be responsibiz for continuing
evaluation of the programme within their respective circles.

UNICEF will supply pipes, sereens, pwips and cement for the wells to be
constructed under the prograume.

UNICEF will import ueintenance spare parts for the period 1 January
1972 to 30 June 1974.

UNICEF shall have the right t¢ request the return of any equipument Yor
supplies furnished by it which are not used for the purpose of thé Plan
of Operations. ' :

The Govermicnt shall pay all local costsg and locel materials, and shall
provide the necessary staff.

The Plan rf Operation may be-nodified by mutual consent of the Guvern-
nent, UNICEF and WHO.



THE IMPORTANCE AND hOuk OF ASSISTANE ENGINEERS

Over the next three years thc equivalent of approxinately US § 40 million
will be spent on the rural wstcr progracne. Tnat is over U.S. $ 500,000 for
each Assistant Fnpinecr. On average each fssistant Engineer will be in charge
of an area in which 3000 wells will be built which will supply between +
miliion and ¥ willion people with clean water. At the same time he will be
responsible for the neintenance of sbout the same nuxmber of old wells supply-
ing sbout ¥ million peoplc with water. It therefore follows that with hard
work and dedication the Assistant BEnginecrs DPHE singly and collectively

over the next fhree years will nave an opportunity raise and naintein the
health of a significant portion of the aation. Just what his responsibilities
are and how they should be exercised will be covered elsevhere in this course.
But in sumnary we hope Assistant Engineers will have the followiug qualities:

(a; They work intelligently and honestly. They see what the objectives of
the progremne are and they will strive to get the work done as well as
possible.

(b) They will act as leaders. By their exanple and diselpline they will
demoastrate the proper approach to wcrk. .

(¢) They will act fearlessly and speak ovt when jt is necessary to speak out.

The cooperation between DPHE and UNICEF staff and Sunnary

UNICEF field personncl have an overiapping duty with DPHE personuel. while
the Lssistant Engineer represents the Government of Bangladesh and has the
duty to wmake sure ihe Governzent gets what it pays for. UNICEY staff repre-
sent the United Nations and the foreign governuents and individuals who have
given money in the confidence that it will be used to help childr:n grow up
healthy.

Bcth DPHE and UNICEZF have the same cobjective te see good wells built to help
the common peocie. Therefore it is right that UNICEY staff and DPHE staff
should cooperate to get good wells. UNICEF steff should not do their work
with the objective of showing up the faults the DPEE. We all realise field
inspection work is not easy in the conditiouns of Rangladesh. Therefore UNICEF
look to the Ascistant Engineer to help then carry out their duty. Notify them
of well sites, and if necessary accompany then on visits. In return UNICEF
will inform the JPHE of faulty wells discovered, and help the implementation
of the programme in whatever way they can.



SUMMARY

UNICEF is an agency of the United Nations with a special responsibility to
help children. UNICEF assist many ikinds of projects in over 100 countries;

UNICEF have spent crorcs of Takaa to help the DPHE 1n Bahgladesh,

The UNICLF/DPHE programme is plunned 0 continue through to 1978 at least.
The programue is a very good one. Millions will beneflt from the pure water '
available from handpump tubewells.

<

UNICEF wish to continue tne programué but have a duty to see that UNICEF
funds are properly spent. The Governuent of Bangledesh hss agreed to meet its
obligations under the Plan of Operations.

Assistant Engineers are essential if the work is to bve carrled out properly
and the people are not to be cheated.

UNICEF staff and DPHE staff wish tc see good wells and should therefore
cooperate to see thet Contractors deo good work,

Lastly, UNICEF z2vre proud to work with the DPHE on this excellent project
_vhich is bringing relief and better health to millions ot people in Bangladeskh.
DPHE staff =ind UNICEF staff are to be- conizFetulated on their good luck to

work on this project at this time.

JFS/PQ
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INTRODUCTION:

Ground water is an important source of water supply throughout the. world
since it constitutes the largest available source of fresh water. The
continued increase of demand for water throughout the world has also sti-
nulated the development of under-ground water supplies. As such knowledge
of occurence znd movement of ground water, better means of extracting
ground-water etc. is essential for effective use and management of the
ground-water resources and with more attention to ground water utilization,
the knowledge of ground water hydrology, once veiled in mystery, has also
expanded rapidly in recent decades.

OCCURENCE OF GROUNDWATER:

Ground-water occurs as part of the hydrologic cycle. The hydrologic cycle

"or the water cycle is the continuous circulation or movement of water. It

is the chain of events that describes the cycle through which water moves
from ocecan to atmosphere to land and back to the ocean. The water from
oceans and lands is evaporated and goes into atmosphere where it condenses
and falls back either on land or sea as rain, sleet, snow etc.- various
forms of precipitation. Precipitation that falis upon land is essentially
the source of fresh water supply. Some cf it then flows over land surface
in the form of surface runoff and ultimately goes into ocean. The inter-
cepted water in natural reservoir, transpired waier and part of surface
run off return to atmosphere by evaporation and evapo-transpiration. The
rest of precipitation infiltrates through the ground under gravity and
veacles the zone of saturation te form ground-water reservoir. The ground
vater later reappears as base ilow into streams, lakes or appear as springs,
eveatually leading back to ocean and completing the cycle.

SUB-SURFACE DISTRIBUTION OF WATER:

Water that infiltrates the soil is the sub-surface water. The sub-surface
ground-water is categorised into zone of aeration and saturation. The
upper strata of soil which is partly filled with water and air is called
the zone of aeration, which is again sub-divided into sub-zones; scil-
water zone, intermediate zone and the capillary zone.

In the zone of saturation all the interstices are filled with water under
hydrostatic pressure and the water occupying the voids (spaces in the
grains of.soil) in the saturated zone is called grcund water. The saturated
zone is bounded at the top by either a limiting surface of saturation or
an impermeable strata and extends down to underlying impermeable strata
such as clay beds or bed rock. In the absence ¢f an overlying impermeable
strata, the upper surface of zone of saturation is the water table.
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GEOLOGIC FORUATIONS AS AQUIFER:

)

A rock formation or atrate which will yield siguificent quantities of water
has been defined zs an aquifer. To quelify as an aquifer, as such, a geo-
logic formetion must contain pore or void spaces filled with water and
these openings uust bve large enough to pcimit movement of water through
thea to wells or spring at a perceptible rate. Thus an aquifer performs

two importent functions : a storege functicn like a reservoir and a conduit
function as a pipeline. .

Agy type of rock, igneous, sedimentary or metemorphic may be an aquifer

if it is sufficiently porous and permeable. Sedimentary rock which consti-
tutes only 5 percent of earths crust contains 95 percent of the ground water
and probably 90 percent of ali developed aquifers consist of unconsolldated
sedinentary rocks malnly gravel and sand.

GEOLOGIC INFORMATION ON BANGLADESH:

The surface of Bangladesh is characterized by the uniformity of a wide
alluvial plain. Except in the south and north eastern portions where small -
hills are located the land is flat throughout. The elevation of land rises
to only 30'ft. over the sea level even at a distance of 100 miles north .
from the sea. The land has been formed by the mighty rivers; the Brahmaputrs
the Ganges & the Meghna. The alluvium extends to different depthe depending
on the physiography of the area, but. generally increases in depth in the
south and extends to several thousands feet in depth.

(a) The first physiographic unit comprises the areas of Rajshahi - Bogra
.and_Rangpur - Dinajpur which is under lain by basement rock at different

depths. This is dated to.have been formed in the Cambrien ‘period (600
nillion ycars) and is wenerally made of volcanic and metamorphic rocks.
In Ranipur area of Rangpur this rock is only at 600 ft. depth whereas
in Bogra (Khanjanpur) the baseinent rock has been located at 3000 ft.
depth. The whole area has later been covered by sediment deposits
during the recceat epochs. :

(b) The second physiographic unit is comprised of the hills of Chittagong,
Chittagong Hill Tracts in the south east and part of the Sylhet dis-
trict in the northeast. Thesc hills are a continuation of the hills
of c¢astern India and are believed to have been formed in the niddle
Miocene period (15 million years). Geologists believe that this whole
area was under sez duriug the Eocene (70 million years) period and
probably *the sea was shallow near the Sylhet area where large deposits
of limestone is found. The Chittasong Hills are highest in Bangladesh,
the highest peak being keokradang (4034') near Burmese border. These
folded ranges run parallel to cach cther in a north-south direction.

Y,
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(c) The third physiographic unit of Bangladesh is comprlsed of three
alluvial terraces in three differcn* parts of the country. These
are the Dacca-iymensingh Modhupur tract, Lalmai Hills near Comille
and the Barind tract of Raishahi—Dlnajpur area. Geologists believe
that the terraces which are higher by 20 to 100 ft. above the alluvial
plain are product of heavy deposition by streams (Brahmaputra and its
tributaries) during the pleistocene (1 million years) period. The total
area being about 5000 square miles with its reddish soil is not flooded
during monsoon due to its higler elevation. :

(d) The fourth and the najor physiographic unit of Bangladesh is the flood
plain. The uniform and expansive flooded plain of Bangladesh is formed
by the annpal deposits of alluviums brought down by the three great
river systems of the region. The" -average elevation of' this"alluviadl -
plain is less than 30 ft. The actual’pangetic delta i®- locatéd ik éﬁe‘
south western part of the country where the delta building process igf
still very active. Most of the areas of Khulna, Barisal Patuakhall and
Noakhall have been\formed by very recent alluvial Qdeposits.

TYPES OF AQUIFER:

An aquifer may be classified as water table or as an artesian type.

A water tablc aguifer also termed as an unconfined aquifer is one ia which
ground watcr possessaes a free surface open to atmospheric pressure. Thus
the upper limit of an unconfined aquifer corresponds tc the water table
and as such the water level in a well drilled in such an aquifer will
reveal the upper surface of the zone of saturation, i.e. the water table.

An artesian aquifcr also known as confined aquifer or pressire aquifer iv
one which is confined under pressure greater than atmospheric by overlying
relatively impermeable strata. The water level in a well penetrating a con-
fined aquifer defines the piezoumetric surface at that point. Unlike water
table aquifers, the water level in a confined aguifer will rise above the
botton of the upprer confining layer or impermeable strata to levels depen-
ding on the peizometric surface at that point. A confined well nay be a
flowing well, sometines referred as spring well, or not,depending on the
hydrostatic pressure in the artesian aquifer. :

An aquiclude is an impernesble stratunm which nay contain large quantities
of water but permitting in~appreciable moverant of water. Clay is an
exanple.

An aquifuge is a foruation which is iupermeable and devoid of water.

cereod/
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POROSITY .ND PERMEABILITY:

Porosity- represents the apount of water an aquifer will hold It is expressed
as percentage of void space to the.total volume of the material. Por031ty

of a material ‘depends on. its shape, size, distribution, . formatlon arrange-
nent and degree of cementation and coupacticn. Porosity ranges, from zero

to wore than fifty percent. Reprcscntatlve porosity of soue sedlmantary
naterlals are. glven belOW" :

8011 - 50-60, ned. to coarse ulxed sand - 35—4OR"f ‘;1f"

Clay - 45-55, fine to medium " = ® - I 3gu3g’ e renie
. -Silt - . 40-50, Grevel . . - | L. 30-40

Gravel and sand, f:.' . 20-35

It is seen that clay has. large water hold1ng capa01ty, but becausp of 1ts

tiny open spaces, water camnot be transmltted readlly and as, such is not an

aquifer.

The amow.t of water whlch can be drained from a medlum is expressed as spe-
cific yield and the amount of water which is retained in the socil against
force of gravity is the specific retention. Thus

. pérosity = sp. yield + sp. retention.

More important in ground water studies however, is the ability of a rock or
soil to transmit water. Thls factor is known as permeability and is related
connection of thesb openings. Some factors gcrtalnLng to _be rocability and
screen placement are given below:

i) Coarser sand. is more pcrmeable then finer send, other factors
rremalnlnp sane. .

ii);bnlforn sand 1s uore pcrmcable than non—unlform sand, othex favtors-'

- -renaining sane.: - -

iii) Prusence of an appr901able percentage of flat paxtlcles (such ) mlca
flakes) results in nuch greatbr lateral permeablllty tnan vertlcal
permeability.

‘Thin lenses or stringers of. clay in a sand section restrict vertical
permeablllty but, have little effect on laterai permoablllty

iv) Both rediun and coarser sands are suitable for strainer placeiient
for gravel shrouded wells and also for natural developuent wells if
the slot size is properly selected and the well is properly developed.

v) Aquifer containiag fine sands.are suitsble for screening for gravel
shrouded wells, however the shrouding naterial should be carefully
chosen and piaced.

ceeesS/
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vi) It is advantageous to place screen in umultiple aquifers if possible
provided that the water quality is good in cach aquifer screened
since the specific capacity is increased.

vii) Care nust be taken not to place screen opposite or closely below a
section that contain silt or very loose fine sand which night flow
into the well.

MOVEMENT OF GROUND WATER:

The ground water is constantly roving over extensive distanccs fron arecs
of recharze to the areas of discharge. However the movement is very slow,
which is governed by the permeability of aquifer and the hydraulic gradient.
A normal range of velocities ranges fron S ft./year to 5 ft/day.

Methods for determining these transmission rates are prinarily based on
the principles of fluid flow through a porous media, as represented by
Darcy's Law. This states that the rate of flow through a porous media is
proportional to head loss and inversely proportional to the length of flow.
This is expressed as;

v = k'%l or v=KkK3 s..00ieen (1)
where, v = Velocity of flow, S = slope of the hydfaulic
gradient, k = a co-efficient having eame units as velocity.

To compute discharge, the equation can be written as,

where p = porosity of the nedis ~nd A = gross cross - sectional
area. By combining p and k.

Q=KAS eeveees. (3)

The term K is known as thc coefficient of permeability, whose value depends
on the characteristics of the porous media. Coefficient of permeability is
usually expressed as the flow in gzllons per day through a one square foot
cross-sectional zres under unit hydraulic gradient at 60 F.

Perneability can be deteruined in loborctory by various types of pernea-
ceters. Field permeability cen be messured by trecer movement or by pumping
tests. Determination of permceability by punping test is most reliable eas

it gives an integrated pcrueability value of & sizable aquifer in undis~
turbed condition. Typical values of coefficient of permeability ranges
between 10000 - 100 for clean sand and nixture of clean sand znd gravel,
and for very fine sand, silts, wiXture of sand, silt, clay the value ranges
between 10 tc 0.001.
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Another tev: which is much used in ground water conputations is the coeffi-
cient of transmissibility, which indicates the =bility of an aquifer to
transitit water through its entire thickness. It is equal to the everage
field coefficient of permeability of the entire aguifer iwltiplied by the
saturated thickness of the aquifer in feet, T=Kn ooe.evn. 4)

where, T = transmissibiiity of the aquifer, and m = saturated thick-
ness of the aquifer. Thus introducinz equatlon (4) 1nto eqn. (2) we

obtain, Q =T x section width x S..........{(5

Storage co-officient:

When water is recharged or discharged from en aquifer a change in the storage
volune of the aquifer occurs. Storage co-efficient is defined =s the volume
of water that an aquifer releases from or takes into storage per unit surfece
erea per unit change in head,

In the confined aquifer, storage co-efficient is the result of conpression
of aquifer by the overburden and a small expansion of contained water, caused
due to reduction of hydrostatic pressure during punping. The volue of storsge
co-efficient for confined aguifers ranges from 0.00001 to 0.001. The storage
co-afficient for an unconfined azquifer corresponds to its specific yield and
the nature ranges from 0.01 to 0.35.

Sorie conmonly used terns:

Drawdown : It is the difference between the static water level and the
punped water level.

Specific capacity : Specific capacity of a well is its yield per unit of
drawdown, usually expressed as gzllons per ninute per foot of drawdown,

Cone of depression : When a2 well is pumped the piezometric surface around

the well is depressed due to loss of head caused by resistence of the scil
during nmoveaent of water resulting in a shape of cone of the water table.

This is calied the cone of depression.

Radius of influence : It is the distance from a pumping well to the limit
of cone of depression, i.e. where drawdown is negligible, is known as the
radius of influence. :

SUB-SURFACE INVESTIGATION OF GROUND WATWR:

In order to obtain factual information on quality of aquifer (locetion,
thickness, conposition, permecability, yield etc.{ and quality of water st
different depths, locations, detailed sub-surface investigation has to

be conducted., Evaluation-of these factors is of imnense inportance for

proper location, construction and developrment of wells and helps in programm-
ing a balanced ground water developaent and manageuent.
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Exploratory Borings are conducted at different places for obtaining data
on sub-surface formations. Sone relevant procedure for such test wells are
given below. & well log is prepared which records the geologic formations
encountered, water quality at different depths etc. after completion of a
test well.

Collection of sand sanples :

i) Soil samples fron the borehole from the beginning cf 10 ft. drilling
till finrl washing should be collected and unless the drilling fluid
is too thick with mud nixture only a noninal washing of samples
should be made, so that fines are not lost during washing,

1i) The wet samples should be dried end kept serially according to

depth in a wooden conpartuent or in a place protected fron rain and
windblow.

- iii) If within a 10 ft. sand section any clay is encountered, it should
be noted in field log, giving the thickness and nature of clay layer.

iv) The dried samples should be filled in bags capable of holding about
one pound of sand sample. The depth, ficld classification and nane
of P.S. written in a piece of paper should be inserted in the hag
and sealed tightly. The depth should also be noted on the outside
of body of the bag.

Classification or soil gsmple in the ficld:

i) Sand and zravels are granular naterial consisting of readily visible
grains. In classifying sand as fine, nediuu, or coarse, judgenent
should ue exercised as far as possible. Fine sand : ,005" to 0.01",
Mediun sand : 0.01" to 0.02", Coarse sand : 0.02" to 0.04",very coarse
sand 0.04" tc 0.08", over 0.08" is the gravel. Soil comparatcr may
be useful in classification.

ii) 5ilt is granular ueterial coasisting of grains barely visible to
naked eye, it is nct plastic when wet and does not form hard clumps
when dry. )

iii) Ciay is conposed of invisible individual particles, it is plastic
vhen wet and forus strong, hard clunps wnén dry.

iv) If any gravel or stone layers are found, their average size shape,
colour, thickness of such layer should be noted.

Collection of water sample and ficld test:

Collection of water sample should be done only when the wat~r haes becone
clear and is deveid of turbidity, cley or sand particles and after suffi-
cient pumping to get representative sazmple from aquifer and ficld tests
should be done on the spot.

eees o8/
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Sieve Analysis:

Sieve analysis of sanples obtained from test or production wells reveals
the characteristics of the water bearing strata. During sieve analysis the
dried aquifer sand is passed through a standard set of sieves by continuous
shaking. The retained sands in eech sievc is weighed and a yraph is plotted
with the cunuletive percentage of sand retained against the opening size of
the particular sieve. After graph is plotted, the grain size distribution
of a particular sand in zraphical forn is obtained which can be used in
designing the screon. 31ze openings and nany other purposes,

The effective size of a sample is defined =s the partlcular size where 20
percent is coarser and 10 percent is finer than this size. The unifornity
coefficient is calculated as the quotient of the 40 percent size divided
by 90 percent sigze (effectlve size) of the sand.

Geophysical nmethods : E;ectrlc logging

Geophysicel methods provide indirect evidence of sub-surface foruations that
indicates whether the formation may possibly be aquifer. Most comnon bore-
hole geophysicel operation is Electric logging. An E~log consists of a record
of apparcnt resistivities of the formations and instantaneous potentials
generated in the bore-hole. These two .properties are related indirectly to
the character of the sub-surface foriations and quality of weter contained

in then. They can be ueasured only in mud-filled uncased bore-holes amd
serves to supplensnt the descriptive logezing of the hole recorded during
drilling.

GROUND WATER IN BiNGL:DESH

Occurence and aguifer guality

The whole of Bancladesh, &s we have already discussed is underlain by

alluvial deposits of varying characteristics. The strata or sand sectivns
containing water occur at varying depths fron 50 ft. to several hundred feet
below. This is soumetines overlain by several semi-inperirous lenses at
different depths. The upper confining layer consisting of clay, silt and
mixture of sand, silt varies in depth from 25 feet to 150 feet. The aquifer
generally consists of medium sand with coarser grained aquifer in the northern
porticns and finer grained aguifers occuring in tae extreme southern areas.
The sand is of fairly uniform quality, uniformity coefficient ncrmally ranging
between 1.5 to 2.5, which is generally encountercd in alluvial scils. The
total volune of water stored in this vast aquifer is enornous.

The aquifer receives good recharge in large arcas with overlying semi-
perneable soils and through slow down ward movenent called "delayed drainage"
in the greas with seui-permeable overlying strata. This is of great importance
because of high annual rainfall-being an average of 90 inches per year -

which contributes largely to aquifer recharge.
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Presence of good aquifer at relatively shallow depths, geaerally high
static water level, rcod recharge cepability, absence of hard rocks en-
countered during boring etc. are prime factors that have contributed to a
good ground water resources which can be exploited for irrigation, drinking
water supplies and other water requireuents.

Ground Water quality:

Ground weter contains various dissolved solids and gases. Most objectionable
constituent that is notsd in Bangladesh is presence of excessive iron in
various arezs. Manganese is sgslso found in sone arecas in high concentration.
Presence of nanganese rake black stains and presence of iron nake brown or
reddish stains. Excessive hardness is found prinarily in western and south
western parts of the country. Salinity in ground water is noticed oaly in

the coastal belt. Other chenical constituents are generally tound within the
acceptable limits. Careful selection of aquifer in respect of depth and loca-
tion should be made so that the objectionable chemicals are within acceptable
range and otherwise treatnent facilities may have to ve provided to redove
these wherever necessary. Ground water is usually found at a fairly uniform
tenperature throughout tihd year.

{

References: 1) Ground water hydrology by D.K. Todd

2) Water supply & pollution control by Clark & Vicasuan
3) Grouid water and wells......Johnson Inc.

4) Bangla Acaderyy sciesnce nagazine.
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RURAL AND URBAN SANITATION

1. Introduction

Sanitation in the wider application of the term should include practically
all aspects of personal and environmental hygiene. This leing too
extensive a field, the attempt in this article will be confined to
sanitation as far as it relates to the problems of "community wastes
disposal".

Bangladesh is possibly the eighth most populous countyy in the world
with an estimated population of some 75 to 80 million as at present.

- Of this, about 94% live in some 64,000 and odd villages and the rest in
about 80 municipal towns. . .

