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ABSTRACT

A study was undertaken fo évaluate the extent of Well-losses and &#
to track-down the impact of the factors Producing the loss, The

steﬁ drav-down test data of five deep tubevells, constructed under

tiae IDA-IT DTV Projects of BADC, vere used to determine the well -
losses by-Jacob~Rorabough method., The extent of impact of the

factors on the Well-lossesWere foundout from the well-characteristics
2nd the aguifer characteristics, These-characteristics Were determined
from tiie data relating to the tubewell design, constructional details,
bore~logs, testing and deﬁelopment rebords WhichVWere collected from
BADC. Exéessive length oflthe vell-string, arrangement of well COMPO ~
nents, greater length of the lower well~casing (LWC), placing of
strainer at different locations vere found to be some of the reasons

for the higher well-losses,

It appears from the study that an optimum level of well-loss could
be maintained by (i) providing the optimum lencth of the Vell-string
having‘pxbperly designed well-screen, (ii) pPlacing the strainers
properly at a ;tretch in a single 1ocation,-(iii) providing the
diameter of the Lig larger than the screens; and (iv) ensuring

Proper aitention to the other factors,
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CIIAPTER - I

INTRODUCTION

1.1, GENERAL

Bangladesh is a deltaic country and is blessed with vast ground
water fesources underlying most part of the country, It is also
endoved with a buge area of fertile alluvial soils and a plenty of
anmial rainfall. The averase precipitation is estimated to be
about 225 cm per year. The temperature and sun-shine favour inten-
sive cultivation and multiple croppings throughout the year. But
the intemsification is constrained by the fact that about 90% of
the total rainfall fﬂlls duz 1nb the monsoon porloc (May to Sept)
and very liﬁtle rainfail during the @ry season (October to April).
As-a resmlt, during the dry period when the surfacé water supply
is limited, rapid 1ncr0ﬂsc in demand for lrrlunulon from gro:ncd-

water source becomes inevitable,

This necessity initiated ithe development of the groundvater
resources of our cauntry. In the late 1960's attention wWwas focussed
to the éévelopment of the country!s groundwater resourcsns for irri-
zation. The Second Tive Yerr Zlan (1981-85) placed heavy emphasis

~
1

on the expansion of tubevell irrigation with five time imncrense in

investment in ~rouvundwater develonment over the Tirst Tive Year Zlan,
Under tie Third Five Year Plan, irrigatioﬁ from croundwiter Was
exnected to cover 2,20 million hectares but aciua ly contributed

to about 1.81 million hectares (PlﬂnnLn_ Commissions: 1990}. Maaster
Plan Organization (1iF0) estimated the available groundwater noten-

tial Yor use upto the end of Fourth Five Year (1990-95) Plan as -
15,460 Hg, out of which about 9,000 M% have already been develoned

(by operating about 25,000 DTS, 2,20,000 STWS 3,!

Ul

2,000 ©THSY up to




June 1992. MPO further recomnends to develop

the remaining groundwater petentials e_f about 7000 Mm3 during the
Fourth Five Year Flan by installing about 1,33,000 SIWS, & 25,000
DrWi§mere threugheut the country , MPO alse recommends that "the
efficiency of the tubewelle; should have te be increased®, This
bas been made consider:‘ng the 'resource - censtraints! and the
escalation of the cost of " energy and irrigation equipmentsn day
by day., The cest of pumping water,in the recent days, bas risen
sharply net enly btecause the cost of "energy & equipments':'have
‘increased, but alse because the declining water tables in some
Rajer aquifers caused a higher "lift-requirements", As a resulf,
the imprevement ._of ’We]lpefficiency'by minimising the ® tetal
lift - requirement! was censidered as an important{Well-cons~

tructisn) aspect,

Bangladesh Agricultu.ral Development Cerporatien (BADC) was

emtrusted vith the respensibilities ef sinking peep Tubews1ls

 (DIW) far irrigation throughout the country, Sirce 1967-68 mapg
has-se far sunk 35,422 DI'Ws and Commissioned 33,658 DIWs. Out ef
which 29,462 DI'Ws are new in operation and an area of about
175 67,32 acres of land has beenbrought under irrigatien( June
1992)e BADC DTWs are usually designed for 2 - cusec'capac:i.ty.
But in seme special cases 1,2 te 1e5 cusec capacity DI'Ws are

- alse cmstructed, These DrWs are mainly commissioned with the
Prime movers-Engines/Rlectric meters ( the horse-pewer ef which
ranges from 20 te 44 hp) and the turbine pumps ( the tetal hesd
of whieh ranges from 0t ¢4 100 £'t. head), The cesﬁ of commissien-
ing materials ranges from Tk.99, 588/- te 3,08, 385/w( June/ 1 992),
The selection ef these pumps and thé_ primemevers mainly depends
o0 the discharge, static.water levels,pumping water levels and



drav-downs, The drav-down is the major controliing factor which
infiuences the selsctiosn of +the punps and the prime-mover, The drav-

mation of aguifer-loss and Wwell-=loss as shova in figure

down is the su

1.7, T™e acuifer-loss occuxr due +to the Iaminar flow of vater through
the acuifer, énd the well-loss is the total head-loss cue 4o *he flow
through the zravel-onvelogse or developoed mone sut-side the vell-casing
At through the screen or openings in the casing as well as the flow
inside the well to the pﬁmp intake, The aquifer loss can bé minimized
through a carefull selection of the formation matzrials, and the well
loss can be minimized with the proper design, construction, and deve-
lopment of the wells, For ﬁrcertaiﬂ'aéuifer condition if the well loss
_is minimum then the drawdown will be less, and consequentlyrthe effi-

ciency of the well will also be increased.

Low drawdowns are always desirable as less fuel is required to
pump the water;Savings can also be made on the well construction
materials; A DIW having legs drawdown requires lowW-povered prime-
movers and lew-head pumﬁé, and thus the capital cost and the operating
costf also become low, The actual cost of BADC DTWs ranges from
Tk, 3,533,588/~ to Tk, 7,18,385/- (June 1992) depending on the various
types of the prime-movers, pumps, tubewell materials and drilling

costs. The average cost of one DIW is about 6.5 lac taka and the cost

of irrigatiom per acre is about Tk. 4,155/-,

It has been observed in our country that though the hydrogeologic
conditions and aquifer characteristics vary widely from place +to
place, BADC DIWS are constructed with the same design and specifi-

cations for screen, gravel pack and well development., These DIWs
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1e2

are being commissianeq with the prime-mevers & the pumps which

are instantly available at hand ( in seme caées) without consider.

ing the technical & ecenemical suitabilites, Interegts have_i)een siiown
enly te the maximum volume of water delivered from the well,

ignering the a;iditional costs ( capital and 0 g M ) invelved

due to improper censtructien of the well, Mereever, there ig ne

Denitering ang feedback centrel of pest-censtructienal periora

ance of the well, As a result, a large number ef BADC DTWs are

of cangtructien ang eperatioen,

Under the abeve circumstances, efferts had been ma.d'e-to
evalnate the well.less of seme BADC Deep Tubewells ang to reco-
mmend specific meaér_.xres to'nﬂnimise the "atal 1jirt.
Tequirements" of the Urws,kéeping the " aquifer-less ang the Well
lo-ssf to an - optimum-level 5o that the tetal cost(Capital

and @ & M) ef the DIW having pronerefficiency become less,

OBJECTIVES OF THRE SIUIY ¢ -
The sbjectives of the study are ;

(1) 7o evaluate the well-less of the BADC deep tubewells;
(i1) Te indentify the factors affecting the well-less;
(11i)re recommend apprepriate measures for minimising
the well.less ang thereby improve the efficiency ef
. the well,