Water-borne diseases particularly dysentery, cholera, diarrhoeah and n
other parasitic asilments are almost endemic in this country. The
incidence of these diseases is undoubtedly related to insanitary living.
conditions.

2. Situation in Bangladesh in relation to other countries in
South East Asia Region

Although the conditions of rural and urban sanitation are generally
unsatisfactory in almost the entire region of the South East Asia, in
the context. of the numerous fields of development calling for heavy
investments and perhaps more pressing priorities, Bangladesh will have
to make special effort in this field if they have to move forward with
other countries. For an urban population of nearly 5 million spread
over some 80 municipal towns including the three major cities of Dacca,
Chittagong and Khulna, there is no system of senitary dlsposél of human
waste except in a very limited area in XX Dacca. Even in this ares,
it is estimated that about 16,000 houses are still ‘uding the traditional
gystem of bucket latrines (conservancy system) which leave very much

to be desired from considerations of health and hygiene. As regards.
rurel areas, where of course, congestion ig felt more among market
centres and in crowded villages, no system of sanitary disposal of
excreta exists anywhere. In respect of waste water from human habita-
tions in as much as piped water supplies in households are still few,
the problem has not reached a crisis yet. It would when a good portion
of population are provided with adequate supply of water. The Table I
gives a fair indication of the population coverage in respect of water
supply and sewage disposal in some of the countries in the region as

of 1970 as reported in WHO Statistics Report.

3. Global Targets

The targets laid down for 1980 and the achievements of these targets
approximate cost for the countries of the region are given in Table II.

t
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Scope and Priorities

The soope.of achieving the targets set under the UN Development Decads,
is esbentially dependent on several factors, mcmely, finance, ,materlals,
and manpower. In a developing young country like Bangladesh with its
extremely difficul® problems of focd, and the inter-related fields of
development in industries, memunications, education, housing,. etc.
end_the global energy crisis, the extent to which improvemsnt of sanita--
tion shoéuld be attempted is a difficult metisr to be decided upoun. The
planners have generally leid down & firm policy in respect of improvement
of rural water supplv and  sanitation, but the urban areas more or less
to wait except of course Pacca and Chittagonn. Ir. the rural®areas,
Bangladesh is doing exceptionally well with the current and propdsed
prograrme of sinKing several thousands of shallew and deep tubewells.
¥he glohal target of 29% coverage of population by 1980 has alreedy been
surpassed. This is of course due to abundant ground water resources

. in Bangladesh; the gsimple expedisncy of sinking wells with practically

no mechanical aids and above all the liberal UNTCER assistance. However,
the use of tudbewell waters thus provided by the people, in gdequate
quantities and for all their bhsusehold purposes,.is still a matter of
concern, Attemnts, of ccurse, are lbeing made to impart be+ter _
education through various media including schools: -The combined
operations of the UNICEF; DPHE and /HO in this regari are bound to

bring better results in course of time, In regard to rural sanltatlon,
an attempt at vopularising tne use of watsr seal sanitery latrines, .

is 1n1t1ated alreadv but the progresg is slow for obvwous reasons.

. Whlle the rnral situation ie fairly gratifying, the p031t1on in respect

. of urkan water supply and sanitation is far from satis factory. In the

first 1nstance, in most of the urban towns, the water supply now
available, is very much below the demand, it is intermittent-and '
irreguler, inadequate in pressure and due td heavy leakage and other
allied reasons of doubtful quality. It was only by prov1d1ng about

6 000 tubewells dlstrlbuted among some 30 municipal towns, the scarcity
of water 1n these areas was met with to- some extent 1n the recent past.

Water—borne dlseases are mostly caused bj faecal contamlnetlon of water

and logically therefors .the safe disposal of ‘human excreta is the most

obvious. solution. This naturally calls for a deliberate effort in
dealing with this problcm both in +Ae urbean and’ Derlpheral urban areas
as also the crowded . rural areas. It would not be wise 1o wait for cvery-
one of the towns to have a pucca piped water supply svstem and all the
houses provided with interral plumbing and thern think’'of sewage disposal.
It was possible in the developed countrics becanse of the industrial
resource potential they *eveloped aven before tackling the ‘1eld of
sanitation.

The writer is firmly of the view that without waiting for construction
of pucca piped water supplies for every town, ths crucial problem of

safe disposal of human excersts in all the towns, and their peripanerial
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areas, the crowded slums, etc. should be tackled as quickly as possible.
This is more so because the conservancy system now obtaining in. these
towns becoming increasingly difficult to manage, they are by no means
satisfactory either in respect of eovering the whole area or rendering
a satisfactory service to the households. Besgides, the scanvengers who
are made to do this hazardous work, are gradually reducing in number
nor are they becoming economicqlly manageable by any municipality. It
is now found that some municipalities have strangely abolished the
conservancy system without at the game time providing alternative means
of collection and digposal of human wastes. This is a matter of public
health importance and in a town where density of population is high, it
becomes obligatory on the part of the municipality to provide suitable
means of djsposal of excreta, the extent to which the hoyse ayner cam
make his oiwp arrangement by septic tank system, ete. is exfremely lifiited.

It is, therefore, be a matter of extreme urgency to assess the extent

of the problem in the various towns, divide them into Qifferent zones

for being tackled independeatly with suitable systems of disposal for

the area concerned. For example, in the residential area of a town,
where houses are well-built and premises. are also availsble, septic

tank system should be enforced; in some areas aqua privies and in some
others community latrines with independent allotment of rooms to families
and in yet other areas, pit latrines with water seal slabs and even
bore-hole latrines where feasible,»een be encouraged. This does not

call for heavy capital and in most cases can be done through a cooperative
system of work as in urban housing. Where in a city a portion is fully
built up and piped water supply also is available, an underground
sewerage scheme with the sewage pumped away into some stabilisation pond
or lagoon may be worthwhile. This can be tsken as the first phase of

a Master Plan for the city.

Current and Proposed Schemes

Ag at pregsent in Bangladesh in the field of disposal of community wastes
for the urban city of Dacca, a major scheme for underground sewerage is
in the process of implementation with IDA credit. There is also a
pre-investment study being carried out to examine the feasibility of
converting some 16,000 dry (bucket) latrines in old Dacca city to hand
flushed toilets to be connected to the existing sewers.

Other than this, there is nothing in the plan. By way of promotion of
sanitary latrines with community participation, works are in progress
more in the form of pilot projects to the extent of local acceptance
to sanitary pit privies. A scheme for introducing this in some 620
villages and 700 and odd schools in the course of the current plan,
has been sanctioned but is pending execution for the completion of the
pilot studies.

oo/
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Because 3¢ .the substantial ass1stance being obtained from various .

international aund bilateral ageacies particulsrly from UNICEF, D4,

etc., financial constraints do not as such axist in respect of foreign

‘exchange, although to meet the local costs. there gppears to bs difficulties

vecause of completing fields and priorities., Constrsaints, however, do

" exist in respect of construction msterials, like, cement, iron, pumps,

raciiinery, ete. which are to be iuported. The quantities locally
maaufactured in respect of some of the items are fer shory of requirements.

Ia reqnect of m: vpower, there i3 no shortage mamerically zlthough in

terus.of expertise in managemen® znd technicsl skill in various fields
training is largely called for,

Engineers' Role

For the young engineers of the department for whom training programmes
are teing crganized by the Jepartment from time to time, the entire
field of promotion of environmental health should be a .challenge.  They
snould take up these programmes with a sense of dedication, willingness
and patriotiem to put in their best effort in meking every scheme a

“success xid. its benefits to maximum utilization by the people.. In other

words, the engineera must see whether the works assigned to them whether
they may be water supply tubewells or latrine constructions, are built

‘properly ard whether the amenities provided are properly used by the

people. Thev should assume the role of general health educators,.train
everyone under them as service-mindad sevaks, educate the public, young

or old as well as the school boys and girls in whom lie the future of

the country. They should let the public feel that the JPHL is essentially
meant for the improvement of »dublic health and is not just a construction
organization. '

Conclusions

" It nay take several decades before the standard of sanitation as obtaining

in the developesd countries of the West, can be reached in Bangladesh or
for that matter in any of the developing countries iu cur region. But

" that should not in any wey be disappointing.

With the enormous wotential of a large populaztion, a fertile soil and
abundant water, Bangladesh eng¢noer° can Jefinitely nelp to bulld this
netion to maturity and fron there into full growtn provided thej Jork
hari, intelligently, sincerely and untiringly.
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TABLE I =

COMPARISON OF SERVICES ~ WATER SUPPLY AND SEWAGE DISPOSAL

Urban Water Supply

Rural Water Supply

Urban Sewage Disposal

Rural Excreta Disposal

' , Population
Population | Percentage | Population connected Population
covered by | coverage with reason~- | Percentage | to sewers Percentage with Percentage
Name of house to total able access | coverage (with‘or coverage to | adequate coverage
country connec- popula- to sdfe ] to total without total arrange-— to total
tions tion water population treatment) population | ments population
Bangladesh 750 16 31,850 43 500 11 100 -
Burma 369 7 4,945 18 263 5 7,200 32
India 46,400 39 91,300 16 - 40,000 34 5,000 1
Indonesia 5,000 23 74500 6 460 2 4,250 4
Nepal 13 2 323 3 40 8 5 -
Srilanka 920 36 1,810 14 364 14 4,000 39
 Thailand 330 10 6,216 17 - - 2,500 8
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II :

GLOBAL TARGETS FOR 1980 AND COSTS ESTIMATED FOR ACHTEVEMENTS

Urban Vate:r Supﬁly Urban Séwageuniéposal Rural Water. Supply . Rural zxcreta Disposal
' ' Popula- | Popula-] = ' Populn-
Aion to . tion A tion to
‘ be 3 Cost of |to be Cost of be Cost of
- : Popu1a~~‘ 1Cost of . |connec- |Incre- lachieve-{served | | -achieve-|covered schieve- '
Name of tion %o belIncrease|achieve- |ted to ase ment of [with Increase|ment of with Increase {ment of
- country - | connected {over ment of public . jcver targets |reascn-{urer targets |safe over tarecets
popula-~ to public 11970 tergats | sewerage (1970 in USH able 197C in US¥ |disposaglfiG70 ~ lin USS
tion in W/S‘syétgn vopula- |in USH system popula~ (mill— access popula- (mill—- of ' popula- A(mill—
thouserds | in 1980 tion (million) in 1980 (tion ion) totsafe tion ion) axcretsz |{tion ion)
; . I DA MU E— N A water,
Bangladesh 4,694 | 3,914 ;35-5 3,129 | 2,629 | 42.1 24,035% - - 24,093 23,993} 48.0
Burma 8893 | 20| 4 3,093 | 2,830 | 45.3 | 6,937 3,92 23.7 | 6,937f - | -
India 1,06,015 {59,616 85904.2 70,677 |50,677 1490.8 . 1,37,46111,12,460| 899.7. |1,37,460]1,32,460| 264.9
Indonesia 26,002, '§15,002 | 300.0 13,334 [12,874 |206.0 32,863 32,863| 131.5 52,863 | 28,613 | 143.1
Kepal oL 527 514 . 5.1 352 J312 5.0 3.355% %,345| 50,2 3,355 3,350} 10.1
Srilanka 2,262 | 1,742 | 20.1 1,508 | 1,144 | 18.3 5,087  2,997| 62,9 3,087 - -
" Thailand 5,333 | 2,497 { 52.4 3,559 ! 5,559 | 56.9 10,4178 77,4171 74.2 10,417| 7,917 95.0
i .
i o
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1.2

SECTION - I : WELL DYDRAULICS

Introduction:

Tubewell is a hydraulic structure and a clear understanding of the
fundamentals of well-hydraulics is an essential prerequisite to proper
design and successful operation of a tubewell. A detailed study on
different aspects of the hydraulics of ground water and wells is beyond
the scope of this paper. Attempts have been made only to familiarize the
readers with the fundamental concepts and further studies are essential
vefore any practical application of these concepts are attempted.,

Darcy's Law and It's Application to Well Hydraulics:

Darcy's Law states that flowrate through porous media is directly proe-
portional to the head loss and inversely proportional to the length of
the flow path.

(hy - hy)
V = P_l-l_-_Z_ te0s s ®sec s (1“1)
where V = velocity
P = ¢go-efficient of permeability

1 = length of flow path in which head loss occurs
(hl-h2)= difference in hydraulic head
The equation (1-1) can be rewritten as :
V = P I ss e @acseco0 ses0s00e (1-2)
where I = hydraulic gradient
or
Q = PM ecev s seescsence (1-3)

where A is the cross sectional ares

Q = Discharge
or

where T = co-efficient of transmissibility

W = width of vertical section

Y,
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1.3 Bguilibrium Well Formulas:

The basic equilibrium equation for an unconflned or water-table aqulfer
~ may be deflnea as

Q= 2 cxy AP X

dx
‘whére ) 2 7('xyi= A cylindricél area at any section
‘PRQX = flow velocity
Intcaratlnn over the limits H, h and R, r as in flgure (l-l)
h Q /\P (H2-h2) [ ‘e ee (1"’ )
loge (R/f)
which can be rewritten in terms of convenient units.
o - REEnd) B e (1)
1055 log (R/r) ;
where Q = well discharge in gpnm
P = permeability in gpd per sq.ft.
H = saturated thickness of the aqulfer,

before pumping, in ft.

h = depth of water in well while pumping,

' in ft.
R = radius of the cone of depréssion, in ft.
r = radius,of the weli, in ft.

For conflned or artesian aquifer discharge through o well (Fig. 1-2)

. ¢an be defined as
Pn (H-h .
528 log R7r ‘e ce (1-6)

thickness of the aquifer, in ft.

Q

it

.where - m
H = static head at the bottown of the aquifer; in ft.

Other notations are same as previous equation.

RN 74
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1.4 Non-Equilibrium Well Formula:

Theis developed non-equilibriun formula in 1935. The derivation of
Theis non-equilibrium formula was a major advancenent in the field of
groundwatcr hydraulics. By the use of these formulas, the drawdown can
be ‘predicted at any time after pumping begins. The transmissibility
end the average permeability can be deternined from the early stages
of pumping test rather having to wait until water level im the obser-
vation wells have virtually stabilized or reached equilibrius.

In the simplest form, Theis non~equilidbrium formula is :

s = 4868 w(w ... cer (1-7)
where
s = drawdown, in ft. at any point in the vicinity of a

well discharging at a constant rate

Q
T

Pumping rate, in gpnm

I

Co-efficient of transnissibility in gpd per ft.

W(u): The well function of 'u' and is short for the
o exponential integral written as
J,

- ~1
.87 r2S/T'%' du = W(w = - 0.5772 - Log e™ u
2 3 e
SR S - (1-8)
2x2! T 3%
In this expression
L - Lerx’s (1-9)
= Ty

distance in ft. from ceutre of the pumped well to
point where drawdown is measured.

where r

Co-efficient of storawve (dimensionless)

S =
T = Co-efficient of trausmissibility, in gpd per ft.
t = Tine since pumping started, in days.

cevedd/
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A direct calculation from'equAtion (1-7) and,(l—9) is not possible. The
cquations can be solved by comparing a log-log plot of 'u} vs Wgu) ¥nown
as a "type curve", with a log-log plot of observed data T /t7 8¢

In plotting the type curve, w(u) is the ordinate and 'u' is the abcissa.’
The two curves are superimposed and moved about until some of their
segments coincide. In doing this, the axes must be maintained parallel.
A coincident point is then selected on the matched curves and both plots
are narked. The type curve then yields values of 'u' and W(u) for the
selected point. Corresponding values of ‘s and r“/t are determined fronm
the plot of the observed data. Inserting these values in equations (1—7)
and 1—9) and rearranging, valucs for transmissibility T and storage
coefficient S may be found. '

Modified Well Fornula:

Jacob found out that 'r' is small and t is large, values of u are generally
small. When 'u' is less than 0.05, the Theis equation can be modified as

8 =
T 725

where the synbols fepresent the quantities as in previous equations.

e (1-10)

Applying the nodifications as suggested by Jacob, the time-drawdown

graph is plotted on semi-logarithmic paper. Time, 't' is plotted hori-
zontally on a logarithmic scale; drawdown s is plotted on the arithmetic
scale. The straightline drawn through thé plotted points fits all of then,
except for the measurements made during the first 10 minutes, value of

'u' is larger than 0,05, so modified formula is not applicable within
that region of the test.

The co-efficient of transmissibility is calculated fron the pumping rate
and from the slope of the time - drawdown graphs by using the following
relationship developed from formula (1-10 :

T o= 2%%78_ cee (1-11)

where T = coefficient of transmissibility in gpd per ft.

D
I

puniping rate in gpnm

>

slope of the time - drawdown curve expressed
ag the change in drawdown between any two values
of time on the log scale whose ratio is 10.

ceees5/
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The coefficient of storage is also readily calculated from the tiue -
drawdown graph by using th.: zero-drawdown intercept of the straightline

as one of the terus of the equation. The following furnula derived from
formula (1-10)

S = 0.3 Tt
- :?—’_— s e e e (1"'12)
where
S = storage coefficient
T = coefficient of transmissiblity
t = intercept of the straightline at zero drawdown, in deys
r = distance, in ft, fron punped well to observation well

where-drawdown .icasurenents were nade,

Punping Tests

To deterrnine the characteristics of the aquifcr and the perfbfmance of
the tubewell; it is necessary to conduct pumping tests..By pumplng test,

the following aspects can be deternined:
i) Transm1331b11;ty‘and storage co-efficient of the aquifer.
ii) Specific capaciiy of the well. . ‘
iii) Safe yield from the well.
iv) Long term:puhping effect on the uquifer.
v) “robable interference 6n other existing or proposed wells at

different distances. s

vi) The degree of well 1evelopmént,
Punping tests can be done in any of the foi.:ving two ways: .

i) Constant Rate Pur: _ag Test: o
In this the tubewell is pumped ut a constant ratc of discharge
for a long tine ranging :r.un 12 -hours to 14 days or even more.
Juring the puﬁpiﬂb water level, in the punping well as well as
in observation we¢ils are neasured at defiuite intervals.
The observed data zre analyscd by using Theis non—equlllbrlum

fori .1a and the rnodified formula and the valucs T.S and other
characteristics of the aquifer can be aetercined.

N Y4
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ii)Multiple Step Drawdown Test:

This is a short term test and the well is pumped at different

rates of discharge. Initially, the well is pumped at a rate of

about T75% of the design pumping rate for a period of 90 to 120
pinutes, then the discharge rate is suddenly increased to 100

of the design punping rate and then the well is punped again for
another 90 to 120 ninutes. The discharge rate is again increased

to 125k of the design rate and punping is continued for another

90 ‘to 120 minutes. During this entire period water level is measured
at definite intervals.

.. The multiple .step-draw down. test.is usually conducted  to- determine - - -
“-how.efficiently the well has been developed. The following relation-
‘ship is used. ’

TBQ 4 002 eernnienaes (1-13)

8 =
or & = B+CQ N N N AR ) (1-14)
) .
where 8 = drawdown
B = formation loss constant

C = well loss constant

The constants B & C for a particular well signify the hydraulic
perfornance of the well.

"For value of C less than 5 = well developed efficiently

]

C betvween 5 & 19 nild deterioration as some screen slots

are plugged,
C more than 10 = = severe clOgging

To determine B & C from a multiple step drawdown test, values of s
" for each step is deterimined by plotting time drawdown curve on a seni
lo~ paper. s/Q values can then the calculatéd. s/Q values are then
plotted against Q Wwalues. There should be a straight line passiwg
through these points. Then '

C

B = intercept at X-Axis

slope of the straight line

since the equation (1-14) represents that of a straight line.

R 7/
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Besides determining the extent of development, the efficiency of the
well and the approximate values of trensmissibility can also be deteriiined
from the data of a step drawdown list.

Studies in respect of conducting pumping tests for municipal wells were
carried out by Camp, Dresser & McKee consultants to the Directorate of
Public Health Engineering. Step by step instructions for pumping tests
including specifications for test and observation wells were prepared
by them. These appear in the "DPHE Engineers Note Book".

. .8/
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., SECTION 2 : DESIGN OF TUBEWELL

2.1 General
Design of a tubewell involves thé:fdllowing:

" i) Selection of the diameter of the well
ii) Selection of léngth of strainer
iii) Selection of slot size of strainer
- iv) Selection of materials of pipe; and strainers

v) Selection of dismeter of strainer

In cése of handpump tubewells, individual design of each tubewell is
not practicable and since the yield of tubewells are very small (4-8 gpm)
a general design is followed for all the wells in a general ares.

However, for nuniecipal wells where much larger yields are anticipated,
each well should be designed properly on the basis of the expectud yield
and the aquifer conditions. '

2.2. Well Dianeter

Cost of the well depends to a great extent on the dianeter of the well
casing (pump housing and the blind pipe) and tic well screens. Special
attention nust be given to the sc¢lection of these conponents. The upper
well casing or the pump housing should be large enough to accomodate
the punp. Usually the casing size is two nominal size larger than the
punp bowl size.

The following table will -ive the recormended casing sizes for different
well yield or pumping rate. To prepare the table, the bowl size of the
nost efficient vertical turbine pump that would give the design quantity
of water was first determines. The optimum casing sige was then selected
as being two nominal size larger than the best bowl size.

{ Nominal size of { Optinun size of { Smallest size"

Anticipated Well] Punp bowls in { Well Casing in of well casing
Yield in gpn.  { inches ") inches in _inches
less than 100 4 6 ID 5 ID
100 to 175 5 8 ID 6 ID
150 - 400 6 10 ID - 8 ID
350 - 650 8 12 ID 10 ID
600 - 900 10 14 OD 12 ID
850 - 1300 12 16 OD 14 OD
1200- 1800 14 20 OD 16 OD
1600~ 3000 16 24 OD 20 OD

veees9/
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The diameter of the lower well casing or the blind pipe should be such
that friction losses are low. In our country, it is customery to use
sane sizes for screen as well as lower well casing.

Length of Strainer

The moet suitable length for the strainer is determined on the basis
of the thickness of the aquifer, available drawdown and stratification
of the aquifer.

In a confined aquifer, about 70 to 80 percent of the thickness of the
water bearing sand should be screened - assuming that the pumping water
level will not go below the top of the aquifer.

In an wnconfined aquifer, the bottom one-third of the aquifer should
sercened. In sowe cases, however, bottom one-half of the aquifer nay
also be screened to get higher yield.

Slot Size of Strainer

Slot size o. strainers are sel.cted on the basis of size of the surround.
ing san .. A sand analysis curve is plotted for the sample to be screercd
and then 40 percent size of sand is selected as the size of slot of =n
strainers. Thus slot opening is selected in such a way as to pass 60
percent of the sand through the strainer during developr - 1t. Sonetines

to be on safe side and to avoid punping of sand, 50 perceut or higher
size i used instead of 40 percent.

Diancti:r of the Strainer

Strainer diameter is selecte.. in such a ..y as to provide enough open area
in the strainer so that the entrance velocity throush the strainer does
nc-. exceed ‘the allowable linit. Screen length depends on the thickness

of the as *fer and the slot openings depend on the size on the sand. So,
strainer {iametrr is the only factor that can be varied, Usually, the
strainer diameter is selected in such way so that the entrance velocity
does not exceed 0.1 ft/sec. However; this figure is considered to be

too conservuative by sooc wround water engineers.

G. .vel Shrouded Wells

In some wells, the natural fornation around the screen are renoved by
drilling a large diameter hole and this space is refille¢ . with gravel,
These wells are called gravel packed or gravel shrouded wclls. In 2
naturally d veloped wells, 60f% of the fom.ation are pumped out through
the strainers and thus creating more pertieable formation around the
strainer. In a gravel shrouded wells a more permeable formation is
created artificlally by placing gravels around the strainer.

ev.. 10/
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Gravel packed wells are constructed whe‘e forJatlon conolat of fine
uniform sand with low permeability or the foruations are extremely
laminated.

In u gravel shrouded wells, thickness of the gravel shroudiiy should
vary between 4 to -8 inches. Thus, for a 8-inch well, onupter of the..
nole should be arounda 20".

The size of the gravel t0 be used in a gravel shrouded well depends
on the size of the matural forstion around the -well. The follow1ng
procedure ray be used in selecting the size of the gravel.

i) Siéve ‘analysis curves for all strata comprising the aquifer are
prepared end that the finest sand -stratun-is considered for deter-
r:ining the size of the gravel.

ii) 70% size of this.sand is pultiplied by a factor of 4 tc 6 and thot
will be T0% size of the gravel to be used. This will also serve as
an initial pOIQt for a proposcd curve for the grading of gravel.

iii)To deteruine *he grading of the grzvel a curve is drawn through the -
initisl point in such a way so that unifornity co-efficient is
2.5 or less. ' ' ‘ '

iv) Specifications for the gravel are then prepared on the basis of
this curve using 4 or 5 sieve sizes. The percentage to rctained by
eaoh sieve nay vary within the range of + 8 percent from the values:
shown in the curve, o

207 mw.m

This prooedure of well design as deseribed above has very little bearing
in case of hand pusp tubewells except for the fundanental conoepts.vlt

is impraetipal to have individual dosign for different conponents of

the tubewell in case of handpunp tubewells, On the. other hand standard
sizeg of strriners, slot openings, blank pipes are used ovdr an extengdve
area for obvious reasons.

MAZPQ
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Figure 1-1. Diagram of water-table well showing the significance of
the various terms used in the equilibrium formula,
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LARQERAIURY PRACTLCTS TN WATKE QUALITY CONTROL

INTRODUCTICH:

Water in the chemical composition, H,0 is pure. Distilled or clean
rain water is in this form. 411 othi3r waters either ground waters
or surface wsters are contaminated with one or more contaminants

and may technically be culied “polluted" or impure uater. Inpuritiee
in water can be divided into 3 grovps; physizal, chemical and
biologirsal,

Pavsicgl impurities are radioactive fall-outs.
Chegical impurities are all rinzrals. .

Biologicgl impurities both macra and micrc are contaminants
of all crganic wastes and micro-biologicsz} -rganisms.

Impure water and unsafe water are not the sae thing., The impurities or
extent of impuritics in water setermine the extent to which sueh waters
are haruwful to men =zrd animels; trese waters are called unsafe water

for drinking purposes, Hxamples: water coutalning pathogenic bacteria
(disease causing bacterla) are unsaje. <«oter containing radioactive
fallouts are unsafe. Waters contuining concentrations c¢f certain
minerzls or biological waste though not always uwngafe could be offensive
to the senres of sight, smell ond taste,

It is not possible to determine the extent of impuritians ia waher oy

visual observation or oral tests. It is only laboratory practices siet
can determine water quality and stendardize them for different uses,

WATER PCLLUTICK COFTRCL:

This is a broadbase control of both surface and ground water, nstionally
or sometimes internationslly agsinst pollution. Rivers and lakes are
the patural result of the run-off of surface waters. As the waters fiow
over the ground surface, they pick up organic and inorganic materials
which stimulate biological growth., Stresm pollution is aggravated more
by urbanization ant incustrialisation.

Bangledesh has constituted a Water Pollution Contrcl Board under the
Water Pollution Control Urdirance 1970 defining "Water Pollution" which
reads as follows: '"Pollution means svch contamination, or other
alteration o7 the physical, chemical or biological properties of any
waters, including change in temperature, taste, colour, turbidity or
odor of the waters or such discherge of any liquid, gaseous, solid,
radicactive, or other substances into any waters as will or likely

to create a nuisance or render such water harmful, detrim=atal or
injurious to public health, safety cr welfare or to domestic,
comaercial, industrial, & ricultural, recreational, or other legitimate
beneficial uses, or tc livestock, wild animals, birds, fish or other
aguatic life,"
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One of the functions o the Board is to standardise water quality of
different waier Joourses for teneficial uses. Thz laboratory tests for
thesc are +he "d&fermination of 3.0.D. and C.0.i. =nd sometimes. Bio-assay.

2.1 B.0.D. (Biochemical Oxygen Teiond) ) N

One of tle most important tests for the determination of the
-pelluticp. strengih of organic wastes, is the S-day .BOD test,
ESéantially, it is the neasurewent of the oxygen utilized by micro-
organisms over a period of 5 days at a constant temperature of 20%%.
Thisc is done artificelly by ccllecting a fixed amount of the sample
of rolluted water in a container and .aerating it under ideal
conditicns, BOUD test is also done for domestic sewage trrzatment
plants. ‘ ' ' o

2.2 €.0.D. (Chemicai Oxygen Demagﬁl

C.C.D. is based on the fact trat all crganic compounds, with a few
exceptions, can be oxidized by hhe action of any strong oxidizing
agent. This is in effect an oxidation and reduction process,

C..Ds of a waste water is determined in the laboratory by filtra-
tion with Potassium Di-chromate solution end an indicator named
Ferroud by colour change.

Heavy metals like Cyanide, Arsenic, Chromium, Cadmium etc. are also
identified in the lsboratory tests for water pollution control.

2.3 Bic-Agssay Test

This is a sophisticatcd test which determines tle der~ree of water
pollution from industrial toxic chewicals and from pesticides and
insecticide.

VATER QUALITY CRITERIA:

Ditferent countries have establighed water quality criteria of their
own for comercial, drinking, irrigation industrisl and other uses;
but all of them are more or less similar.



4.

DRINKINC WATER QUALITY:

The drirkins water quality =s st.ndardized by WHO during 1963 is

universally accepted.

———" 4 A a8 S ———_— s ttm b 4w

Substarnce

e — kL we s Mmoo m . eme . Samee . cmsal

Total sclids
Colour

Turbidity

Taste

Odor

Iron (Fe)
Manganese (1m)
Copper (Cu)
Zinc (2n)

Calcium (Ca1)
Mangnesive (Mg)
svifate  (80)
Chloride (C1)

PE ranpe

Kagnesium + sodiwa
Sulfete

Phenolic substances
(as phenol)

They are:

§ Vax.Acceptable
X __Concentration

Max.,Allowsble
Concentration

500 me/1
¥
5 units
¥
5 units

Unchjectionaiile

Unobjectionable
0.3 mg/l
0.1 mg/l
1.0 mgll
5.0 mg/l
75 mg/l

50 g/l
200 mg/l

200 mg/1
700 - 805
500 mg/1

5,001 mg/1

Carbecr chleorafp extract

(CC¥: organiec polluter”

£) 0.2 wg/1

Alkyl Benzyl Cuifonates

(4B5: Surfaetants)

0.5 ng/1

*  Plaijuun ~cobalt scale

#¥*  Turbidi*ty units
*#*%  Concontrations grester than 0.2 ag/l

/1

1500 wg/l
*
50 units

25 units

1.0 mg/l
0.5 mg/l
1.5 mg/l

15 ng/1
200 mg/l
150 mg/l
400 ng/l
600 mg/1

Less than 6.5 or
greater thau G.2

1000 mg/l
9,002 mz/1
1,5 mg/l #33

1.C mg/l

indicate the necessity

for further analysis to deterrmine the causative agent,
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NATURE. AND SIGHIPICANCE OF WATIR ANALYSIS:

To determine propertiess of wator (trested or untreated, surface or
grovndwater) it needs a laboratory fur proper analysis. More .thap

40 or 50 properties are svbject to determination, but here, a few of
the propertics which have great wignificance to drinking water supply
have slone been discussed, Results of water analysis are reported in
terns of some units of messurements, Cowmmeon unit of dissolved minerals
is in parts per millien (ppm) by weight. One ppm means one part, by
veight of the dissolved mineral suvbstance contained in one million parts,
by weight, of *the solution.

Many laboratories, report analysis in units of milligram per liter
(mg per 1). This is the same as Ppe, as assuued one liter of water:
weighs cne kilogra: (whicl: is one million milligrams).

The dissolved minerals remain in the water in the form of ions.

So, concentration means concentration of ions of individual nineral.

So, chloride content in weter means chloride ions——— not scdiun
chloride {cowmon salt). It wmay be fron sodium chloride, potassum chloride
or magnesiwn chlorids.

5.1 pH

A water molecule, H, O, has a slight tendency to break down into ions
in the same way a2s Some dissolved minerals are ionized. When the
water molecule ionizes, it divides into a positive hydrogen ion (" )
and s negative ion (0B )called the hydroxyl ion. Ion concentraticn

© of water is expressed by its pH velue. The range of pH is {rom
1 to 14. A pH value of 7 indicates a neutral water, neither scidic
nor alkaline. A pH less than 7 indicates an acidic condition and a
pd g;eater than 7 corresponds to an alkaline cogditicn. Cowcentration
of B ion indicates acidity an concentwzotion OF  ion indicates
alkalinity,

pH 7 is the condition of distilled water, If the pH is changed from
7 to A, the number of H icn concentration hag increased 10 tines.,
If pBE is changed frci: 7 to 8, the muuber of H ion concentration is
decressed to === than it was ir the distilled water: on the other

hand OH  ion has incrcased 10 times.
Acidic water is ccirosive to metal and harmful for consumption.,

Tre pE value of nost greoundwater is contrclled by tic dissolved
cerbon--dioxice gas and dissolved carbonate and bicarbenate, in the
mineral salts. Tie corben dioxide bicarbpnate system becopes unstable
when the water is puuped from a well dve to release of pressure. So,

a sample of water takern from & well is not a true sample representa~
tion of the aquifer water unless it is brcught tc the laboratory in

8 tightly sealed b ttle. This situation makes field determination

of pH somewhat mor. desirable than laboratory tests.
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%.2 Specific Bleciriczl Conductance

197]

The electricsl counductance is the gbiiity of = substance to conduct
an electrin zurrent. Ii is just opposite to the clectrical
resistance.

Chemically pure water (3istilicd water) is a puor conductor of
electricity, But, a smgll snount of dissolved mineral renders the
water a gcod conductor. This is due tc the ionization of uinerals
into positive and negative charges, The specific ccnductance
varies directly, therefore, with the dissolved minerals in the
water,

The unit of measurcment cf conductance is the inverse c<f chns,
which is the unit for expressing resistance, and is written as
] 1

nhos',

The specific conductance nultiplied by a factor between 0,55 to

0.75 will give a good estimate of dissolved sclids (in ppm), This is
the quickest method for determining dissclved solids of a watsr and
particularly of tubewell water at gite,

Water containing dissclved sclids below 500 ppm is quite suitable
for domestic use and for many industrial uses. Water with more
than 1000 ppm of dissolved solids may, give disagreecable taste,

High concentration of dissclved minerals is potentially cerrosive to
steel and iron.

5.3 lren SFeZ

Practically 211 netural weters contain sorme iron, Ccncentrations
of 1 to 5 ppr. in groundwater are common,

Concentration ¢f ircn in 8 water sample is uneasured cclouricetriczily
by adding a chemical naried phenanthroline or tripyridine to the
sample of water Yor an average red ccomplex.

Iron inu water stains plumbing fixtures and cloths, incrustates well
screen and plugs pipes. Rural peoplc ¢f Bangladesh are unfortunalely
nade to drink harnd trbewell water containing iron usto even 5 cr

6 pro without complaint. hien there is no other scurce ¢f a better
water, what eise they can do., At least this is sefe water.

Two kinds ¢f iron ions occur ccnionly — ferrous (Fe ++) icns have
charges equal to 2 electrons and ferric (F +++) ions have chargcs

3 electrons. Iron in tie ferrcus stzte is unsteble and is oxidized
into ferric iron in wresence of eir and crimes cut of soluticn.  The
crerical conpounds f.ormed by acration are ircn hydroxide and iren
cxide., ‘when the irom content of the water is sxcessive aeration
and filtratior zrc done to¢ veduce the content to the desired level,

During sampling water from a well, the bottle should be sealed
airtight to avoid aeration. It is best for that reason tc test
iron in the field,
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Chloride ﬂC;}

Chloride content ir sea water is about 19,000 ppm. Water conteining
rore than 350 ppm is objectionable for most irrigation or industrial
usce. Waturs containing as much as 500 ppm of chloride frequently
have -a disagreceable iest. It depends on the tolzrance limit of $he
users to drinl water containing chlorides up to 600 ppu or more,

Chloride content in water cen be tested in the 1aborp£ory a8 well
as in the field by treating a gsanple with silver nitrate scluticn

‘and potassium chromate.

Mapgancge (Mn)

%anganese resembles iron in its chewmicel behaviour and in its
occurrence in natural water. It occurs as scluble manganese
bicarbonate which changes toimsoluble manganese hydroxide when it
reacts with oxygen of the air. In higher concentration it stains
the laundry and plumbing fixtures. The stains caused by manganese
are more annoying than due tc iron stains,

Theye are different procedures for determination of manganese in
the water depending on its scurce and cother minerals present.
Basitally it invclves coxidation of manganese to permanganate and

neasvre the color concentration photometrically.

Filuoride

Idcntification of fluoride is very important in drinking water
supply. Though optimum concentraticn in drinking water is set at

1 ppu; the requirement varies for different age groups asnd different
air temperature of different countries, If the water contains too
much fluoride there is chance of cccurrence dental defect known as
"mottled enamel", particularly aumong children during the period when
their permanent teeth are yet to be found., The optimum concentration
for children ot that age group is between 0.9 to 1.0 ppm. If the
concentration is low therc ig¢ chance of "dentsl carics"™ for adulis,
For sdults, concentration of flucride way be between 1 to 4 ppn,

For warmer climate like ours, the limit cf fluoride content should
ba between 0.8 to 1.4 ppu., ’

Water is conditioned in many Water supply systeus of developed
countries,

Fluoride content in water is determined by color photometry.

J eat o o _

Jar test is a part and parcel of any surface water treatment plent
to determine the optimum dosages of coamgulants for flocculation

of suspended materials in the water. In Bangladesh where stream
water is treated {n the water works, a marked different dosages of
coagulantis are required betwoen mcnsoon and dry scason. 80, without
Jar test use of coagulant for coagulation end flocculation of
surface water would be eithey uneconomic or ineffective, Moreover,
t6o much use of alum as coagulant, the water may turn acidic to an
objectionable limit,
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6. LACTERIO! OGICAL TRSES:

Bacteriological test through a rovtine test one is comwon with all water
works. This is done in the laboratory to ascertain the presence of
pathogenic bacteria in the drinking water. The habits of most pathogenic
bacteria is the human intestires. There is another group of non-pathogenic
bacteria called coliform bacteris which inhabit in billions in humgn
intestinal tracts. Patbogenic bacteria cammot be detected by any ordinary
test, But coliform bacteria can be detected by general laboratory test,
Hence presernce of coliform bacteria in a water sample is an indicstor of
fecal pollution of water which in turn indicstes probable presence of
pathogenrnic bacteria,

Trere are two procedvres for bacteriological tests:

(i) Multiple tube fermentation test - (a) presumptive, and
(b) confirmed.

(ii) Mecbrane filter technique
In water works practices, bécteriological test is a routine affair.
Water samples from different points, - from intake upto the consumers'

ends should be tested in the laboratory, daily. The basis for number of
samples to be tested daily may be stated as shown below:

Municipal Water Supplies Recommended Anslysis Schedule

o Mmoo Main Y g uc Tt O LTI (aterna)
No. § [Estimated | per month
1, Dacca Dacca 14,00,000 150 5 Daily
2, Chittagong  Chittagong 8,20,000 82 3 "
3. Narayanganj Dacca 2,84,000 28 1"
4. Khulna Khulns 4,02,000 40 2. "
5, Barisal Barisali 97,090 20 1"
6. Saidpur Rangpur 79,000 16 Alternate
days.
7. Rajshahi Rajshahi 94,000 20 1 Deily
8. Comilla Comilla 77,000 16 Alternate
days.
9. liymensingh Mymensingh 76,000 16 K
16, Serajganj Pabnsg 63,200 15 "
11. Jessore Jessore 66,000 4 "
12, DBrahmanbaria Comilla 60,000 12 "
12, Pabna Pabna 58,000 12 "
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T B §{ Population }No. of Samples)

Sl. § Name of Main § District 1572 Irequired per g Frequenc
No, Town BEstimated § ‘month | (Interval
Y4, Rangpur Rangpur 64,000 13 Altérnate
days.
15. Jamalpur Mymensingh 61,000 12 oo
16. Sylhet Sylhet 52,000 11 " i
17. Dinajpur Linajipur 50,000 19 Every fourth
18, “hsndpur Comilla 46,000 10 "
19. Bogrs Bogra 68,000 14 Alternate
] -days
20, Faridpur Faridpur 38,000 8 Bvery fourth
day
21, Kushtia Kushtia 35,000 7 "
22. Kishorganj Mymensingh 33,000 7 "
23, Tangail Tangail 34,000 7 "
24. Rajbari Paridpur 22,000 5 "
25. Natore Rajshahi 19,000 5 Once a week
26, Patuakhalj Patuakhali 17,000 4 "
27. Habiganj Sylhet 17,000 4 "
28. Munshiganj Dacca " 13,000 3 "
29, Cox's Bazar Chittagong 10, 000 2 "
41,57,000 561
DISINFECTICN:

Drinking water should be absolutely free from pathogenic bacteria.

During storag:

and carry pathogenic bacteria,

water is disinfected upto the consumers' ends.

aud transmission thkrough pipe lines water may acquire
Therefore 1t should be ensured that the
Diginfectioyp of water means

killing ali the potentially dangerous orgenisms that mzy be present.

The most effective disinfecting agent for drinking water ig the chlorine

in zaseous or liquid form.

Cther chemicals that may be uvs¢d for

disinfection are ozone, iodine and potassium permanganate.

~

Chlorine demand, residual chlorine, combined available chlorine and
breakpoint chlorine; these are the four very important points to be
considered while dealing with chlorine for disinfecting drinking water.
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Chlorine in pure water forms hypochlorous acid and hypochloric acid.
It is the hypochlorous acid that ceuses disinfection.

If the water contzins organic matter and dissolved minerals like iron,
manganese, hyorogen sulphide and emnonig, the ohlorine and hypochlorous
acid react with some of these and form soluble and insoludble compounds.

Thus sammonia fcrms chleramines which though has disinfecting properties,
but effectiveness of the availeule chlorine is reduced considerabl¥ and so,
dosage of chlorine is required %c¢ be increased considerably.

The chlorine trnt ras veached other dissolved minerals has alego lost its
disinfecting power, Thris ~mount of chlorine tkus lost is called

ghlorine demend of the water. Totel doszge of chlorine must be sufficient
to satiefy this chlorine demand, with enough excess quantity left over
for disinfection.

egidual chlorine is the amount of chlorine left behind after the chlorine
dernnd having heen met.

Residual chlorine thnat is available for disinfection in the form of
chloramine g 2alled combincd availoble éhlgrine. As the dosage of
chlorine is increased the residual chlorine increesses up to a2 certain
level =nd then decreases during cxidization of all the smmonia. This
point is cnlled break point,

With the addition of more chlorine nnd when no more chloranine is formed,
the chlorine residual is ther in the form of hypochlorous acid. The
chlorine available ii this form is called free evailable chlorine,

About 30 .irutes time is required fer added chlorine in the reservoir
before water is let cut into the distribution system., Encugh chlorine
st be added to the woter to ensure a chlorine residual throughout
the distribution system. The residual chlorine must be at least 0,1
te 3.4 ppm =fter 30 minutes cont-=ct pericd.

BARD WATEY SCFTENIRG:

Hardness of water is measured by the amount of soap needed to produce
latner., Herdness wmore than 200 ppm needs softening for household
ase,

The cause of about 2ll herdness cf water is the presence of dissolved
caleiym ant magnesiwy salts,

In the laboratory process hardness is determined either by calculating

Fhe e§uivalent carbonate or bicarbcnate and also by an organic acid
EDTA).

Tctal hardness of water may be divided into +two groups:
Carbonate herdness ard non-carbonate hardness.
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Carbonate hardness is temporary hardness and cen be removed by simply
boiling to preciritate celeivr and ragnesium carbonates,

Non-carbonate hardness are the compounds of calcium and magnesium:with
sulphate, chloride and nitrate. Non-cerbonate hardness cannot be
removed by straight boiling.

In water works practices, hard water is softened by reumoving calcium
and magnesium in the following twe methods:

Lipe-scda-ash treatucnt and zeolite treatgent

s

Lime-soda-ash {scdium carbonate) applied to hard water reacts with

calcium znd magnesium to form inscluble calcium carbonate and magnesium
hydroxide. They are rsmoved by sedimentation end filtration.

Wren hard water ie passed through a bed of Zeolites (granular raterials)
which has sodium ions attached, the calcium and magnesiww are exchanged
for the sodiuvm, meking the water soft contsining sodium bicarbonates in
exchange of calcium and megnesium. When all the sodium is thus exchanged,
the Zeolite looses its exchange capacity. The geolite is then re-
generated by passing stropg solution of sodium chloride (common salt)
through the bed of Zeolite: In this process Zeolite receives sodium

ions by giving up calciun and magnesium. Calcium and magnesiws are
removed by flushing out salt soclution when Zeolite is ready for reuse,

This method is called ion exchange methed.