CHAPTER - II [
it

REVIEW OF LITERATURE

The well-loss phenomenon is associated with the Well-characteristics -
as -Well as With the aquifer characteristics, In order to facilitate |
the understandings of this phenomenon the relevant topics are incor-
porated in this chapter. In our country very little studies have
been mazde on the Well-ldsses of the DIWS. It was observed that

some s;\oraciic studies Were made in CeWw areas in collaboration with
the foreign funding agencies, The available referénce studies are

gited below to enrich the present studies,

2.1, DEEP TUBBEWELL TECHNOLOGY

A vater-well is a hydraulic hole, usually vertical, excavated in

the earth for bringing groundwoter to the surface., A tubewell is a

permlis fie economic. withdrawal of water from a water-bearing

Tformation,

According to GOB (1985). "Groundwater Management Ordinance-1985" ;

Deep Tubewell (DTW) :

Means a tubewell called as such operated by a submersible pump-set
or turbine pump coupled with a nrime mover capable of pumping

ground ¥ater when the pumped water level depth is more than 7 meters.



Typical deep tubewells commissiened with diesel engine and

eled:n.cal moter shewn in fig, 2,1 and fdg. 2.2 resPectlvely.

2471 COMPONENTS OF A DEEP TUBEWELL AND THEIR FUNCIICNS 3

Different parts of a deep tubewell and their functiens

summerised below g

Part Functien ' Typical material
made of

Te Belivery pipe It is water cenducter from
pump te the water course
which carries. water te the

field G.Io

2. Rump Te 1ift the water by creatw
ing a s£rmg vacuum hegd
u.nde::f which the water rushes

-- a8t a high velecity through
“the strainer inte well pipe
and further inte the delie

very pipe. ' Steel
3. Mster/Engine Te run the pump, . Steel
4e Beusing pipe It is the upper portien of

casing pipe to accommedate

the pump, Steel




Part . PRmctien Typical material
‘made eof
5« Casing Te suppert the hole tempor-
arily during drilling(in cable-
toel methed) and subse quently
remeved or installed afterwards
te complete the well assembly, M.s/G.1.
6, BXnd pipe Serves as a conduit te carry
further the water that hasg
entered inte fhe Screen. It
is put in the thickness ef the
impermeable stratum, . M.s/G.I.
7+ Strainer Te permit sand-free water :
M.s/G.T.
entry into the well freely Stainless
and ‘e suppert the loose Steel
' b
formation materials in wn- ranze
copper.,
censelidated formations, Tt
cengists ef very fine mesh
surreunding a sletted or per-
ferated pipe or wire-wound
8, Bail plug h Te close the bottom-mest énd

of the well so that ne
water enters from the bettem
&3 also te heuse any sand
which has fewnd entry inte

the well during installatien



Functian

"Typical material

made of

90 ]}'npefﬂ.er

10, &ir Line

11 Iﬁpth

of well assembly eor develep~

ment fer ﬁlt:imate' remeoval

‘through the water te the

surface,

The rotating elemént pro-
ducing head, It receives
water and impéls it te
boWel‘passage. It may be
enclesed or semi-enclosed

type.

" A thin tube installed al.

‘engside the pump and sub-

merged in water for the pur-
pese of finding the water
lsvel,

It is an instrument for
indicating water level, Tt
may be direct aor indirect

Teading type

M. Se

Br@nze,

Cast iren

Steel

galvanised
steel or

Copper

Steel
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2etal: Principles of Design and censtruction of g Deep tubewell

Deep-tubewell design is g pProgressive precess

that beginsg
Wi the neeq for a well and

(1) Preliminary design
(i1) Censtructien
(i1i)Final design, and

(iv) Completion ang development

Wells are testeq immediately aftep cempleticn to

determine initial well performance ang pump selectien,

(1) Preliminary design

The initia) step in well design invelves defining the watep
T'e quirements,

tien of well depth ang diameter, cost estimating ang bidding,

Constuction and evaluatien ef o Yest hele or pilet hele,

(a) water Requirements,

The initial determinants in well design are the

vater needs, rate of flow or design capacity,

location of
delivery anqg Qality of water,




13

(b) Expleration and site selsctien i

Many é.eurces of informatien and several metheds can . be used

te. find usable greundwater and te determine the best locatian fer

Well, Seme commenly used infermatien includes tepegraphic maps,

logs of existing water er other types of wé]ls,geelegic studies, water
level and water-quality records,and testwhele drilling with asseciated
sampling and evaluation techniquese Other techniques,used less cemmanly
I siting individual welis, include surface electrical-resistivi’;y
Investigations,seismic-refractien studies,aerial 'photography, and remote
.Sensing. The last two. techniques are large in scope and usually beyad