DPHE LABORATORY :

DPHE has got two regional P.H.E. Laboratories one at Dacca and the other
2t Chittagong. These laboratories are fully equipped to make ‘all kinds
of teats of water and waste water. The major urban water supply system
in Baugladesh is from groundwater and the entire rural water supply
system is also from hand tubewells, The major nroblew with ground

water in Bangladesh is iron and chloride, 8o, without having these
laboratories it would not have been possible to ascertain water quelity
and sink economical anl useful wells, The Bangladesh Water Development
Board (BWDB), tte Agricultural Development Ccrporation (ADC) 2znd the
Dacca and Chittagong Water Supply and Scwerage Authority (WASA) are alco
utilizing the services of these two laboratories.

Each laboratory is headed by onc senior chemist assisted by some junior
chemists, laboratory assistants and sample ccllectors.

DPHE is proposing to establish two more regional laboratories - one
at Khulna =and one st Rajshahi.
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When these 4 laboratories are finally fully equipped with men and
saterials they would be in z position to help develop a monitorirg
system of all the growing water supply facilities both urban and
rural, But, for systematic bacteriological tests each urban piped
water supply facility would need a small laboratory of its cwn.

CONCLUSIONS:

Laboratory practice is an indespensible part of amy water works

or sewerage praoctice, Every water works should have one laboratory
fully equipped for routine monitoring of drimking wster supply.
Laboratory practice saves chemicals for tfesting water. In water

and waste water treatment, a laboratory should work like s "light in the
darkness."

In planning a water supply or sewerage system, a miniature laboratory
should always be included in it; otherwise planning of such systems
repains incomplete,
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ASSTSTANT LEXGINEER, DPHE

(a)
(b)
(c)
(a)

(1v)

(e)

dis posit.on
R_ghis and obligations

Warrant of precedence

The Assistant Engineers of DPHE posted in the Sub-Divisions of
administrative districts of Bangladesh plays a vital role unique
of its nature in the implementation of development programmes of
the Government exeeuted through the DPHE under the Ministry of
L.G., R.D. and Cooperatives (L.G. Division).

One Division of DPHE comprises of one, or two districts and is
under the direct control of an Executive Engineer. The Assistant
Engineers in Sub-Divisions work under the Division. They help the
Executive Engineers in execution of works and they supervise the
works of departmental contractors with the help of the #yo Sub-
hosistant Biginésvd wnder them and four fiééWamics ip éack Thana.
The mechanics not only supervise the rurdl hapd tubewell works

of contractors but also they repair and maintain the BPHE tubewells
within their jurisdictions. The Assistant Bngineer of DPHE is the
drawing and disbursing officer of employeés under him and he
authenticate the bills of contractors for any nature of works
executed under DPHE for payment by the Bxeéutive Engineer. He is
the key man and on him depends the success of any work of the
Directorate,

The Assistant Engincer is ti'e fourth man in the warrant of precedence
-1 the DPHE after tage Chief Engineer.

WORK RULES

The following are the works rules worth mentioning:

(a)
(v)

(c)

(a)
(e)
(f)
(e)

Approval of scheme - Transmission to the Executive A:thority.

How to start the work - Budget - Revised budget - yearly »llocation -
working estimates ~ prevern*ion . f specif{ ' cetions, approved Ly
comp-teut authorit:.

Calling for tenders - acceptance of temders, issue of work orders,
contract documents for works and supplies.

Expenditures éhargeable to works for purchases of various articles.
Warnings to the contractors, cancellation of tenders.
Work charge, contingent staff, etc.

Getting department works - works on deposit accounts.

Wy
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The A=sgsistant Engiieer today is the fnturc Chief Engineer »f DPHE. He
must, thersfore, get himsslf conversant with the rules and reguiations
govcrnln“ the public works very intimately from now.

(a)

(»)

(e)

(a)

The Plannlng Cell of the deefnment o» Bangladesh apnroves a sclieme
and submits it to the Cabinet or Ministers (NEC) who flnally give
approval to the scheme and the Finance Ministry allocates the
budgetted amount of the approved scheme. to the Administrative
Department who in turn transmits the .approved scheme as well as

the budgetted amount to the DPHE.

1The Head of the: Dlrectorate, the Chlef Englneer, on recelpt of
such scheme and the budget allocation asks the Superintending

Engineer concerned to submit his budget how does he wants to spend
the money in a financial year against the approved scheme and
accordingly the.Chief.Engineer allocates fuuds tothim. - The Exzecutive
Engineers prepare the working estimates, plans and prepare specifica-

- tions of works under the guidance of Superintending Engineers. The

Executive Engineer out of the annual development approveg_programme
can approve estimates upto the amount Taka 25,000.00 and accept

- tenders upto Taka 1,00,000.00. If this amount is exceeded he sends
“to his- Superlntendwng anlneer and in turn to the Chief Engineer
.frr approval of estimates, plans and specifications for amounts of

competeii~e ~f respective officers.

1//uhe EE, may
On receipt-of the arvroval/call for tenders from the approved -
enlisted con..actors of the category suited for the work and on
the day of openiv,, ™. open: the tenders and prepares comparative
statements, Thesc statements after scrutiny are approvsd by the
competent authority stated earlier. Usually the lowest tenderer
gets the work and the Assistant Engineer is the man who as per ™~
approved plans, bill of quantities and specifications gets the
work done by the contractor with the help of his Sub-Assistant
Enginecer and other staff. FEither on partly completion or on fully
completion of the work the Assistant Engineer prepares bills either
running account bills or first and final bills for payment. -

Some times for smooth running of the work the officer-in-charge
has to purchase certain articles from the open market and the cost
is to book directly to the works.

It sometimes becomes hécéssary for theAAssistant Engiheéf to warn

- the contractor for doing works out of specifications .or for excessive

delay in execution. In that case the Assistart Englneer ‘needs to
write to the .contractor mentioning the time, date, place and neture
of defects he has observed for rectifications, giving a specific
date by which the contractor must ractify as per the spe01flcatlons
and contract documents agreed upon by both the partles, i.e. the
Government. and the contractor.. If the contractor does not abide

oo/
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by thnose Instructions the duty of the Assistant BEngineer is to rTeport
to the Executive Enginecr for takiag appropriate action as per contract
document agai; st Jhe contractor and the Executive Engineer either
cancels hig tenders or takes cotlher appropriate actions as per coutrac
documents. (The Assistant Ensinco: s are requested to go through

one of the contract documents Bangladesh Form No. 2911 where a number
of instructions were given how to get works done and what rules are

to be followed).

In cases where the contractor leaves a work incomplete the Executive
Engineer either himself or under authority from his superiors

cancels the works of the contractor and incomplete works are measured
by the Assistant Engineer in presence of the contractor who is invited
to remain present and signs a paper agreed uvon by both the sides.

In cases the contractor does not turn up or does not send his
representative to take measurement of such incomplete work the
Executive Engineer by writing letters uwder registered cover to

the contractor giving him a definite date may authorise the Assistant
Engineer or may himself take the measurement of the works exparte

and get the remaining work done departmentally or a fresh tender

is called for the remaining work and can be done by some. other
agency at the cost of the original contractor. BN

In certain nature of works it becomes difficult for the Assistant
Engineer to supervise himself along with his Sub-Assistant Engineer
and it sometimes becomes necessary to appoint Work-Assistants,
Construction Inspectors, Peons and Night Guards on temporary basis
for supervision and looking after the works and uwaterials for a
time till the works are completed. Such employees are called
Work-Charged employees. Their pay and allowance of 24% of the
estimated amount are directly booked to the cost of works and

those people are disbanded after completion of the schemes.

Tn discharge duty of the Assistant Engineer he may sometimes find
that-his Department is doing works in favour of other Govit. Departments,
Autonomous Bodies or even private party who may approach the Department
for getting a special nature of works done through his Department.

Such works are called "Works on Deposit Account" and under public

works rule whe: . the other agency is a department not guided by

public works department (i.e. unlike Build .gs, Roads and other

Public Works Departments) they deposit the cash money or on Bank

Drafts to the Executive Engineer against the estimates of the works
they desire to be done through the DFHE. And the Directorate gets

the works done as if it is his own and charges from the other
department an amount of Taka 17% as departmental charge, audit

and account charge, etc. etc. If the other department is a devmartment
guided by public works department they simply approves the estimates

of the works and ask the DHFIE to get the work done and raise debits
against them. In such cases also the OPIE gets the works done as

if it is his own department and charges an amount of Taka 8% departmental
charge on account of audit and accounts and other miscellaneous
expenditures.

i
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OFFICE RULS

(a)

(b)
(c)

(a)

(e)
(&)

Lerve rules, discinlinary cases - disciplinary rules, nension ~
pension rules.

Attendance, decorum and writing of C.C.R.
Receipts and issues of letters

Writing of let*=rs to other offices, tour diary, *our programme,
writing note book.

Handling of confidential matters -~ urgent matters, special matters

An Assistant Engineer has to deal with the. lsave cases of subordinates
under him. Leave may be casual leave, earned leave on medical grounds
and other leaves or quarantine leave of 21 days. In case any relation
of the Govt. servant who live with him has been attacked either with
small-pox, chicken-pox or cholera or other such diseases the Govt.
servant is entitled to get 21 days earned leave oalled quarantine
leave. Leaves are granted on different terms of conditions laid

down in the Service Rule, Part II guiding services of Govt. servants
of Bangladesh.

He is to deal with delinquent staff under him under the Efficiency

& Discipline Rule 1960 (Revised). It is advised that the Assistant
Engineers go through the Efficiency & Discipline Rules, 1960 Revised,
in details and study it for himself so that he can effectively apply
the appropriate clauses of rules for punishing the delinquent staff
under him.

He will have to report about the pension cases of staff working

under him. The pension rules are fairly complicated and requires
careful study. The Assistant Engineers are advised to go through

the details of Pension Rules. It is informed that it is their

duty to notify the staff concerned more than six months before he
attains the age of going to pension and allow him the leave preparatory
to retirement. This leave will be an earned leave.

The Assistant Engineer will regularly check the attendance of the
office staff after their arrival and before the office hours are
over, Tlie Govt. Servants have to maintain all discipline and
decorum in the oflice which every staff has to maintain towards
his superiors and towards subordinates. In writing letters-he will

maintain the decorum with his superiors also with his subordinates.
The Janguage should be short, clear and polite. He may expr2ss his .
annoyance or disapproval but the language should be elegant & expressive.

In the office of the Assistant Engineer he has to issue and receive
letters to and from other offices. In this business all the letters
received in a book called receipt register and issue letters to
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(a)

other officcs recorded in a Look is cs.” .4 issue register. Tn the
issue reg.ster he has to maii=in tihe account of servica stamu

used 1in every leti:r aich is slsc rs=corded in a separ:.e booi 1ire

to be accounted for and monthly gcce:nts of stamps alonzwith stat onery
articles and other paper are to be sent to his higher office.

Every year during the end of December he has to write confidential
character rolls of his staff. There are definite forms which are
to be sent to his superior in dupllcate by +he first week of
January the following year.

An Assistant Engineer is to record the tours he per forms in the

type of diary and whatever he observes, instructs, and information
gathers are to be noted down in a note book officially issued to
him bv is superior office. He also requires to submit his advance
tentative tour programme to his superiors by the end of the previous
month. It is not absolutely necessary that he will follow the tour
programme in to-to but he is required to follow the programme unless
there is any great difficulty in it. The Assistant Engineer sometimes
has to write letters to other offices, public representatives or

to individual public., In writing those letters he is to maintain
certain decorum. The letters should be very volite and his language
should be simple. But on policy matter he should not write direct
or make commitment to anybody for such matter without prior approval
or discussion with Execnutive Engineer.

In matters of handling confidential nature he is to maintain a
record book, issue of confidential letters by himself personally
and keep the confidential matters in his personal custody. Confi-
dential matters are usually sealed in the envelope and g separate

“envelope is used to cover display of the matters. In the top of the

envelope the person addressed to is to be addressed by name. In
handling urrent and special matters it is advised that the Assistant
Engineer should per-~onally handle these things rather than relying
upon the clerical staff .ccause they sometimes may not understand
the magnitude of urgency and of their special nature. 1In all
technical matters and other urgent jobs he should personally make
the draft and check letters before signing.

4. FINANCTAL RULFS

(a)
(b)
" (e)
(a)

Powers with rank, financial sanctions
Increase and decrease of work-non tendered items - revised estimates
Survey report of materials, theft and loss of materials

Purchases - contingent expenditures, tools and plants, repairs

oo/



(e)
(£)
(a)

(e)

Public guction of meterials
T.A. Bills, Pay Bills, Pre-Audit <f Bills
The most important rules in the function of the office of the

Assistant Engineer are the financial rules. As you know s person
is more responsible who spends than a person who earns and should

“have high sense of judgement in spending Govt. money. The sense

of - judgement is- taught by the Govt. through rules and. regulations.
As Assistant Engineer you will spend the money of the Govt. under
certain rules and regulatlons. If anybody makes mistake he not

only’ makes the Govt. loser but makes himself also liable %o punish-
‘ment. - Therefore, it 'is desired that the Assistant Engineers be

very -careful about the applications of f1nanc1a1 rules. In the
DPHE an Assistant Engineer cannot purchase anything out of Govt.
money without prior approval from his superiors.. To. spend. for the

- interest of Govt. works it is required that he will submit an estimate

of foreseen and unforeseen expenditures to-his superior and take

1 advdnce ‘of money and 'as per -instruction of. his superiors he will

spend those and submit the vouchers after their entries in the
measurement books along with the complete account and return the
unspent money to his superior for adjustment. Before the complete
account is submitted the Assistant Engineer remains liable for the
amount so advanced to him,

While executing works the Assistant Engineér may have t0 increase
or decrease the works executed by a contractor. If the increase
or decrease is of considerable amount he has to report to his

' superior for obtaining aprroval. Sometimes in some works he has
" to get it done which are essential but those are not covered by

the bill of quantities of the work. In such cases if the items
are too many and involve high expenditure he has to report to his
superior and get his permission including negotiation of rates
with the contractor and approval from the competent authority. If
rates cannot be decided immediately it should be approved just
after completion of work on the claim of the contractor by the -
competent authority. After the works are so done he has to
prepare a revised estimate of the completed works showing the
items of the tender and the non-tendered items separately and .
submit a report along with this as to why non-tendered items.
cropped up. After approval of the revised estimate he can enter
the non~tendered items into the measurement book and submit the
bills to the Executive Engineer for payment. :

The charge of stores of a Sub-division has with the Assistant
Engineer. But he may engage his office clerk to keep store records’
also. The- Assistant Engineer has to check the godown under him

of Govt. materials and from time to time he has to physically

verify thejstores and examine .the papers maintained by the

v



(a)

(e)

(f)

clerk-in-charge. If he finds accumulation of unserviceable materials
or useless materials or deteriorated materisls hc has to subnit a
report called survey report in duplicate in a form to his superior
for auction sale or otherwise disposal of the useless materials.
His superior on receipt or th: survey report will get it processged
and obtain the sanction fof publis auction or otherwise disposal.
If any materizl is lost or thievery occurs of any Govi. materials
the Assistant #ngineer is rsqu.red to immediately report to the
Police Station giving a First Information Report simultansously

he is required to report to his Executive Engineer and the Superin-
tending Frgineecr about the loss or theft even before verifying thn»
account arn . emount. Then he is to cunduc. a complete enguiry .nto
the asvters and S hmit a report to his 3xeou.ive Engineer. The
Executive Enginesr on -receipt of suca v 2vootv 1.y come to the srot
and verity c..idine and ascertain the liavility of the logs and
submit a report to the Superinterding Enginesr ror action,

The Directorate from time to time will 2llot some gmount of money
to him under the sub-head contingent expenditure, tocls and plants,
repairs, etc. The Assistant Engineer can purchase materials out
of those funds directly fror the market if the amount is below

Tk. 20.00. If the amount exceeds he has to call for quotations
and if the amount exceeds Teka 500.00 then he can request the .
Executive Engineer to call for teaders for purchase of those
materials and tools and plants. In case of repairs he can only
report to his superior with estimate for such repairs and after
obtaining sancticn the repairs can be done according to the financigl
rules.

In cases of auction of Govt. materials the Executive Engineer will
authorise him to conduct the public auction. In that case he will
go to the spot accompanied by the Govi. auctioner, prepare a bid
sheet as par profarma and every bid is to be recorded with names
and addresses of the bidders. The detail is required to be known
from his superiors.

The Assistant Engineer being the cdrawing and disbursing officer of
his subordinateés is required to pass T.A. Bills, Pay Bills. If

"T.A. Bill is not dre'm within six months from the month of journey

it is required to be preaudited. In that case he is required to send
to his superior for transmission to tae Accountant General and the
Accountant General after examining the bills send to the treasury

or sub-treasury and he gets the money against the bills from the
treasury or sub-treasury. -In case of pay bill if it is not drawn

within 3 years from thc month of payment the bill is preaudited

after investigation and ir the same way encashcd.
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5. RESPONSIBILITY OF ASSISTANT ENGINEERS

(a)

(v) ]

(c)
(a)
(e)
(£)

(e)

(n)

(i)
(3)
(k)

o

(m)
(n)
(a)

(b) & (c)

In office maintenance, checking of note books

Administration-follow up of works of éﬁbordinates~

Control of subordlnate staff - good manager s Job ‘

Iseue of 11ver1es to staff etc.
Malntenanceﬂof,stqres, accounts, registers :

Payment of rent, tax, rate, etc., electrlc bllls, renewal of .
11cences of VthCleS, drivers, etc. o

Stock accounts, writing of measurement books and record keeping

Coordlnatlon with departmental and out31de offices =~ UNICEF/ﬂHO/
local offices and public relations -~ contractors

Malntenence of accounts of 1mprest temporary advance
Postage stamp register, other reglsters
Malntenaqce of bulldlngs, structu”e and other Govt. property

Transmission of various periodical 1nformatlon ‘to higher
authorltles - others.

Vehlcle reglstratlon, malntenaﬂce, etc
Respon51b111ty to his community - natlon

Efficient management of the office is the responsibility of the
Assistant Engineer in doing so he is to face a number of matters which

it s ‘impossible to mention in a booklet form but an-intelligent

person easily can understand what are his responsibilities if some
informations are given in nutshell. The Assistant Engineer is to
check the activities of his staff very often. In entering into the
office-he is to see who is on his table or who is not and what the
staff are deing. He is required to check notebooks of tubewell
mechanics and Sub-Assistant Engineesrs and Overseers from time to

 time seeing what have been noted and whether they. have correctly
-noted -about the works and malntenance works. - .

Each work given to subordlnate staff must be followed up to see
whether they have properly implemented or not. He should be very
courteous but at the same time very strict in his principle. Thus
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he can become a good officer. There may be genuinc grievances from
his staff vhere he will give patient hearing and ventilate the feeling
to . superiors for their redressment.

(a) Now-a-days Govt. has zranted liveries to the lower staff who are
-entitled to get at Govt, cost shirts, pan%ts, shoes and umbrellas
according to their grades and nature of jobs and the Assistant
Engineer is to keep in record who has taken and at what intervals.

(e). The maintenance of store is entirely the responsibility of the
Asgistant Engineer although a clerk is directly in charge of the
materials.  Submission of monthly accounts, fortnightly and weekly
and maintenance of registers like tubewell register, works register,
etc. are the responsibilities of the Assistant Engineer.

(f) For the office of the Assistant Engineer he has to pay rent, tax,
rate, electric bills, water bills and for his vehicle he needs to
renew licences of the vehicles and driving licences of the drivers
at Govt. cost at certain intervals as required. For any difficulty
or for expenditure he is to consult the Executive Engineer and the
account of expenditures are to be adjusted after having receipt of
the bills of such expenditures.

(g) Account keeping with respect to the works contractorwise and teander-
wise are the responsibility of the Assistant Engineer. When he records
a measurement of work after its completion he can send those
to the Executive Engineer for payment. As per rule the measurements
are to be written by the Assistant Engineer in the M.B. (Measurement
Book) himself. The measurements are recorded according to the
language of bill of quantities of the works or as per language of
the approved supplimentary tenders where applicable.

(h) An Assistant Engineer is often required to coordinate his activities
with those of local people, UNICEF, 710, public leaders and private
individuals. In each case he has to nlay diplomatically.

(i) When an Assistant BEngineer is allowed an imprest money he nas to
keep record of the imprest money snd maintain an account of passing
of bills from the iwprest. He can again take the imprest money
to get other works done. Imprest money is a fund of temporary
advance and is required to be adjusted by paid vouchers.,

(j) In his office he has to maintain a number of registers like postal
stamp register, issue and receipt register of letters, register of
books and stationeries, register of furniture, tools and plants,
register of bicycles, register of tubewells and many other registers
besides the register of materials.

oo/



6.

| (k)

(n)

- 10 -

Maintenance of Govt. bu:ldings, structures and other Govt. property

are the responsibilities of - the Assistant Engineers. Occasionally
he has to visit these and see whether while washing and repairing -
are necessary.. On the roof top whe ther weeds grow or crack develop,
leakage throuoh the roofs occur etc. are.to. be checked from time to
time and repair estimate submitted %o his superior officers for

' proper maintenance .of- the bulldlngs -and str’cture.

(1)

He has to regularlv transmit perlodlcal 1nxormatlon to his hlgher

“~author1t1es wnd sometimes to othér offices too.. In thig’ case he
.is advised to hang some proforma in the wall:of his chamber-to

rémind of the type and nature of the information to be transmitted
perlodloally, -This Wlll 1e1p him maintain this. timely.

~ Under him_there may,be,bicycles,‘motor,cycles-and(Govt.'jeep'and ‘

their regular maintenance like servicing, tunning, checking of
mobile oil. distilled water, fuel, tyre conditions and outs1de
oleanlng are his respons1b111tles.

Besides that the community in vhich he lives deserve something fron
him and he has certain responsibilities to the nation belonging

to him. As a young engineer he has to see that relations are
established with his neighbours, friends, subordinates, superiors

“and ‘everybody around ‘him.

SUPERVISION OF CONSTRUCTIONS, INSTALLATIONS, ETC.

(a)

(b)
()

(d)
(e)

(a)

Procurement of departmental materials, issues to contractors rules
involving in those - recelpt back of materials - maintenance of
site accounts.

Inspection of contractor's materials, men, arrangements, tools and
plants, safety measure, time of construction.

Maintenance of site books - warning to contractors - transm1331on
of 1nformat10n to hlgqer authorltles.-

Site 1nspect10n - cropplng up of problemsl
Progress renorts

The Assistant Englneer is- resnon51b1e for superv1s1on of constructions
and installations. ' In d01ng 'S0 1mmed1ate1y after receipt of the copy.
of the work order or even before that he has to check the -departmental
godown and see whether materlals are sufflclent in his stock.for the
future works. If there is any shortage ofvmaterlals he ig to write



(v)

- 11 -

to his superiors and submit-indents in particular form and obtain
materials for keeping in his store. Yhen these materials are

issued to the contractors a separate book or page of a book is

require to maintain to show what materials are issued, what

materials are returned by those particular contrgctors, what materials
are utilized by them. These registers are called site accounts of
materials register. These site accounts may be maintained with
respect to a particular project or for an individugl contractor.

It is better to maintain for every individual contractor or individual
contract. While submitting a running bill or a final bill he is
required to submit an accounts of materials along with those bills.

In execution of contract the contractors are sometimes required to
supply materials. It is the duty of the Assistant Engineer to
inspect those materials before use if they are as per the standard
specifications. Unapproved materials should be removed by the
contractor from the site.at once. For that, quality and quantity
of contractor's materials should be approved and recorded by.the
Assistant Engineer in work site book. If such people have been
engaged by a contractor who do not behave properly the Assistant

‘Engineer has the right to ask the contractor to withdraw the man
from the work site. The arrangements of the construction, tools

and plants, safety measures, etc. are to be examined by the Assistant
Engineer at the work site from time to time or even before start of
the work. The Assistant Engineer is required to ask from the
contractor the time schedule for completion of a particular work

and the Assistant Engineer may ask the contractor to follow the

tine schedule for the interest of the warks. Department should atso
nake work-gschedule for each work in the line as the Chief Engineer
suggested in his deliberation.

The Assistant Engineer may ask the contractor to maintain a site
inspection book in which the Assistant Engineer may write his
inspection notes or instructions to the contractor, mild warnings
also may be recorded in those books and if anything goes beyond
control he is to promptly report to his superiors.

If any problem crops up he may write in the site inspecti on book or
even he may express his satisfaction of the work if the contractor
does everything perfectly alright.

The progress of works from time to time are required to be reported
to his superior officers for their information.
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_mPLEMENTATION OF_SPECTFICATIONS

(a) study and understandlngs of spec1f1catlons '

.‘y- T
S .

(b) ChangeA~-v1olat10n - overlooklng -~ negllgence of spe01flcat10ns
(c) ‘Improvement of sp901f10at10ns in subsequent works

(d); Amb1guous terms 31mp1e and clear 1angua~e, short and
Co understandable spe01f1catlons, etc.

The A381stant Engineer on recelpt of work orders is requlred to g0
,throuOh the papers very very carefully specially the specifications
‘because ‘the ‘contractor is required to follow the specifications and

.the Assistant Engineer is required to get.the works as per specifications.
‘It is a vital document for gotting work done perfectly: The language

of the specifications should not have any ambiguous word. ‘It should be
simple and clear, shiort and understandeble avoiding unnecessary
description. The change of specification isstrongly prohibited. When
a work order is issued, spe01f1catlons cannot be changed or should

not be violated. If there is any ambiguity or omission in the
specifications which is not understandable either from the side of

the contractor or from the side of the Assistant Engineer it should
promptly dbe brought to the notice of higher authority end instructions
may be sought how to rectify the omissions. He is a good Assistant
Engineer who keeps note of such points which he found not workable in
a particuler specifications for the interest of works and in subsequent
tenders he points out to his superiors tt change the specifications

to suit a particular neture of work for its 1mprovement or modification.
The suggestions are always welcome. :

MEK/ﬁsb
16.3.75
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MANAGEMENT PROCEDURE:

The definition of scientific uanagement as given by Frederick Winslow
Taylor, of the U.S.A. in his cwn words explain both what management
is not, »r? what it is.

'Scientific management' is not any efiiciency device. It is not a

new gystem of figuring costs; it is not a new system of paying

men; it dis not holding a stop-watch on a man and writing things down
him; it is not time study; it is not motion study nor an analysis

of the movements of man; it is not any of the devices which the
average man calls to mind when scientific management is spoken of.

In its essence, scientific management involves a complete mental
revolution on the part of the working man engaged in any particular
establishment or industry.

ement i Art

That is an attidude of mind rather than a bundle of techniques is worthy

of further emphasis. The term 'scientific management' suggests, unfortunately
that menagement is & science, True it is that a set of basic principles is
now well established - and can be taught. True it is, too, that scientific
management makes use of scientific knowledge. But it is not in itself a
science, if science be taken 1o mean the exploration and explanation of the
physical universe by observation and experiment, infereance and deduction.

It is, instead, an art approached in a scientific temper.

Its classification as an art is justified by the prime importance, in
management, of achieving desired ends by means of the collective effort of
a group of human beings. There are many o-her facets of management, but
this fundamental requirement to organise human beings is its distinguishing
feature, it explains, for example, the value attached to leadership as a
quality in the good manager. Whether it be a shopkeeper with one assistant,
a section~leader in a consulting engineer's office, a contractor's agent

on & construction site, a commander of an army, a prime minister of a
Government - whereever, in fact, tasks have to be allocated to subordinates,
there aleo ic reeded this art of handling people so as to get from them
their best work relevant to the job in hand. To do so inevitable involves
consideration and assessment of imponderables, for not only is there
infinite veriety of human beings but each individual has his own range

of variation inemotional reaction, personal inclination and intellectual-
strength.

Two Principle Punctions:

In the higher realms of management, two principle functions are involved.
First, there is the formulation of purpose, the definition of the goal
towards which effort is to be directed, and second, there is the creation
of facilities and environment which encourag men and women of varied

- ability and inclination to work together hermoniously towards that goal.
If any business enterpriee is to succeed, it must operate as a unity.

To create and maintain that uni'y is a paramound responsibility for top
‘management.
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Vhat does all this mean for the young engineer? To begin with, he should
reject outright the familiar aphorism that 'a good manager is born, not
made'. The implication here is that study is a waste of time, that oniy
the man with an in torn flair for it can achieve managerial rank. The
argument against management training for engineers alleges that, on the
one hand, engineers should strive after increased technical knowledge and
experierice and so enhance their value to the community as highly skilled
specialists; and, on the -other hand, that tbe employer can in any case

buy all the managerial abiloty he needs by appointing appropriate new
comers to his staff.

Traininz and Study:

The argument sgainst management training for engineers can also be rebutted
by re-calling that not so many years ago, the engineering graduate was
suspect to the employer who had struggled to success by virtue of natural
ability and un~ramitting practical efforts. Today, by contrast, most
employers demand engineering qualifications of high theoritical merit.

In the engineering field it has thus come to be recognised that for those
who can benefit by it a sound theoritical basis will enable a man to develop
move fully his potential abilities. £xactly the same consideration can be
applied to the field of management, Rejection of the slick and erroneous
judgement that a good manager is born not made, should thus be followed by
acceptance that 'a good manager is both born and made'.

Wisdom and Knowledge:

To study, appraise and make sound judgement, upon these external factors
requires a mind which has-acquired wisdom as well as knowledge, which has
breadth as well as depth. Any professional engineer treading the path of
management will inevitably acquire these qualities in some degree as his
personality develops with variety of experience., But he will doubtless do
so to a greater degree if he is aware as a young man of the qualities which

will in later life be required of him before he can satisfy his managerial
arbitions.

Breadth of knowledge snd maturity of judgement, given innate gbility, can
be developed through wide reading, foreign travel, intermingling with
persors in other walks of 1life and participaticn in activities remote
from the daily employment. Perhaps, too, the best result can be obtained
by embarking upon these activities as the natural expansion of a well-
balanced personality towasrds a greater interest. in world affairs and a
Tuller enjoyment of life.

The Engineer-in-Management Administrator and Technologist:

To the recently qualified engineer it may be a depressing thought to
discover that yet further study awaits him. Cultivation of an attitude

of mind is one thing but to tackle yet another new body of knowledge is
another, more daunting, prospect. The trained mind, however, once embarked
upon the task, will find it easy by comparison with the everage engineering
curriculum. The professional mind, moreover, never stops all through

life studying, contemplating and broadening in knowledge and wisdom. By
taking an early interest in scientific management, a stronger sense of
purpose can be engendered into that natural tendency.
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In the less developed countries where technology has been desperately
needed to make the transition from the static to the dynamic society, and
industrial maturity, there is rno psychological bar against the technologist
rising to the highest level, and he does in fact do so to a much greater
extent than in the United Kingdom. In Russia, for example, or Mexico,

the status of the technologist ranks very high because his value to the
community is widely recognised. He, in turn, reacts to that esteem by
acceptance of responsibility for leadership, by a sense of mission rarely
found today in the mature nations.

STORES MAINTENANCE:

In connection with maintenance of stores the following CPWA codes are
quoted:

CPWA Code The general administration of all the stores of a division
P~96: is vested in the Divisional Officer, on whom primarily
devolves the duty of arranging in ag¢cordance with such
rules and instructions as may have been issued by Government
for (i) the acquisition of stores, (ii) their custody and
distribution according to the requirement of works and
(1ii) their disposal. :

P-37: Government officers entrusted by the Divisional Officer
with the care, use or consumption of stores, are responsible
for maintaining correct account, records and preparing
correct returns in respect of the stores entrusted to them.

P-98: A1l transactions of receipts znd issues should be recorded,
strictly in accordasnce with the prescribed rules or procedures,
in the order of occurrence and as soon as they take place.

99-(3) The accounts of stores are based on the fundamental principle
that the cost of +hcir acquisition should be debited to the
fingl head of account, concerned or the particular work for
which they are required, if either of these can be determined
at once, otherwise it should be kept in a suspense account
pending clearance, as the materials ars actually issued by
debited specific heads of account or works.

99—(b) “In accordance with this general rule, the cost of the
supply of all stores required as tools and plant for the
general use of the Division, is debited at once to the
minor head “Tools and Plgnt" Subordinate to the major head
under which such charges of the division are classified and
special items of tools and plant, which are required not
for general purposes but for a specific work, are debited
to that work, ’



General:

Quantity

-4~

99-(0) In the case of cther materials, when purchases are made
for the requirements of works generally, the cost is
accounted for under the suspense head "stock".

100: The classifications of stoxés are as follows:

1., Stores debited to suspense:
(a) Stock

2, Stores debited to final heads of account:

(a) Tools and plant
(bg Road-metal ‘
i (¢) Materials charged to works

The stock.of a division is sometimes kept in a single godown or yard

in the charge of a store-keeper or other officer, or each Sub-divisional

officer/Assistant Engineer, may have a separate stock in his charge,
either at his headquarters or scattered over the sub~division in the
direct custody of subordinates or other sectional officer, who are
directly responsible for maintenance of accounts. The stock accounts
are required to te maintained by the Sub-divisional Engineers/
Assistant Engineers under whose custody such stores are kept.

Receipt:

Materials may be received on stock from the following sources:

(a)' Supplies

(v) High Commissioner for Bangladesh in U.K. and other countries
(c) Other Divisions or department (including Government workshops),

(aY vorks, building etc.

104: In all cases there should be proper authority for the receipt
by the store-keeper or S.A.E. concerned of materials 0o be
brought on stock. This authority shculd be given in writing
by the Divisional Officer (i.e. Executive Engineer) or, if
8o authorized under local orders.

All materials received should be examined and counted, or wmeagsured,

as the case may be when delivery is taken. The record of the
detailed count, or measurement should be kept in the M.B.

The totel or quantity received should be simultaneously entered
in the register of stock receipts (Form-8). Such acknowledge-
ment as may have to be given to a supplier for stores received
from him can be signed by the divisional or sub-divisional
officer (Assistant Engineer). Any certificete that the store-
keeper or S.4.B. concerned may be called upon to record in
respect of the receipt of stores, for this or any other purpose
should be in the following form:
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Received on ... .......... ‘and duly recorded in the register of stock"
recelpts See also page No. v.v-ie.ivv..... Of M.B, No,

Date Ses e e Signature soeescosvsvscons
Issue:
Materials from stock may be issued for the following purposes:

(a) For use on works either by issue to cohtractors or direct to works.
(v) For despatch to.other sub~divisions, divisicns or departments.

(¢) For sale to contractors, employees, other persens or local bodies
on competent authority's orders.

The stores should be issued only on recelpt of an indent (Form-7)

signed by the divisional or sub-divisional offlcer/A351stant Engineer,

But when a sectional officer has to issue stock materials for the
reguirements of works under himself the use of this form may be

dispensed with, if the sectional officer has been authorized under

local orders to draw, such materials from his stock up to any assigned
limit not exceeding the provision made for materials in sanctioned estimate.

Indent:

Indents should be filled up carefully as all subsequent accounting
depends upon it. In the col. “Head of accounts, etc." besides eater-
ing the name of account head tu which the issue of stores is
debitable, full name of division and offices to which stock is to

be issued and of contractors, employees, other persons of local
bodies to whom it is authorised to be sold, should he gdded in

all cases in which stores are ordered to be issued otherwise than
for the requirements of works within the division. The last col.
headed "WName of work, etc." should be filled in only when the stores
are required for works within the division and in such cases the
full name of the work as given in the estimate should be entered

as well as the name of the contractor from whom the value is
recoverable.

Monthly abstract of receipts and issues:

The receipt and issue transactions of the entire materials should be
abstracted monthly in a single "Abstract of stock receipts" (Form—9)
and in single "Abstract of stock issuesg" (Form-lO). These forms
should be pogsted in the sub-divisional offlce/A E.'s office, from
the register of stock receipts and stock issues (from 8 entrles
being made only in respect of quantltles).
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When abstacting the transactions récorded in the register of stock
receipts and stock igsues, care should be taken to observe strictly
the prescribed accounts ¢lassification. It is hot sufficient to

enter the name of the major head affected but the minor and detailed -
heads should also be stated, and as well as the additional particulars
to be mentioned.

Yalue Acoounts:

(v)

(a} Panyment for stock reegived

Bills for supplier shélWld before, payment, be examined and

charged to the accounts of works by transfer credit to the

"Purchase" account the payment to suppliers are governed by
the rules as payments to contractor for work done. In the

case 'of ‘lunmp sum contracts, every bill or other demand for

payment should as far as possible, set forth the unit rate

et which payment is t0 be made.

Recbverieg for stock issued

(i) Issue rate:

An issue rate is assigned to each new article as it is brought
on stock. This rate is fixed on the principle that the cos

tc be charged to works op which the materials are to be used
ghould approximately equal the actual cost of the stores and
that there may be no ultimately profit or loss in the stock

accounts. It should provide, beyond the original price paid
for carriage and other incidental charges, if any actually

- incurred on -the acquisition of stores.

Normslly the issue rates will remain constant throughout the

half year, but as purchases are made or contractor for the supply
of '‘materials are entered into variations in cost should be
watched, and if these arc appriciable, issue rates, may and

in inportant cases shall, at once be raised or lowered, as the
case may be. :

If the issue rate of an article is appreciably less than the

.market rate, the following precautions should be taken:

(a) Issues to contractors and sales shall be made. at market
. rates, .

(B) * Issues to other divisions and deptt. may be made at a
rate higher than the issue rate.

Half Yearly Balance Return

The total quantities of the receipts and issues of each article of

stock, as recorded in the monthly abstracts, (Form 9 and 10) should

before the ‘abstracts are transmitted to the divisional office, be
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posted in the half yearly balance return (Form 11), in the columns
provided for the month concerned both under "Receipts and Issues".
As soon as the receipts and issues of the last month of the hglf
year are posted the closing balance should be worked out and
entered both in column 21 "closing balance carried forward™ of the
return for the half year and in column 6 "Balance brought forwarded"
of the return for the next half year.

Ledger:

The maintenance of a continuous ledger for each article of stock is
not necessary. It is permissable, however, to use loss cards or
leaf ledger in suitable forms, where this system is adopted the
following instruction should be observed:

(2) The card or leaf ledgers should be written up in respect of
quantities only, but if values are entered therein for any purpose,
they will not be recognised for purpose of accounts.

(b) They should not replace the register of stock (Form 12) but should
on the other hand be reconciled there with at convenient intervals.

(¢} If the maintenance of the register of stock receipt and stock
issues (Form No. 8) is considered unnecessary they may be dispensed
with, provided that suitable arrangements are made for the
abstract of stock receipts and stock issues (Form 9 and 10) to be
written of, as transactions takes placc either by a responsible
officer or on the authority of written reports signed by such
an official and supported by necessary vouchers.

(d) The ledger;, if necessary may be kept in a convenient position
in the store godown, but they should be kept locked the keys
being in the custody of the person responsible for making entries
thersin.

(e) The Department is maintaining the accounts of UNICEF materials
in a particular kind of ledger sponsored by the UNICEF authority
in which the particulars of receipt, issue to different deptts.,
contractors, etc. are chronologically recorded in the cols.
provided for in the ledger. This type of ledger is being maintained
in absence of opening of the stock accounts as per codal rules
for which attempts are being taken to open the same in addition
of the UNICEF Ledger.

It is a clear understanding that stores should be recorded

clean in UNICEF Ledger so that anybody either from DFHE or
UNICEF visits Subdivision may look into upto date records.
Maintenance of records and cooperation with UNICEF staff are a
vital part of our Agreement (Plan of Operation). The system of
this type of maintenance of ledger, it scems, is sufficient guide
for all concerned.

oo/



H.R. challan and'bate~pass

A1l these are requlrcd in stores, malnteqance specially issue of .
Govt. materials. Gato Pass is the exit certificate to be produced
at the gate when materials are taken out. Challan are required when
materials are issued from stores to stores or from one division %o
other division or subdivision and vice versa. H.R. are required
when materials are issuea to contractors.

Despatch Schedule

Despatch schedu‘e is a sch@dul whlch 13r10110wad,for despatchlng
materials to the subdi?isional godown for execcution snd maintenance

of different scheme. Two types of despatch schedule for materials

and despatch schedule . for spares. The desvatch schedule of spare

was prepared by a.sub-committee consisted of -experts for all spares
requires for repairing of hand tubeuells despatch schedule of tubewell
spares are enclosed (Vide Appendix 'A') for explanation.

Verification of stock

The periodical verification of stnck at least once in a year is

required to be conducted and result theirof should be reported o the
divisional officer for orders. As soon as discrepancy is noticed,

the book balance should be set right by the verifying officer treating

a surplus as a receipt and g deficit as an issue, with a suitable remarks.
The value of stores found surplus should be created at once as a

revenue receipt or a rcceipt on capital account as the case may be.

The value of a deficit, however, not be debited to final heads, but

kept under "Hisc. P.W. Advances" pending recovery or adjustment under.
orders of competent authority.

One identical oue and very important document for materials issue
and adjustment. »

Physical verlflcatlon of stores by UNICHET personnel

As per Plar of Operations. there is provisions with th0 UNICEF authority
to conduct physical verification as and when required. It is observed
that the TNICEF authority use$ tc conduct physical verifications of
UNICEF items of the stores and the results of the verifications are
recorded in the ledger maintained in the divisional and subdivisional
store, '

The system of double physical Verlflcatloh both by the DPHE and .

UNICEF is eifect1velv found suitable for the securlty of UNICEF
materlals._

o8 o
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Storage Facilitics

To executive any Engineering Project, the availability cf storage
facilities should not be over looked. In general storage faecility
indicates a clear understandiag of keeping of different types of
materials at & certain place which provides safetly, upkecpuent of
materials and easy transaction facilities to the places where the
works are to be executed. To satisfy the above requirements
construction of godown, open stack yard, protection wall may be
discussed briefly.

This paper will not cover the structural details of construction since

it is known to our fellow engineers well. An attempt to remind some
essential sspects for construction of godown are classified as follows:-

Site selection

Site for construction of (store godown) should be raiscd to a level
higher than normal flood level. The location of godown demands a
reasonably short listance from the nearest railway, river jettey
and highway, although this facilities may not be always available.

Protection from dampnsss

For specific materials such as cement, steel specials, leather
materials protecticen from dampness and weathering should be aadc
available.

Stacking of materials

In general stacking should be made in such a way that will provide
opportunity *to count and verify the stock at any moment by the vari-
fying officer. Stacking of all materials should te made on a level
ground to avoid damage of cement bags, bending of pipes etc. specisal
care should be taken in stacking of PVC pives and strainer which

are sensitive to gunlight. Pipes and strainers should be stacked
layers by layer.

Storasge in covered shed

As discussed above PVC matérials wmay be damaged by sunlight. It
needs a covered shed for storage. Besides M.S. rod, X.S3. specigls
tubewell spare parts, should preferably be stored in a covered shed
to protect from rain.

Storage in open vard

G.I. pipes, A.C. pipeg and specials may be stored in open yard but
on a planz, clean and leveled ground.

i
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Protection and security

The most important factor of storage is to provide adequate protection
and security of materials which necessiates the construction of boundry
wall -and provision of guards for 24 hours,

ORGANISATION OIF MAINTENANCES STORES

Munctions of Executive Enginecer

As per CPY code the function of E.E. can be stated as follows:

This term is applied to an executive officer of the public works
deptt. who is not subordinate to another executive or disbursing
officer of the deptt. ,

The divisional officer is the primarily disbursing officer of the
division and all realisations and payments on Govt. account made by
his subordinates arc made on his behalf and on his responsibility,
The officer is personally responsible for the money which passes
througn his hands and for the prompt rocord of receipts and payments
in the prescribed account as well as for the oorrections of the
account in every respect.

The disbursing officer should check all the entries in his cash boock
as soon as possible after the date of their occurance and he should
initialy the book, dating his initials after checking.

It is an important functions of the divisional officer to keep a
constant watch over the progress of expenditure, as he is ultimately
responsible for keeping the expenditurs within the allotments for
the division. He should accordingly kecep himgelf informed of such
circumstances as may sffect the progress of cxpenditure, in order

to take early steps for obtaining extra fund or surroundering
probable gavings as may be necessary.