€canomic justification fer water wells,

Wben searching for an eptimal well site in an’ area of knewn ground
wter occurrence, . well logs usually previde excellent informe-
tien on the compesitien and extent of subsurface materials, Other
excellent seurces of information,which are eften based on well-
logs , are geologic and hydrogeologic studies, Cress-sectiens ef
Bquifers, confining beds,and other materials can be delineated such

Turces and used te identify the eccurrence of aquifers,

Other facters affecting. specific site selection include (1)
sccessibility fer drilling and service equipments; (2) wmfaverable
tupography,sz;cli- as lew spets that cen accumulate surface drainage
%@d centaminate well threugh leakage;(j) lecatian of nearby wells;
ad (4) lecal erdinances er regulatiens that mey limit the proxim-
ity of a well te certain other facilities, its depth, cempletion

interval, design rate, er ether design pare;.meters.,
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(¢} Preliminary well depth and diameter s

The informatien used in site selection may alse help tq détermj_né
drilling depth, Estimates ef aquifer thickness, transmissivity,areal
extent, depth and f:l.uctuatn.ons in water level, and water quality will help

- establish a preliminary ta.rget for well depth and diameter,

(d) Cost estimating, bidding, and contracts s

Before drilling a well, it may be useful te ccnsuit with one or
mere reputable centractors fer valuable practical mfermatlen that
can be used in estmatmg the depth and diameter of a well as well
.as its cost, In addition, specific cost estimates or bids may be

highly desirable,

A centract sheuld include ( 1) the respansibilities and liabj-
lities of all parties; (2) any guarantees or warranties fer well
performance, water quality, er equipment; and (3) the methed of

payuent,

(e) Test or pilet hole

At test er pilst hele expleres the cempesitien and depth of
the materials at a particular site, Samples and infermation are
gathered continueusly te previde the depth and compositien of
each layer (recorded in the driller's leg), the drilling rate,end’
samples. - of each material penetrated, When certain drill:i.rig
techniques are empleyed,gr if 3pecialized equipment is:utilized,
samples of water amn be taken from thetest hele for analysis .

and tentative determinatien of greundwater quality,
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(ii) Censtructien 4

. final design, well cempletion, ang develapment . Understanding well cen-

(=) Drilling Technique

There are several drilling metheds, the here cemmen of which
include cable-tec] pPerecussion,Hydranlie Retary or Water Jet g Reverse
circulatory methed, The adventages and disadvantages ef each methed
st be cavefully cansidered before the Tlght methed can be seleqted
for a particujar jebe '

(b) Fermatien Damage ;

Every methed of,wéll canstructign damages the formatieng pene-
rated to gome: extent, The types of fermation damage resulting from

various methods ef well censtructien Include(1) cempaction and the

reductien of permeability in wcenselidated formations, -resulting
from the Jarring actien of tools and the driving of casings in cable-
tool drilling, (2) sealing of te berehele face by visceus,drilling.
fluid additives in hydraulic retary drilling;and(3) pentratien of
fine sand ang silt from the drilling fluid into perous materialg

during hydraunlic rotary ang réverse-circulatien drilling,

(¢) Plumbness ang Alignment ,

Important censideratims in well censtructian are plumbnesg

(_verticali‘by) and alignment ( edherence of the bershole to a straight

line), Of the twe factors, alignment ig the mere impertant, In general
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a vertical-shaft-driven pump will operate preperly in a well that has
goed alignment even if it is out of plumb. Submersible pumps can possibly
be installed in wells where plumbness or alignment may limit the use of

vertical shaft-driven pumps,

(iii) Final Design ;