Assistant Engineers

This designation is applied primarily to an official, whether a
gazatted officer or not, who hold the charge of a recognized subdivision
in subordination to a divisional officer but when the immediate
executive charge of any works or stores has not been constituted into

a regular subdivisional charge but is held by the divisional officer
himself the latter is also treated as subdivisional officer in respect
of such charge. '

Sub-Assistant Enginecers

This designation is used to describe those officials, usually non-
gazatted subordinates, who are placed in responsible executive
charge of works or store under the order of the officer in charge

o
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of a recognised subdivisions and the accounts of whose transactions
are therefore, ultimately incorporzted in those of the subdivisions.

Function of S.A.B. and S.K.

When issuing materials from stock the storckzeper or S.A.E. should
examine  the indent and sign it in the space provided for the purpose
after making suitable alterations (attested in each case by his
dated initials) in the description and quantities of materials if
he 1s unable to comply with the indeant in full, He should then
prepare and sign the form of the invoice attached to the indent
accordingly to the supply as actually made and gimultancously make
entry in his register of stock (Issue Form 8). The indent should
be returned at once to the indenting officer and the signature of
the officer receiving the materials should be obtained, as soon as
possible, on the invoice which should be trdated as a voucher in
support of the entry in the register.

When making entries in the register of stock issues the storekeeper

should pay particular attention tc record in the column headed '

"To whom issued" and "Head of Account" the full particulars as given
in the last two columns of the indent or as otherwise known to him,

S TORAGE OF CEMENT

Cement was, for many yecars conveyed tatwecn the place of manufacture
and the site of its use bv barrels, or sockets. These containers
give way to steel drums, for sxport ccaveyance and to paper bags
for short-distance sca and land transport. Tor small works the
paper bag will, no doubt, continue tec be used for a long time to
come, as inspite of its cost, it is zasy to handle and may be thrown
away after use.

The cement must be protected from wind and rain during the processes
of transvortation and storage. It is of course important that stocks
of zement in store shall be used in order of receipt, to avoid loss
of strength through vartial setting under atmospvher condition.

Cement must be stored in a dry covercd shed, preferably on a platform
about 6" abovc the ground level, and away from walls, and protected
fron every source of moisture to prevent its deterioration.

Counstruction of cement godown

Construction of cement godcewn is nothing but construction of godown
with some special attention regarding dampness and water proof
arrangement. The ¢ement godown after construction must be dry in
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etmespheric condition,

Stacking of cznent

Cement should »e stacked over platform about 6" above the floor
level so that no dampnuss detoriste the qualities of cement. The
cement should be staciked in a godown which is uomnletelv dry and
water proof. Ths averasze height of cemont stacking is 10 (ten)
bags and but must not exceed 13 { {thirteen) bags.

Routinewise restacking of cement

To minimise deterioting of the qualitics of cement due to long
storage the cement bags should be restacked by turning the Lottom
-layer at upper .and vice versa aﬂd also over turnlng each bags after
certain 1nterva1.

VAINTENANCE OF VEHICLES

For all development works transport is a must for its proper exzcution,
supervision, maintenance and routine chscking. In DFHE, almost all

the engineers in all level associsted with development works are
provided with vchicle. Sinking and resinking of 160,000 tubewells

in rural areas of Bangladesh is one of biggest UNICEF sponsored

scheme in the works and major task now boinz executad by DFHE. In the
scheme under master loan agroenent boetwegn Govt. of Bangladesh and

UNICEF about 60 jeeps, 30 micro-bus. 30 trucks, 5 pickup and good number
of moter.cycle and bicvcle werce loaned to DPHE for supervision of

the scheme, '

Master Loan Agreement covering UNICEF Vehicles

The master loan agreement betweon Govt. of Banzladesh and UNICEF cover

all vehicles released to the resvactive Ministry for all UNICEF

assisted programme in Bangladesh includes the following terms and

conditions:-

L. The vehicles are and will ro>aain the absolute property of UWICEF,
unless and until titls therete has formally bcen transferred to
the Government.

2, The vehicles will be registered or licensed by the Government %o
operate .in accordance with the laws of the country.

3. The Government will at all times and in all circumstences hold
UNICEF harmless from claims or suits of third parties arising from
accidents or other causcs involving the vehicles.

4, The vehicles will be solely used for the purpose of the project as
specified in the velease indent, and will not be diverted to other
projects or used for purposes other *han those set forti in the
relevant plan of operations without the written consent of UNICEF.

i
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The Government will protoect the cavital investment of UNICEF
against loss through accideat, firc, theft or vandalism and will
roimburse to tha extent of deprociated valuc of the vehicles

at the date of loss. The depreciated value will bo determined
by UNICEF on merits of each case. In the case of accident to

or loss of a vehicle, UNICTF will be notified immediately and
this notification will ke folliowed by a detailed report.

The costs of operation, maintenance and rcpair of UNICEF vehicles
arc to be borne by the Government, and ths Government will arrange
to provide maintenance and repair services for these vehicles
acceptable to UNICEF. This is to minimisc the loss of vehicles
services to UNICEF assisted programmz and to hold Governmoat

and UNICEF transport costs to a minimum.

Vehicle control records will be wmaintained in accordance with
mutually acceptable procedures. Such records will be made available
for inspection, as required, by UNICEF.

The Government will furnisn to UNICEF a quartely report on the
vehicles.

Tn the event of any breech of the terms ¢f article 4 above,
ONICEF way, its discretion, withdraw any venicle/vehicles involved.

In the event of vchicles hecoming obsolete or unserviceable, UNICEF
may at its discr.tion dispose of the vehiclos by sale or by transfer
of title to Government. The funds ohtained through sale of the
vehicles shall revert to UNICEF.

Guidelines on the vrocedurc of maintenance and upkecp of

UNICEF prograrme vchicle

A1l UNICEF vchicles in operation with Governument/UNICEF assisted
nrojects are on loan tc the Government. They are covered by the
Master Loan Agrecwent signed betwecen the rocipient Ministries and
UNICEF,

Under thc terms of thz Master Loan Agreement, among other things,
Government is vresponsibls for the following:-

Registretion of the vahicles, in the name of UNICEF.
The cost of operation, maintenance anda rerairs of venicles
Porward to UNICEF quartely vehicle reports

In case of accidents, forward accident reports to UNICEF immediately

oo/



- 14 -

~ help the Government te overcome part of the acutc shorgsge of vehicle
sparc parts in the country, UNICEF imports, from time to time, limited
quantity of vehicle spare parts tc assist the Government to keep the
vehicle in operation at a1l timas.

Programme vehicle users can request for the spare varts for use in
UNICBF vchicles alloted to them, in the indent form "Indent for
UNICEF vohicle spare parts furnishing the full particulars as called
for thersin,

PREVENTIVE MAINTUNANCE SERVICE GUIDE POR LIGHT PETRCL ENGIHE VEHICLES

For proper maintenance of light petrol engine vehicles one standerd
service guide (Appendix B) is tn be followed strictly for gocd service,
safety and long life of ligat petrol engine vehicle

TEMO

"T" for transport, "E" for equipment, "MI" for maintenance and “O" for
organisation, i.e. TEMO is the abbreviation of Transport Equipment
Maintenance Qrganisation.

Once tHe TEMO is established the monthly preventive maintenance,

repairs and reconditioning of assemblies will be the sole responsi-
wility of the TEMO. '

HO TEMO 9ILL FUNCTION

1. One central Unit Assembly Reconditioning Centre to provide aufficient
quantity of reconditioned assemblies to meet the requirement.
Also to nrovide body, chassis, accident repairs and painting.

2. One Static Maintenance Unit to perform monthly preventive main-
tenance for vehicles operating within 25 miles radius.

3. Five Mobile Maintenance Units will operate in predetermined territories
and provide monthly praventive maintenance to approximately 40-50
vehicles per MU per month. Fach vehicle within 15-2- miles
of the service points wili attend for maintenarice.

4, One central parts warehouse for storage of all new znd reconditioned
vehicle parts aad assemblies,

COMILLA, RAJSHAHT AND JESSORE

Each station will have the following:

1. One Auxiliary Unit Assembly reconditioning centre to supplement
- Central Unit Assembly Reconditioning Centre production and work
in similar fashion except that only smaller unit reconditioning
will be done to meet the needs of locally operating maintenance
units.
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2. One static Maintenance Unit to carry out monthly preventive
maintenguce for vehicles operating within 25 wiles radius.

3. Five Mobile Maintenance Units will operate in predetermined areas
and provide monthly preventive maintenazce to approxinately 40-50
vehicles pe? MW per month. Fach vshicle within 15~20 miles of
the service points will attend for maintenarnce.

PROCUREMINT OF UNICER SPARTS

It has already been menticned in the wmaster loan agreement that the
cost of operstion waintenance and repairs of UNICEF vehicles are

to be borne by the Government. But in cagse of non-availability of
spares in local wmarket, the same may be obtained from UNICLF stock

if available, proviied the quarterly progress report are furnished
properly. TUNICEF mnaxes available the spare parts for use in UNICEF
vehicles on loan, The individual vehicles users can submit requisition
for spare parts in the chart form "Indent for UNICEF vehicles spare
parts" {Appendix C; furnishing f11 particulars as called for in

the form.

QUARTERLY VEHICL"S HEPORT ON UNICEF VEHICLE

Under the Master Loan Agreement covering UVICEF vehicles loaned to
Govt., the Govt. will furnish to UNICEF a quarterly report on the
vehicles indicating:

(a) Licence number or fleet number

(b) HMake, model and serial number

{¢c) First year in service

(d) Total mni1leage

(e) Condition

(f) Days out of azervice since last report

(g) Reason being out of service

{h) Cost of maintenance and repairs ete.

The above said quaries along with other wantings are recorded in g
form "Quarterly vehicle report on UNICEF vehicle” (Appendix npr),

../
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INSTRUCTICN TO BE OBSE%KEP IV TH. CAsE OF ACCIDYNYT

UNICEF already circulated the fsllcwing infermation for observation
in case of accident. :

1. Give every vpossible assistence to arrange Medical Treatment and
Transport t¢ injured persons.

2. Note time, date and vlace of accident.

3, MNote circumstances such as road conditions, width of the road,
weather condition, load, vehicles speed and tyre of vehicle,

4, 1If other persons or vehicles are ianvolved, obtain driver's name,
licence. number, addr2:ss and insurance compvany of the driver of
the other vehicle. Give your/driver’s name, licence number,
UNICEF address and insurance company to the other driver involwved.
Obtain names and addresses of witnesses and injured persons.

5. If other persons are injured or damages to the other vehicle
or property, a police report MUST Bt MADE,

Provide the police witr the following information:-

Your name

)
b) Yeur driving licence nunber
) The address of TNICEF, Dacca

{d: The insurance company that the vehicle is insured with and
the insurance certificate number.

6. Inform Dacca by cable this tc be followed with two copies of
the ccempleted accident and description of how accident. occurred.

7. Under NO CIRCUMSTANCES are offers of merey to bhe made or any
" negotiations or deals enterea into.

8. The Dacca of“ice will handle all claims in connsction with accidents.

J. No vepairs should be cerried cwt until instructions to do so are
received from Dacca.

LOG_BOOK

Log book iz the record register for furnishing detail information
showing mileage, timing users, sigrature. particular of jouraey,
information cf lubricants and fuel etc. for each trip as ver CPW code.

This book should be furnishbed properly on daily basis. Any discrepancy
maintaining log book officer rconcerned will be held responsible for
migsappropriation of public money. :

L2 2 2
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UNITED HATIONS CHILDREN'S (UNLCEF)
DACCA, BANG LADESH

PREVENTIVE MAINTIHANCE S3Z2VICE GUIDE FOR LIGHT PETROL

EAGINE VEBICLES JEERS,VOLUSWACEN

" OPERATION

1.5 3 6 S 12 15 18 I
T 2 & 6 8 10 12 #iles ~ .0 Vhousands
. : q.
®ossis Lubrication X X X X X X X Continuinglavosy™
| 2,000 miles
- Change Engine’ 0il X X X X X X X v n " "
.‘- ’ . ‘ -
Bange Engine 0il Filter X X = X X " » 6,0GC Kb
S A 4,000 miles
Mozn 0il Strainer (VW) X X X w 9,000 Kl
me e 6,000 pmiles
"ﬂez’m Fuel Filters X X X X X X X v H 3,600 Kil
' - 2,000 miles
‘Service Airclezner . X X X X X X x = " "
®hock ALl 01l Levels-Engine,Gearbos,Meansfer.Goso Differential X X X X X X X & N
®hange Gearbox 0il X X - X u  w 9,000 Ki
= _ 6,000 miles
€hange Transfer Gpse 0il X X X v " "
lChangeARaar—Front Differential 0il X X X v w "
Check Fluid Leve in Battery X X X X X X X " 3,000 K
_ 2,000 nmiles
€heck Fluid in Brzke Master Cylinder X X X X X X X " " n
Service Cooling Systen X X X X X X x v v " "
Service'Tyres and Adjust Wheel Bearings X X X xX . n 6,000 Ki
: I, 000 miles
_Check Brake Operation and Pedal Free’ Play X X X X X X x w 3,000 Kei
: 2,000 piles
Dry AlrcIéanersAReﬁrace Elenent X “ Rach 15,000 Kl

* Changer :per mileape/KM shown or every 60 desys, whichever occurs first,

10, OOQ niles

LoY e~2



Kl

OPERATION 1.5 3 6 12 15 18
: o 1 ) 8 10 . 12 Miles In thousands |
“Check Clutch Pedal F#eé Play X X X X Continuing avery Z;ggg ﬁ?les
€Ckeck ¢ All V=Balt Tensions X X X X X X " " L "
®ad Test Including a Check of All Instruments,Lights B
Controls _ X X X X X X n " n "
Engine Tune~up X X X X X X " 1 T 1"
kdjust Tappet Clearance(NOT SIX CYLINDER JEEPS) X X X X W T "6',000. T
‘ Tigh;en~0y1inder hezd Bolts X X w 0 .;1§jggg.;éles
Fighten All Dody Bolts X X T R 7-‘8:333 mele
" €heck Bréke Linings | X v X VX "o W “:g:ggglﬁéie
€heck Exhaust System for Leaks X X X " " “3L900'9i1a
Check Axle U-Bolt Torque ‘ e m—— X X Y X o " o T
€ceck Shock Absorber HMountings and Buéhes X X " fi 9'006 Kl
Check Front Rear 3prings—Bushings X X n n ﬁ,OOC“m:la
che%héiéiﬁhé» and Starting Circuits X X T R R
€heck Tie Rod Ends for Security and Play X X X " " : " #
Bzll Joints—Chaeck Play X X ™ TRASTE T
Chéck All Dust Covers Sleeves and Seals X X X " " n n
€heck Steering for Play and Leaks - X X X " " G,OOO.KM
€heck Ali 0il Seals for Leaks - X X X " " gjggg 2&16
2..uopnse Change Spark—?lugs and Contact Bresker Points " X " " 12?833 i&lf

10,000 mile

Lubricants to be used: BEnrine 0il-S.A,E.%40 or 30 Gear Cil-S,A.B,50 Greese-Hultipurpose For more specific and
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LPPENDIX -

QUARTERLY VEHICLE REPCRT ON UNICLEF VEHICLE

Date of Report

Quarterly report for quarter. Vehile Flzet No __Vehicle Regn.

Vehicle assigned to : Location

Naue of driver Speedoneter reading 1lst day of the quarter

Speedoneter reading last day of the quarter Miles/Kiloueters done__ ..
Miles/Kiloueters per allen of petrol Preventive Maintenance Inspection:

Dates Mileage seading Days out of service since last report_ ___

Reasons:

General condition of the vehicle: Good [::7 Yair [/ / dequires repair [/ /
Explaiu:

CPERATING EXPENSE MAINTENANCE EXPENSE

Qnty. of fuel used_____ gals: Cost Onty of oil changed Cost______ .

Qnty. of 21l added prts. CTost_____ 0il filter changed _________ Cost__
No. of preventive

Laintenance Cost__

Total Cost======= Total Cost ¢  =======

Avers,se operational cost per m/k Average uaintenance cost per n/k _

REPAIR EXPENSE

- s omam——

Labour Cost
Spare Parts & supplies Cost
. /
Total Cost  ======= Average repeir cost per w/k o

VEHICLE ACCIDENTS SINCE LAST REPORT
Repair labour cost
Spare parts & supplies cost

Teotal cost mmm=m=s

Co.wents:

Signature c¢f reporting officer

Nane in block letters

Designation

/PG Project
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SIFKING AFD RESINKING OF HAND TUREHPLLS

I.JTRODGCTION:

The term sinking means, boring a new tubewell and resinking weass
withdrawing a derelict tubewell and sinking it again with the useful
withdrawn materials and with additional rev materials. The labour
c¢ost of resinking 60f a2 well is higher than that of sinking a new
well. DBut overall cost i€ less than a new well for re-use of the
withdrawn serviceable materials and the salvaged value of the
unserviceable withdrawn materials.

and tubewell consists of ggnerally: (1) Well pipes, (2) Screen,

Ah
(3) Sand-trap, and (4) Hand pump.

ap

EUﬁCTIOﬁ & SPECIFICATION CGF DIFFEREIET PARFS:

2.1"; P& ges: . : . Tan
The size of well pipes used for a hend tubewell varies from 13"

. %0 14" -dia pires of various materials such as mild .steel (r.s,)
gal¥anized iron (c.1.) polyvinyl ckloride (PVC) etc. Of these
G.I. pipes are universally used ‘c¢r a long time due to its drilling
facilities as well as protection sgaiust corrosion.:

Recently FVC pipes, after pilot projects and fesearch, have becone
very popular for sinking-hand tubewells for the followimg qualities:

(a) It iS7light weight; hence tra.sportation cost is wmuch less.

(b) It is cheaper - at least 4050 cheaper than G.I. or steel pipes.
. {e) It bas got absolute ant£~corrosive properties.
(d) Priction losses are low in coapa£éionlﬁith éhe s;eel pipes.
(e) Jointing with 'solveit cement' joint is easier and quicler.
For tle above reasons many other developing countries have started

using PVC pipes in hand tubewells. Presently in Bangladesh PVC
pipes are extensively used for sinking hand tubewells.

2.2‘ S@ieén:

4;Thé écreén is the perforated portion of a well through which ground
"water enters irto the well from the aguifer, keeping aquifer sand
away from entering into the tubewell, '
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" The follovwirg types and sizes of screens 4re used in Bangladesh:

(a) Brass screens are made out of 13" to 13" dia ¥.S. or G.IL.pipes
covered with 60 to 80 resh copper wire net and brass perforated
sheets. It is usually made H' long.

A nesh is a wire net opening. 80 mesh is so called wiien one
square inch of wire net contains 20 square holes cr opening and
so ‘a 60 mesh is s¢ called vhen it contains 60 square holes.
Hence it is appsrent thet tl.e opening of a 60 mesh screen is
birper than a 80 mesh screen.

Slotted screen ds 80 called when a pipe is bodily slotted or
when slits arg¢ mede in a pipe. A slot is measured in thousandth
part of an inch, Hence 8 slotted screen weans an opening of
8/10C0 inch and so forth.

The relation between mesh zind slot is that 80 mesh is approximately
equivalent to 8 slotted and 60 mesh 10 slotted screen.

(b) Other types of screens are also used in hand tubewells such as

monolithic brass screen, stainless steel screen, ¥VC screen,

fibre glass screen etc, The stainless steel screen, though
superior due to its anti-corrosive property and physical strength
to all other screen, is not used for hand tubewells in Bangladesh
because of its prohibitive cost. But they are used in big
“tubewells in urban areas for piped water supply projects.

In Banglcdesh fibre glass screens are used only in big digmeter
tubewells for irrigation use.

The PVC screen being corrosion proof and much cheaper is now
extensively used in Banglddesh. 8, 10 and 12 slotted screens

are quite suitable for shallow 2nd deep wells in different perts
of Bangladesh, Formally 12 feet screen for shallow wells and

18 feet for deep wells are used. Use of only 6 feet screen is an
exceptionel case where thickness of aquifer is meagre.

Sand Trap:

A sand trap is an extension of a blark nipe of about 4' to 6' long
fixed at the bottom end o. the screen. The open end of the blank
pipe is sealed with a cap. The purvose of the sand trep is te trap
the incoming finer sand whicl: escape from scresning out of the
s¢reen and settle ultimately in the trao ~nd ‘hus save the sereen
from blocking.



2.4 Hand Pump:

Hand purp is mede of cast iron. The function of hand pump is to
pump water frow thLe well by centrifugal force. Fresently two

gsizes of hand puwps i.e. Ho. 6 and fo. 4 are in use in Ban:ladesh.
The yield of hand pump 'o. 6 is between 6 and 10 gallons rer minute.
The component parts of a hend pump with their full deacription can
be seen in the DFHE booklet "Facts About a Tube Well". The use of
N¥o. 4 hand puup is restricted to the wells whose screen length is

6 feet only.

2.5 Jointing Materisls:

G. I. pipes and strainers are joined together with G.I, sockets,
Tre PVC pipes have got two types of joints - (1) PVC socket with
threaded joints, (2) Solvent cement joint - normally spigot and

fancet eunded pipes.

TCOLS AND PLANTS:

Por sinking end withdrawing a tvbewell, the following toels are required:

Chain Tong, Loose Chain, Yrenches, Die, Cutter, lLacksaw and Blades,
Swivel, Pulley, Jack, Derrick, Clamps, Force pump, Boring bit, etc.

METEOD CF_BORING:

Boring of hand tubewells are dome in two different metho's in Ban:lz esh.

4.1 Sluvdger Method:

This is a primitive, but effective method. In this method the well
pipe is pusted down into the earth by manual labour with the help of
some bamboo staging and rafter. Position of different sand layers in
different depth, are obtained correctly in this rethod.

First of all a pot hole of about 2 ft. dia and 2 ft. deep is made
whe e water is poured. Then a piecc of pipe is placed vertically in it
and is pushed up and down by jerling action through a bamboo rafter
fastened with the pipe. While the pipe is penetrating, the loosened
soil enters in and comes out through the top of the pipe making hole .
into the earth. DMore pieces of pipes are added while the soil is more
and more penetrated. . '

During the vrocess, the Head Mistry sits on the top of the staging
apd always tales care that the pipe is driven perfectly vertical.

At‘every vpward ard downhard wotion of the boring pipe, the technicel
zap operates his hand in the mouvth of the pipe in such a way that a
vacvug is created to give a suckingz action. | :
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During the progress of work, scil sample is collected and examined

at every 10 to 20 ft. layer. Boring is stopped where gcod wa'er
bearing strata or aquifer is obtained. Then the whcle lengtl of

pipe is withdrawn piece by piece keepirg the bore intact. Tui.edi=ztely
after withdrawal sand trap and screens along with pipes are fitted

and lowered up to the ascertained depth.

The sludger syster is generally adopted for the tubewells whose depth
ig within 150 ft. Tke pot hole should always be kept full of water

during the period of operation; otherwise caving may occur.

Water Jet Fethod:

A powerful force pump is used to pump water into the jetting pipe to
loosen the soil 2nd force it out from the top through the annuler
space between the jetting pipe -né the casing..

Wrile boring a tubewell in deep strata, beyond 150 ft,, this method
is generally adopted. This system is rapid and easy in sinking small
tubewells upto any depth.

In wvater jet method, unlike big diameter wells, full casing is nct
necessary vhile boring hand tubewells. Only 20 feet long 6 inch édia.
casing pipe from the ground level may do. The rest bore may be made
'open bore' without problem. '

WITHDRAWILG OF TUBRKWILLS:

In our country, for withdrawing a hand tvbewell the following three netliods
are generally adopted.

5.1

5.2

"Dr.eky" System:

It is a primitive syster, very handy tc withdraw a tubewell upto

100 ft. deep. The mettod is to just applying a lever action to iorce
out ‘hre pipes from the ground. The tools required are also simple.

A log of tree of 8 to 10 ft. long and a few feat of rope are required
for withdrawal operstion.

Liting by Jack:

This is also simple method but it neceds costly equipments. Well
of ary denth can be withd¥awn by this method. In this metl.od
2 Jacks (capacity according to require.cn ) and one pair of claups

" are required. ‘

First, clarrs are fixed with well pipe end then the jacks are fitted
with *he clawmps for 1lifting operation. Care should be taken to
operate the jack very smoothly; because if undue force is applied
well pipes may be torn at the joints where corrosion is high. Wien
the vipgs are too tightly attached to tue ground this methiod zlone
will not help for withdrawing.
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5.3 Sice Boring:

In difficult cases, spacially uheis the gbove tvo methods f-il, a
boring shovld be madi by the sile of the well to be withdrawn with
boring pipes to loosen the soil around the well and then any of tie
sbove two methods weould be useful for withdrawing. For methods cf
boring and sa ¢ vwithdrawing of a derelict tubewell detailrinformation
may be hsd from "Pacts about a Tubewcll", a DPHE Publicstion.

FATI ORT CI" A TUBEWTIL:

Sinking of 2 tubewell is called a failure if it fails to give potable water
or reesonable quentity of potable water by an easy stroke of hand pump.

The following are t!2 probable rcasons of failure of g tubewell:

(i) Instellation of screen at improper layer i.¢. either clay
or fine sand.

(ii) Improper development of well.

(i1i) If a screcn is located in an aqui.er where thre concentr: vions
of min:rals are higher than the allowable limits.

'(iv) If th: screen is clogped with clay or sand duc to breaking
during constructior of a wecll or for some other reasons.

(v) Cloggirg of screen by natural process, due to corrosion,
incrustation or sa~d filling.

The remedial measure for the zbove ceusas is to withdraw the well -nd
re-sink it.

A tubewell also fails to give water temporarily due to dauzges to one «r

more component p-rts of the hand pump. The remedy is to replace the
damaged peorts.

DEVELOFI T OF VELLS:

Developnent of a woell reans to pull out fine sand from the aquifer by
pumping till sand free water is obtained. his requires to pump out
abovt 50 percent o the aquifer sand around the screen. Development-thus
makes the aquifer moro perieable. Also a ‘development is not done fully
after constructics o o well, fine serd that comes in during normal
punping of a well is deposited =t bottom filling the sand trap and the
screcn, makine the well ultimately choked up within a very short tirve.
fluch a well of covrse can be mad: goed by desanding it — a method

which is adopted in mainte arcce prosramuc.
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Currently, vells are generrlly developed by only continuous pumping till
sand free vater is obtzincd. The metl.od of couvrse is not full proof
mcthod of development; but under existirg conditions this is the only
mcthod being adopted in Bengladesh.

COLSTRUCTION CF PLATFCRI:

Construction of pl-tform is required lor:

(i) Xoceping the land around the woll dry from spilled water for the
convenicnce of the users »s wcell a8 or aesthetic reason.

(ii) Avoiding rercolation of spilled and o-her polluted surface unter
at the base of the well.

~(iii) To keep the well pipe rigidly fixed.

Platform may be of brick built or cement concrete (C.C.) cast in site or
reirorecd cement comerete (R.C.C.) sl-bs fabricated at site. So also a
spill water drain, generally 3 to S fout long is made to remove spill
Wwa et eway to Cownward groun: slope from the oise of the well.

T*¢ bage o tle well, if not on 2o raised ground should be reised, proverly
eloped, rwured and consolidzted before = platform is constructed.

CCMCLUSICH :

In sinking a well *he nain peint of obscrvation is to maintain depth-quality
ré¢lztionship for economic-sinking. Wrich is, that a well is sumk in a
shallower aquifer whei. water quzlity is rcasonebly good. In such aguifer
the grain size o” thc sand should boe ascertained by visual observetion with
the "sand comparator" and slot size of the screen determined. The observa-
tion should be recorded for cach nrca. They are:

(1) depth: of wells, (2) slot size of scre: ns, (3) water quality(Fe, C1,
hardness etc.) =and optimum quentity (gpm). '

In thig way, the entire arca of the country could be suwrveyed for ground
water occurancc. The data may be compiled in » book form for use es
Nz=tional data for Grou dwa'er und wells. '
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INTRODUCTION:

Man's search for pure water supply began from time imuemorial; but thou=-
sands of years passed by before our more recent ancestors learnt to build
cities and enjoy the convenience of water piped into their houses and
drains built to take away the waste water. Ever since it has always been
an attempt at improving the standard of convenience and perhaps luxury

at the same time reducing health hazards from water to the minimunm
possible by impreoving the material, construction, workmanship, quality,
sesthetics, etc. But much of the sophisticated water supplies in the
world are still the privilege of only a few cities of the world; practi-
cally half the urban population of the world are yet to enjoy the benefits
of a piped water supply system in their dwellings. We in Bangladesh also
Tform part of the latter group of the world population,

IMPORTANCE OF WATEk SUPPLY:

Water is next to air frowm the point of view of its importance as man's
survival is very much dependent on the use of water. At the same time, it
is also necessary that the water consumed is free from disease causing
organism or the presence of any toxic substances which would endanger

the health of the consumer. But such needs are becoming increasingly
difficult to meet as pollution has reduced the quality of many of the
sources of water.

REQUIREMENT OF WATER AND PREDICTION OF POPULATION:

Prior to the design of any water supply system, the quantity of water
that nay be required by the users of a particular area consistent with
their habits and possible development over a period of 25 to 30 years

has to be worked out. This would mean that the probable growth of popule-
tion in that period has slso to be studied. In respect of prediction of

‘population, the designers often depend on the statistics that may be

available with the census and other related organizations. The quantity
of water required per head per day is also assumed in comparison with
the use of water in towns of comparatle nature, also taking into account
the prospective growth of industries, etc. in the area.

ELEMENTS OF DESIGN:

The essential elements of design of a water supply system of a conven-
tional type are :

a) Quantity of water required

b) Selection of source consistent with quantity and quality requirement

c) System of collection

d) Treatment of water (purification) and hydraulics involved in lifting
of water and its storage

e) Disinfection

f) Distribution systen and their hydraulics

ceeee2f
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DIFFERENT USES OF WATER:

The essential uses of water are :

a) Domestic - which includes drinking, cocking, bathing, washing, use
by domestic animals, etc.

b) Industrial demand - prinarily for manufecturing processes

c) Commercial deiend - for hotels, restaurants, public offices, etc, .

d) For public utility services - for street washing, gzardening, fire
fighting, etc.

e) Unavoidable waste.

SOURCES OF SUPPLY:

" The sources of supply of water in nature are primarily surface water es

in rivers, lakes, etc. and fron ground water.

SYSTEMS OF COLLECTION:

The collection systenm would include norually intakes and puaping stations

in the case of surface waters and infiltration gallaries, collecting wells,

tubewells and pumpln stations 1n the case of ground water.

TREATMENT /PURIFICATION:

This of course will vary with the quality of waler and the extent of
pprification'called for. In respect of surface water, this would involve:

a) Sedinentation which would reuove part of the suspended impurities

L
b) Coagulation, filtration and disinfection (in certain cases additional
items like iron reuoval, softening, etc. niay be called for).

In respect of ground water, the treatuent may be primarily for removal
of iron and nanganese or for hardness.

DISTRIBUTICN SYSTEM:

‘This will consist of a net work of pipe lines, valves, fire hydrants and

reserveirs, etc. There are different systeus normally followed in water
supplies, nanely, the zravity system, the floating reservoir systenm, and
the direct line pumping systemn.

QUALITY CONTROL:

\

The system of monitoring quality control is an essential item of work to
be periodically and systcmatically done as the quality particularly of a
surface water might change from time to time. The impurities normally are

cened3/
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are physicel, chemical and bacteriological in nature. There are inter-

national standards laic down with regard to the system of analysis to be
followed for piyed water supplies which forwm a seperate paper ty itself
in this training progranmne.

GRCUND WATER VS. SURFACE WATER:

Although the conventicnal systen of drawing on surface water, puﬁping
and supplying through a net work of distribution pipe line is the nost
comnmon practice in a guod majority of cities in the world, thanks tu the
abundant supply of ground water, Bgngladesh prefers to draw on ground
water and have the water supply in this country from tubewells in uost
cases. '

Between the surface water supply and round water supply, there is a lot
of advantage for the latter over the former. They are described below :

1)

2)
3)
2

5)

Surface Water

Quality of raw water is often bad
and treatment by way of primary and
secondary sedinentation, aeration,
softening, filtration and chlori-
nation are called for.

Needs larger area of treatment
works.

Storage has to be carefully

designed and often duplicate lines

of punping & distribution in parallel
nay have to be laid.

Disinfection with chlorine is
a must - with systematic periodic
analysis for residual chlorine.

Cost of chenicals will be enormous.

6) Pumping charges to 1ift to various

7)

stages of treatment & to reservoirs
will be heavy.

Overall cost will be heavy.

1)

2)

3)

4)

Ground Water

Qualiity is of a much greater
standard - although in some

cases excéss of iron is met
which can be removed by eera-
tion. Moat of the other processes
can be dispensed up.

Needs much less area. Each well
can serve a particular zone and
the storage reservoir can be
located right near-by.

This contingency does not arise
as each can serve ar independent
gone.

Can be avoided and routine check
at riuch greater intervals will
be sufficient.

5) Will be practically none.

6)

Though pumping is involved to
1ift and store water in reser-
voirs the energy consurption
nmay be less.

7) Will be nuch less.

T eneeed/
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Surface Water Ground Water

8) Tine involved for construction 8) Much less.
will be long.

9) Needs detailed investigation and 9) Much less techunical design is
design of ah elaborzte nature. involved except for grcund water
study, selection of strainer
and puwips, ctec.

10) Construction machinery is not Qery 10) Drilling nmachinery will be
much required. : raguired.

11) Is applicable to any large city 11) Cannot possibly be used for
irrespective of size although cities where the population may
societines the distance to source go beyond sone 2.5 millions.

of supply may be too long.

In Bangladesh cities are ternmed municipal when tne population exceeds
5,000. Althcugh in all such cases tlere uay not be a municipality as such,
town committees uay be in position. On this basis, there arc 80 urban towns
outside of Dacca and Chittagcng.

As for Dacca and Chittagong, major water supply scheunes are under construc-
tion now through independent autonomous organizations known under the name
WASA. Both these are financed by IDA Credit and engage Forcign Consultants
for design and execution, supervision, etc. with nationzal engineers controll-
ing the operations. Both these are yet to be coupleted.

Ls regards the other towns, there are at present 34 towns with some form of
piped water supply in operation. In all these czses the water works that
existed in some of then prior to partition of India are still being main-
tained through though sowne of them have become overloaded and obsolete.

HISTORY :

When Pakistan was seperated from India in 1947, there were some 17 water
supplies as noted below :

1. Dacca 10. Jessore

2. HNarayanganj 11, Faridpur

3. Chittageng ’ 12. Noakhali

4. Chandpur 13. OSatkhira

5. Comilla 14. Rajbari

6. Barisal 15. Natore

7. MNymensingh | 16. Munshiganj

8. Rajshahi _ 17. Sylhet
9. ¥hulna.

Y
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The supply was cf a very much restricted nature and only a very few people
were benefited. Even es in 1957, per capita availability of water was only
betwecen 2 -~ 10 gallons. ’

In 10 years, one new water supply at Pabna was installed which supplied
only two zalloas per head per day.

A schene to augment the then existin, runicipel water supply systeiis was
taken up in 1959 and coupleted in 1967 at Government cost. The augnentation
was through the provision of additional tubewells about 60 in number.

The following 9 inportant towns were then taken up for iwproving the water
supply under the auspices of Directorate of Public Health Engineering which
was -develcped as a seperate entity already by then.

1. EKhulna 6. Narayanganj
2. Pabna 7. Faridpur

3. Rangpur 8., Barisal

4. Rajshahi 9., Conilla

5. Myuensingh

It is interesting to note that while the above 9 schewmes were under different
stages of conpletion, another 21 towns were taken up for development, (Vide
list given below).

1. Cox's Bazar 12. Rajbari

2. Rangamati 13. Madaripur
3. Noakheli 14. Patvakhali
4. Chandpur 15. Bagerhat
5. Brahwanbaria 16. Jessore

6. Habiganj ' 17. Kushtia

7. Sylhet 18. Serajganj
8. Kishoreganj 19, Bogra

9. Jamalpur ' 20. Saidpur
10. Tangail 21. Dinajpur

11. Munshiganj

None of the municipal water works nmenticned above can be regarded as
satisfactory today feor various reasons. Some are still inconmplete, sone
do not cover the entire area, most of the supplies are far from adequate,
the pressure is very nuch below the required level, no water supply is
continuous and quality control is questionable in many cases.

The major constraints which led to such a situation were : materials,
noney aad ilan-power.
BN Y4
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CUARENT PRACTICE:

The water supplies are investizated, designed and executed by th- DPHE

and handed over to the municiypality for maintenance. In theory, the wuni-
cipality is to pay 2/3 of the capital cost and ncet the annual maintenance
charges from the time they take over. Due to want of adequate experience
and trained personnel in nanageacnt, most of the water werks are poorly
manazed. Neither do they rive a ood service with adequate quantity of
safe water under pressure nor do they collect charges even to run the
systeus. Tc ueat shortsge, 6,000 tubewells were done by DPHE in 1974 to
supplement the existing water supply facilities in the various towns.

A national sector study was conducted by the IBRD/WHO (PIP) Unit during
October '73 and they have recommended setting up an authority to improve
water supply in eight selected towns, with a $ 9 million initial credit
fronm the World Bank. The offer is under active considerstion of the Govern~
nent. It is presumed that the offer will be accepted and work taken up

in the course of a year or so.

PROPOSALS:
The DPHE proposals are :

a) to conplete the water supplies in towns alrecady taken up

b) to initiate action and proceed with the works of the renaining towns
subject to availability of funr.s.and foreign exchange.

The current Five Year Plan provides also for the followinz in addition to
the towns mentioned earlier under Urban Water Supply other than thati in
Dacca and Chittagong:

1. Gopalganj 18, Nilphauari
2. Feni "~ 19. Banderban

3. Bazitpur ' 20, Satkhira

4. Jhenaidah 21. Narail

5. Jhalakati 22. Kot Chandpur
6. Perojpur 23. Meherpur

7. Lalaonirhat 24. Maulvi Bazar
8. Muktagacha 25. Chuadanga

9. Hetrokona 26. Natore

10. Parbatipur 27. Iswardi ,
11. Sherpur 28, Bhola

12. Thakurgaon 29. Barguna

13, Noagsaon 30. Jaipurhat
14. Manikganj 31. Sunanganj
15. Magura ’ 32. Gaibandah
16. Narsingdi 33. Kurigram

17. Nawabgan}] 34. Rangarh

R 74
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In all the above urban water supnlies the¢ works involved are nore or less
the sane. They are :

a) Investization ~ Consisting of projection of population, quantity of
water denanded for different zrea - residential, connercial and
industrial.

©) Laying out distribution system with rcspect to location of wells and
reservoirs.

c) Studying ground water potential, e¢xploratory boring, location of sites
of wells, selection of slot size and selection of punps.

d) Supply ot powers, constructicn of puaping structures and installation
of pump.

e) Type of distribution of systen, metering, etc.
f) Training of staff - field as well as nanagenent.
g) Pixing of tariff, installation of neters,

h) Setting up quality control units, handing over system to muniicipality
including staff.

The coverage of urban water supply in respect of population in Bargladesk,
presents a grim picture compared to other countries in the South East Asiw
Region. Bangladesh ranks fifth in a list of <even. While on rurali water
supply we are very puch shead of the countries in the region, we lack
behind in urban supply. With the potential we have by way of source and
the offer of assistance frowm foreign agencies and with all the trained
rianpower we have it is upto us to cetch up apnd achieve the target szt

for the UN Developnent Decade for 1980, nanely 60% population coverage.

—/PQ
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REPAIRS AND MAINTErANKCE OF HANDPUMP TUBEWELLS
RANGLADESH

INTRODUCTION:

The Directorate of Public Health Engineering (DPEE) is essentially
entrusted with the job of promoiing Environmental Sanitation through
the supply of safe drinking water in both urban and rural areas.,
¥hen a water supply scheme is completed it needs operation and
maintenance. In the csse of urban piped water supply systers,
operation and maintenance, after completion of works by the DFHE,
are normally entrusted to the Pourgshavas., But in the case of rural
water supply systems (rural hand tubewells) the operation in effect
is carried out by the individual uger. The department need only
maintain them.

Proper maintenance in fact is vital for any water supply system and
particularly so far the rural hand tubewells as the health of about
200 people is dependent on every single hand tubewell and thus the
vast majority of population of the country as there are alreagdy over
200,000 wells. Hence DPEE has taken up the tank of maintaining them
also besices sinking. If DPHEE faile to naintain hand tubewells
properly, soon “he tubewells will be out of order and people will be
deprived of safe drinking water and in effect the existence of DPHE
will be meaningless. So, the maintenance and repair of rural hand
tubewells is a sacred duty of DPHE.

MAINTENANCE:

Literally, maintenance means to nurse, to develop, to upkeep, etc.
and technically it means to keep an installation in true working
condition, In general, the term maintensnce of hand tubewells means
to keep the pump in good working order, to keep the strainer clean
and to keep the platform in good condition.

PATR:

Repair of a hand tubewell means generally the repair of hand punp.
The hand pump consists of many movable parts of various materials
ssembled tcgether. The hand pump consists of the following parts:
Figure 1) - Barrel, Base, Head Cover, Piston Rod, Plunger, Handle,
Bucket, Seat Valve, Valve Weight, Nuts and Bolts, ete,

It is just common sese to understand that tre component parts of amy .
machine go out of ofder due to wear and tesr from long use, sometimes
due to mishandling and occasionally due to unusual break-down and
needs fresh spare parts to bring the mechine into commission. In the
case of the hand pump of a tubewell, there is no exception to it,

Rut the sslient point is, are DPHE wells are brought into commission
in quickest time as they would demand?
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The most vulnerable parts of a hand pump to wear and tear are the
buckgt and sest valve, because they are made of either leather or
PVC. Other parts being of cast iron or mild steel last longer.

4 PVC bucket msy last between 6 months to one year whereas a leather
bucket lasts between 15 days to 3 months. This is our latest finding.
&lsc PVC bucket is uuch cheaper than leather bucket. Seat valve is
made of leather and way last between 6 months to 1 yeur., OIFHE is now
using PVC bucket extensively, PVC seat valves have not yet proved
successful. ’

Tools and plant required for repcir cf a hand pump, as shown in figure 2,
are: Tris wrench, :Pipe wrench, Sly wrench, Screw driver, Hack-saw blade,
Hack-saw frauwe, Pipe cutter, Chain pipe tong, Die etc. Use of each of
the above toois would be demonstrated to you in the field after the
class hour.

4. MANAGEMENT OF MAINTENANCE AND REPAIR:

Today DPHE has got 200,000 rural hand tubevells spread over an area of
55,200 sq. miles, Each tubewell needs care and attention of a
responsible person who can repair it,

In the management set up, last tier consists of the mechanice who are
the directly resgonsible persons for repairing of wells by going from
village to village like a postman. Four mechanics in each Thana have
been placed for this. They have been posted in Unions. For supervision
and control over the activities of mechanics two Sub-Assistant Engineers
and one Assistant Engineer have been posted in the 3ub-Division head-
quarters. This means that these three persons, are to manage and
control about 26 mechanics spread anywhere in 876 sq. miles of a
Sub-division boundary. This is in addition to their otler jobs of
execuiion of rural hand tubewells spread over the same area. If the
mechanics do not move and work with dedication, it is extremely
difficult for Asstt. Engineers and Sub-Assistant Engineers to keep
watch over their movements. It requires initiative, intelligence
and tact on the part of Assistant Engineers to monitor their movements.
The Assistant Engineers can utilize the offices of Union Parishads as
information media, The Chairman of each Union Parishad has been given

_ authority to look after the activities of the mechanics. Assistant
Engineers should impress upon the Chairmen the necessity of their

- giving authentic reports ageinst the inefficient and defaulting
mechanics, For this, the Assistant Engine¢rs should see the Chairman
in their places at least once a year. Unless people are taken into
confidence and told sbout our purpose, the mairmtenance progranme
would be a failure. '

It should be remembered that for every well that is out of oprder, about
200 peovle will suffer for want of safe driniing water. And if an
epidemic of diseases like, Cholera, Typhoid or Dysentery bregks out,
lots of people fzll sick frouw water-borne digeases and many wmay die.
This hvmen feeling sheuvld ne iwbibed in the minds of Sub-Assiptant
Engineers, Mechanics, Meuwbers of U,P, and al) concerned. To do that
each Assistant Engineer nesds to make up his wind first.
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It requires strict control over the inventory of materials both in

stock as well as issued and used by the mechanics, The proof of use
of a component part is the production of a damaged part to be taken
back to store stock by the mechanics. If that is not done then whst
else is the proof of utilization? For this, the Assistant Engineers
ghould make random check in the field with the copies of the previous
month's progress reports of mechanics.

CONSTRAIKTS:

The mechanics have got no permanent address or a place of residence
in the Union where they can be hauled up.

If DPHE had Thara offices with stores under some supervising staff,
service and inspection could be quicker and thorough.

However, till such a position is reached the DPHElEngineers will have
to work much harder and mske up for the constraints.

COBCLUSION:

The ultimate goal of the DPBB is to eradicate water-borne diseases and
thus improve environmental sanitation of the entire country. This is
really a humanitaerian job and hard too, because it is difficult to
induce people to adopt health habits and ever if attempted it will
take a long time. The best way is, therefore, to give health education
to school children. They may also be taught about the saimple mechanism
of a hand pump and how to repair it. Then they will find interest at
least to check if the mechanics have actually repaired wells., Also
they can diagnose the defect and inform the authority through suitable
information media,
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SCANNULE . UOURSE OUTLINE

Menday

G.00 Al - 10:C0 AM

Class Roon Lecture : (;ssistant Enginecr)

Duties wuid responsibilities of tutowsll wechanics. Present systeu cf neine
tenance Prorraume. UNICEF-DPAE progracies of sinking and resinking tubewells.

(See hnnexure - A)

10:20 AM - 12:3C PM

Demonstration : (S ab-igsistant Er rineer)

Denonstration of new purp and spares; PVC tuckets; Deep set punps (where
applicable).

Sone rcutine repair and nsintemence werks.

2.30 PM - 4:30 PM

lass Room Lecture : (Assistent £r Blneﬁr)

Bagic informatiorn on sinking and resinking of tubesuells. Selection of
aguifer.

Selecticn of slot size. Use of sand cowparators. Development Of tubewells.
Platforn construction, water quality, field tests. (See Lnnexure - B)
Tuesday

9:00 41 - 5:00 PV

ielid Vork : (Assistant Engineer & Sub-isaictant Engineer)

Sinking of & tubswell by sludgsr ..2thou; Installaticsu with PVC solvent
cenent plp“. Tubewsll Devzlopnent.

Wednesday
9:00 AM - 10:00 AN

T

Class Rocin Lecture : (Lssistant Bngineer

Specification DPHE-OOT; Clarification clsusc by clause; Meintensnce of records;
List of tubewells; Progress Rerort. Cooperation ith iocal peopie.
10:30 Al ~ 12:30 PH

Field Work : (Asnistar ® Sngineer * Sub-iscistant Enginesy)

=

000002/
Demonstration of Plytform Construntion.

2:30 F¥ = 3:00

¥ritten Test

2:%20 PM - 5:0C T
m
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ATERURE - 4

Duties and Responsibiiities of Tuhewell Mechanics

e Y

Tubewell wmechanics 2munlored oy the Dirag z
ing ars rsg po*wlole for rocsir 2and wai G

the »ural areas of Banigladesh, They o tzched to the offices of thue
Asaietant Buginears in the sub-divisicns but they-stay in the fisld
most of thc time »opeiri-s tubevells in the villa;es. They come to the
sub=division office at the bepinniig of avery Jortnight Lo collact

spare parts and submit prozress cerort.  They work wder the supspvigion
of the Sub-Assistant Bngianere= and the Assistant Baeinoars

of Fublic Hdsalth Engineer-
of &l JTEB tubewells in

Ths job of a meechanic is of great importance Jor the wollbeing of the
comon prople. Hand tubewells are the ¢nly safe source of watser in
the tural areas of Bangladesh. The guccesa of tas rursl wabtor supuly
programse depands to a great extent on the perfommence ¢f the ifubewell
mechanics., Again, the standard of “e:lth of the rural popiilaticn is
vitally 1linikked with the succees of the cural water supply programme.
Thus, the significsnce and importance of the rols of mwechanies in tho
riral society cannct Le oversmphasized. The mechanics have great
of ficial snd moral resoonsibilitiss tovaerds the sceiety and a lot of
dedicetion and hesrdwork are neccessary to fulfil these rosponsibilitics,
How, the guesstion is, "are the mechanics doing thoir job properly?"
Tre snswer, ia majority ceses. is ™ac". fThare are still frequent
cozplaints wheui tubewalls being lyna& out of order for rnontha, The
inpzet of a tubewelli lying out of order, although not alvays clearly unicr-
stood, is rather assrious. A broken down tubewell would dcprive about
15C piople from a safe sourte of water csusing health hazards to a1l of
them. And Jdefinitely, in most of the caszs the reiuctance or nezgligzerce
of the mechanics is tc b6 blamed for this situnation. New the gquestion is
whether the mechenics have any valid reason for not being hardwoerking
or 3dncere. The snswer again is o definite "noe". The mechanips ave
reasongbly well paid comparsd to othoers in the society and they have
some privileses like opportunity of siaying in their own homes, having
e biaycle wie, waich woet of government omployoes do not have. As e
matter of Tant, OPHE is suendine wore woney om every tubewell than a
private owner and <bill the DPHE tubewells are net working all the time,
Thus, the mechanics cnu hardly justify any clain for additional facilities
whirh they ofton desend as a condition fer hetiter work. Thes couniry can
nardly efford to svsnd anything mors than what ie being spent now. On

the other nacd, th wechanics saould reslize or be mede Yo realize that
they kave mc right 1o stay unless they do tueiz duty properly. The
soongr they got the message, the botter would bz offept on society.

Prosent Svster ¢f Haintenance |

Under *hs precent ssstem, FTonr machrnics are nested in each thana. They
ere mttecnad *to the of fice of the Lssistant Epginesr and work directly
under *thi Jub=Asgietsnt Znvinesrs nod the fssistant Fnginecrs. As the
hezd of the of Tide, the Assistent Unyineer iz the conilrcliing officer

af the mechanics end he can susvend o mechsnic for zeglipence of dutiss,

oo/
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1o luprove the gvatem of nﬁ‘nteﬁr1on wha Governasnd aa empoveced the
Chzirnen of tie Unicn Parichede to thuck 47 #eiks of mecianies sad the
vae of svape parts. Unlezos they certifr ab' 12 axtizfactory ovl of
the mochenics, the Aszjisirat Tnginesr ig not 22449123 to var salapy to
the ueehanics,  Althoask thio sives riss to BOTY nf Sx 2 adui%ia*r;tion;
this wil) dgfinitely Lmnrove e sitoa

tr o pecitive iptesast iw s watber.

1o Aesiatant Sogineyge a1 cven 3l 3tent Enrinears can make
“hn machanics Jg hetter roni My G, vsicelly verifiving

e nreILese revorts Ty talting Iiscipiinery sction if 21l when deeresary.

. L (UNICTW), the
Goveraporyl oFf dongladesh Mss unlerteten on ambitious wlen of providing
largs nuxber of hend tu%seelle ip vurel 23 well au fome urish greas

of Tangiadegh, Tha’ sagrarme inclh

Tith fhe aeniztenes of

a) Install3tiocs of 1175 dear wells and 500 ohaliow welle in the
coastsal zreas.

b) ProvL ion of spare perte fer meintenmace of 125,000 existing
goverament ?ubeve’ls. (ilow camittient is completed),

0)..,¢uL-ﬂF of 100,000 new tubewrells and resinkiag of oO 000 cnoked
up tuhenells.

T™e prograsve ie 2xpected to he completed DY the end of 1975, On
T . ' L T v pap ta}

courletion of this programse, WHICHS is exnected o support ©
new nroxramnes between 1074 and 1975

2)  Sihiking of 155,900 rew ahallow tubswells .

b} Finking 5,000 new deap tubowalis
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ANVEXURE -~ B

Basic Information on Sipking sud Rezinking of Tuhewells

The booklet "Pacts about Tubewells™ mav sauarally e followed in respect
of methods of drilliag of raud tubewell~. tools and equipment uscessary
for drilling eud instsilation of 4ubevws'is ate., withdrawel of choked
up tubewells zte. The paver eatitied "linking and Resiuking of

Eand Tubewells” writtisn hy Mr, ﬁatiar;ﬁztman and ussd in this course
scouid also be followed.

Selecticn of Aquifer:

Selection of proper s2quifer or sandi inyver wilil determine the success of
the tubeweall. The sguifer or sand leyer in which the sirainer is to

be ingtalled must cousigt of medium or coarse gand end for economy the
firzt availegble such laver =hould bs celected. If is completely wrong
to think thrat tubouells installed at ths deensr coarde layers will
yield wmore a’rd better weter than these gt ghallower coarse/medium sand
layers. Cosrss or medium sand layers situated at any dspth velow the
groundwater tav:: will oroduce sufficient guantity of water, if the
tuvewell is instzlled and developed vronerly. Howovar, there may he
regirictions dus to water guality but in absence of auy clear evidence
of -macceptable uater quality at shallower depth thers is no point in
going deeprer. 1In rural ersas, mistskes hesve becu wade in this respect
end tubewells have been driiled at unmecasssrily desper layer and often
producing inferior gquality and/or quantity of water.

Selection of proper sguifer need propetr collsction and identification

of sard samplea. Sanples aay ba ccllected at 10 feet intervals and then
each gawple be carefully ispected and identified, It is preferablde to
propare a field boring log for every tubswell., There ia no reason whiy
mzchanice cannot be properly trained to do this. After ilentifying
eack sample and, if possitle prepaving the boring log, the proper depth
can easily be aseertsined and length of hlank pipe required can be
determined. o

Selection of Slot Sizs: Use of Sand Comparators

——

The slot mize¢ in *the straiaqer is »olated to the 3and size zrouznd the
gbrainer. The slot ovening should Le such a3 ths strairer wil) revaia
only 4% of the sand rzociniag 87F will pass througin the straiaer.

For easy sad guick identification of sand cizes in the field, UNICEF
Loo prevared "ssudl cosrarators' which uill Ve distributed among all the
tachnieal pergsonuel of DHPHY in2luding mechauics. The ccmparator is e
plastic ture haviog three compartmsris in vhich three different sizes
of suud sumrles avs shovw. The sand sarmtle #ith merking "8" indicates
the =ize of zand in which Ne, 8 slot strsinev can be uged, This glso
meang 40% of this is coarau than 00B-inch and 604 is finer. Thus, in
sanda with markings "10" and "i2", astrainers with No. 10 end No, 12
slets respeotively nmay beo used.

eeesf
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4, Development of Tubewells

mb*n nas Leoo ~19"ussed in sufficient details in ths papsr "Sinking and
‘esinking of Tubswells' by Nr., Matiar Rahimen.

5. Platform Construction
Platform construction is verv important gpecially in case of tuoewclis
with PVC pipes where failure of 2 platform nay very well mean the losas
of tuhewell. Cood platform vcnotructmn fili require the following:
a) Use of adequate quuhtzcv of cene nt (2 bag
5) Use of zood qualitv khos and sand
¢) Proper mixiang of ing red*\*rs;
d) Proper curiag ‘
e} Strictly. following ithe drawing and specification.

6. WYater Cuality and Field Tests
In drinving water from tubewslls, gquality.is s&s important gs quantity,
If the tubewell water is not of acceptable quelity due to presence of
somme undegirable cheuwicals, people may not use this watsr and may switeh
to other unsafs source or water. In Banglsdesh, iron and chleride are
the two problem chemicals which are fregquently present in excess of the
acceptable limits. Uanfortunately, this aspect has been overleoked in
meny csses ard we still find a large numbzr of tubewells producing weter
with excessive amount of iroen grd chleride,
The coneentrstion of iron and chloride can easily and conveniently be
measured in the field with hely of field test kits. The mechanics can
easily bve trained in the aae of these kits, Thiz will nelp the strict
implementation of specificetion in rospect of water quality.

s ?
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TRAINING OF TUBEWELL MECHLNICS

General -
The training programnme for tubewell nechanics is considered a part of over—
81l progranme for treining of thv technicsi personnel of DPHE., Mechanics
are primarily responsivls for the msintezuauce cf the tubewells, but they
are also involved in the eupervision of sinkiung and resinking of tubewells.
Hence it is imvortznt that ihe wmechanics siiould have sone basic knowledg:
aré iafcrnatiorn on siuking, resinking and repair of tubewells.,

Durgtion and Tine-Sclicdule ’ e
The programme should te of 3 day-duraciva stargipg preferably on a Mondey,
The exact date for dii e¢rznt sub-divisions will be deci?=d later on as per
Chief Epgineer’s directives. 4 t:ntative tirnc-schedule avd coursce outline

have boen prep=red.

Genaeral Arranceminta

— Y

The trainisz will be held in the Sub-divisicnal headyuarters. The Assistant
dngineer will be entirely responsitlz for thprgauisation and managenent

of the ‘truiring. All tr: sechanics postec irn any particualar sub=division
nust attend the training to be arranced in that sub-division. Failure of

any nechanic to attend the traininsg will weks hiw liatle to disciplinary
action and must b- reported t¢ the C:ief Engineer through probir channel.

The mechanics shculd he informed about the treinirng: at least 2 wecks 2arlier,

- The class room le-tivs nmay be arranccd in any -tchocl or any other educat

2

_iustitution locate? in any central place. The 2.¥. will make all niceausiney

arrangeiienta well ancad of tine. The Assistant Srygineer & tho Sub-lse stant
'Eugineer/Overseer will conduct the class room l:ctures and fi.ll i=iuaatra-
taon as per pre~deteruinced time schedule. The nechanice nay be given a
copy of the time schedule (Bengali) =2t the begimnirns -f the programns.

Lxpenses
The cost fur training will inclute
1) &liowances for the gechanic:
A training allowance of Tk 60/- per mechanic wili be given on the =~

Jay of the training. This will pe in z24dition *~ usual travelling «..
daily nllowances th~ mnechanice r:. .utitled . :.ceive,

2) Sinkin-c €f Denvnetrotion ™ ~ewe .
The :echanicz thewselves 111 -a3ke 2.0t in the entire precess o rwilliir

and 1astallation of the +wulewelld; liv.ice tanere will bte no lakour et
invplived. However urto Tk. 10/ pey te epent for banboo, roii: etc,.
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3)

~-(2)-
Construction of Demonstration'PlatTorm°

The mechanlcs should uneﬁsmlves Vonstruct the platfonm under’ the auidance

... of: the A.E. and aAE/bvers,br An amount wi Tk. 75/— Lay be spent for

4)

1.

L]
.

fpurchasmng khoa .sand ete..

Stationery:

Bach nechanic nay be provided with & pencil and few shects of paper. It
nay also be necessary to purchase chalk, duster etc. An avcunt of Tk.200/-
nay: be. necegsary for these.

L * N :
The Ass1stant Englneers will prepare a consolidated esticate covering
all these items and submit to the Executive Enginecr for prior approval.
A typical estiuste would as follows (based on 32 mechanics).

ESTIMNMLALTE

Training allowance for mechsnics @ Tk. 60/- mechsnic

[l

60 x 32 = 1,920/~

Purchase of Banboo etc. for sinking tubewell = : ’ 100/~
Parchase of khoa ete. fof platforn o= 75/;.
Stationery ., ' N = 200/~
TOTAL = 2,295/-
UNICER contflbu+10n : On notificaetion by the E.E to UNICEF wat‘r.sectzon

Dacca that all crrargenents have been mule for a nmechenics treining course
in a particular sui=civisiong UNICKF will write agreeing to pey the

above costs upto a nexiwuwm of Tk. 3,000 per sub-division, Payuent wiil

be made throuzh the appropriate UNICEF District Representative to the

A.F or direct to the nechanics as nost convenient.

MA/PQ
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HEALTH EDUCATION IN This VILLAGE 7ATER SUPFLY
LMD SAHITATION FROGLAMD

In the rural areas of Bar~ladezh, the most important pubiic hezlth procblem

is one concerned with wholesome drinking water and a safe system of excreta
disposal. lMore than half of the¢ 3icknes: in the country, sre attributed

to enteric diseases urimarily cansed by faecal nollution. #e have the solution
te tiiis in a simple handpump tubewell water supply (good water ig fortunately
available in vlenty in the coun'ry) and a sanitary latrine for every home.

¥e nave a massive scheme in operation Tor the former and a proposal for
introducing the letier in -e'ected areas as a rointer for better health.

The desirsd bhenefits of thie scliewe, however, devend largely on the public
as unless the water supply is utiiized properly and in a hygienic manner
and the latrines are a2lso used bv one gad gll, ihe cherished cbiectives
of public health are not schisved ani large sums of money spent will be
just a waste.

Health education needs are, therefore, perhaps., the most iwportent in a
sitnation of this kind. This would mean bringing sbout =z change in the
people from their traditional habits of taking to the nearest source of
water or defecating in the oven. These changes cannot bhe achieved easily
or quickly. Changes can be brought about only with conscious sustained
efforts in educating, encouraging and motivatiug the people gradually and
with consistant effwrt.

People do not change tueir habits unless they understand the need for such
a change. This would mesn enlisting the participation of the people in

all the programie, to help in planninz and installation and in making them
utilize the facilities. Health education thus becomes a continuous process
at changing the nabits of the people in all spheres - cultural, social and
economic. It is not just passing oo an information. The field engineers
and other staff while in contact with the villagers should create an inter-
personal reclationship and through such relationshir pass on the information
required for better living, gradually and methodically.

The health education staff wic are specialists in the science should suppert
the activities in the fielld by training the field workers engaged in water
supply and sanitation to:

1) create an awareness in the families about need for safe disposal of
excreta, -

2) the neceasity to use protected water suvply,
follow hyeienic %stits at z11 o tages,

4) make every member of the family including the 214 and the voung to
practice go~d habits and,

5) help the familv to take s decision tc use only zood water all the time
and also to see that & canitarv latrine is provided ana used.
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Health Bducators can impart this traiiing by showing the rorkers how to
carry out group discussions, how to elicit suprvort from local people, eic.
They can also show nhow by censtant association with the villagers, leaders
could be selected and useful village coumittees formed who in turn would
shoulder major resnonsibilities of popularising the programme and also wake
the people utilize the amenities extended to them. It is also necessary
for the health educstors from time to time 40 evaluate whether in their
imparting training tc the workers, they have achieved the desired results
aud if not, how to improve tuem., They should help the workers to enlist
the cooperation and involvement of local teachers, voluntarv workers, volug-
tary organizations, etc. to work with them to meke the progras.ue successful.

In respect cf tubewell water supnly, the field workers must ve in a position
tu meet as any of the potential users of the wellz as pessible and explain
to them the difference between the existing sourcee of water and the tubewell
water, how they can keep the wells in good condition, what they have to do

in case of a failure, how to prime a pump, what to do after floods in caae

of submerged wells, advantage of using bleaching mowder, the necessity to
keep the platform around the well clean, etc. etc. Similarly in the case

of senitary 1atr1ne, the field workers should be trained to talk to the
notential users on the clean Liabits they have to follow in respect of the

use of latrines, in flushing, in keeping the apnroach clean, in making every-
one of ths familv use the latrine, the hazards of open defecation, etec. eic.

The educational methodology to be used uay include techniques of working
with individual villagers, zroup discussions and usual contacts, demonstra-
tion, village meetings, crientation for schocl teachers; use of audio-~visual
aids and periodic evaluation.

It must be said in this connectlon that bvefore we attempt an educational
nrograure we must ‘understand the .community first aand this means the health
educators and field workers must viasit the villages as frequently as possible; .
and not only that, every visit.must include demonstrations and talks in the
villages for a SquICleﬂtly long time. Such contacts elone will Lalp them

to select the lieaders. Some of the leaders may be informal in nature, and
cannct be located esasi 'Iv )Y\r‘.ﬁ the nroper 1eader~ are selecred the

problem hecomes simple. It is then, only a two step flow of communication.

Any message siven will be taken up by the leader and transmitted to the
villagers without any difficulty. Action talken before edqucating the peoyple,
will be more a waste of funds. Again we must patiently listen to The peovle,
be sympathetic and thus stimvulate their interest iv the pregramme to ultiuately
identify with ihem. Obv1oxslv for these gqualitics to he developed the WL”kGrS

mist tave an essential sense of duty ond d13“1plwnp in them.
\
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Mr, Mustag dhmed

Joynal ibedin
Quddusur Rahman
Hafizur Kahman Ki-n
Salehuddin Ahmed
Qutubuddin Ahucd
Abul Kalzn

Md. Yakub Ali
Ishzaue 411
Mursheduddin Chowdhury
Skedd. Khorshed ali
Hd. Skah Jahan lallick
Kayemuddin

Ayub Ali

Bazlur Rshran

& K. M.A. Sattar
Golam Sharfuddin
#.zeruddin Khondker
Nur.l Llam

Tofail Ahmed Chowdhury
Shansul Huda

& ,X,M, Ahsanul Hoque
Matiur Rahmen
Haripada Sarker
Saifuddin Ahmed
£ifzal Hossain

ibdul Bari

Md. Shamsuzzoha
Nazru! Islam

4Lbéul Huq Sarder
shdur Nazzaque
Abdur Kahman

LIST OF TRAINEES

Dacca Sadar (North)
" " (South)
Narayangan]

Manikgenj

Tanzail

Faridpur Sadar

Rajvari

Gopalsan)

Sopalganj (on transfer)
Mymensingh Sadar (North)
@ L (South)
Kishorezanj

Hetrokona

Jamalpur

Bzrisal Sacar (¥orth)
(South)
Jhalakati.(from Satkhira)

" i

Percjpur
Patuakhali
Bhola

Burgona
Nareil
Jessore Sadar
Jhenaidah
RaJshahi Sadar
Nawebganj
Naosaon
Serajgan]
Bogrea
Nilphamari
Rurigras

Gaibundah
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33.
54,
- 35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45.
46.
47.

Mr. Mir Aftad Hossain

"

"

”

n

"

Kazi‘KhaWja Baksh
Khalilur Réhman
Khorsihed Alam

ALK, Md. Yahea
Lbdul Karim

Abdur Rahnsa

Abdul Kader Chowdhury
Golam Sarwer
Arshadullah

Nurul Hoqué

Nurul Islam

K, N. Das
Afiluddin Ahmed
Md. Manjurul Islam
Md. Yusuf £1i

Dinajpur'saﬁgr
Thakurgaon .
Comilla Sader (North)
" o (South)
Chandpur '
Noakhali Sadar
Sunamganj

Sylhet Sadar.
Habizan]

Moulvi Bazar

Cox's Bazar
Chittegong Sadar (North)
Mggura

Kushtis Sadar
Meherpur

Khulna Sadar.