Informatien develeped in the preliminary design phase » including the
censtructien of a test or pilet hole basis for final design of the three come=
penents ef a well: a pump-housing sectien, a vertical canduit (casing),and an

intake (perforations er screen) sectien,

(a) Pmp housing and vertical cenduit 3

The pump heusing is the upper structural sectien ( casing) ef a well
inte which the pumping equipment will be lewered., The depth and diameter
of the pump-heusing sectien must be adequate to accommodate the appropri-

" ate pumping equipment ever the life of the well Mn optimal casn.ng size
in this section of the well will provide a.dequa.te clearance for the pump
and minimal frictienal lesses, regardles eof the type of pump required
for the design capacity, The vertical conduit is the sectim eof casing
between the well screen end pump housing through which water travels

from the intake ( well screen er perforations) te the pump housing,

(b) Intake sectian ;

A properly designed intake section ensures hydraulically efficient
and sand-free performance . The intake section can be a well screen.
Several types of well screens are available, The mest cemmen are the cen-

tinueux-slet screen, the sbaped-w:.re screen,the leuvered screen,and the ‘




bridge-~slet screen, The1cantinuou;-slet screen is manufactured by

- Winding celd drawn;‘triangular-shaped.wire around a series of reds,
The hydranlic efficiency of a screen depends on the amount ef uni-
form open area available per uni£ length of scfeen, The centinueus-
slet cenfiguration prevides significantly greater open area per given
length and diameter. In addition to having a large intake area, the
centinuous-slot screen prevents sand partigles-frem becoming clegged

in the epenings,

(1)  sereen length ;

A0 eptimum screen length can be selected after considering

the thickness and stratificatian ef the aquifer, the anticipated

water-level drawdewn in the  well,and amount of water required
fer the jeb,

(2) Screen glot opening

In naturally developed wells, the gjge of the screen slot

epéning is based on the grainesize distributien, The design ef
screen slot epenings in gravel-packed wells ig ceordinated with

the design of the gravel pack itself,

(3)  Screen diameter ,

Sereen diameter can be selected to satisfy ane design
principle- te provide sufficient open area that will maintain .
8 desired entrance velocity through the screen, The screen dia-
meter can be varied widely without significantly affecting well
Yield or specific capacity; Field experience has shown that an

eutrance velecity of less than 0.1 fps (0.03m/s) threugh screen

17
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openings will result in negligible friction lesses and minimal transport
of aquifer material and may resultﬁn lower rates of encrustation and

corrosion, and this design parameter has been widely accepted,

(4) Transmitting capacitys

The transmitting capacity of a well screen is the amount of flew
that will pass through the screen slots at a given entrance velocity,
It is usually expressed in gallons per minute per foot (litres per metre)
of screen length and is the hydrauliec capacity of the screen itselt, It
is net a measureaf the yield or capacity of the aquifer, When aquifer
grain size permits large slot oﬁenings,screens of smaller diameter may

be selected te achieve some cost savings,

(5) strength,corrosion,snd encrustation 3

A1l of these factors warrant consideration in s&reen.design. verl
small amounts ef corrosien can result in excessive sand production,
and encrustation can fill slot epenings andresult in reduced trans.
mitting capacity, Careful censideration should be given to frOper

material selection for parficular groundwater conditions,
(6) aravel pack

Gravel paéking offers the potential of increased screen slet gigze
and open érea, cost savings through installation of smaller diameter
screen,'and increased centrol ever sand productian. A gravel pack may
al}ew larger slet sizes,with corresponding increased transmitting-capa-

city while maintaining sand centrol,
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(iv) Completion end develepment 3

Cempletion of a well includes the installatien of the casimg and
screen in the drilled hele, together with the gravel envelope,grout and
other seals as needed, Well development cleans out and removes fine par-

ticles around the screen and improves flow into the well,

2,2 INSFALLATION OF DI'WS BY BADC IN BANGLADESH

Deep Tubewells were first constructed in Bangladesh to supply fresh
water in large quantities te major towns to meet thier domestic¢ and indus-
trial demands, It was in the early sixties that DIWS began te be installed
for Irrigatioen. The first major tubewell project was under taken in the
nerthwest part of the country between 1962 and 1965 by EPWAPDA ( New BWDB)
.with the assistance ef Germen Gevernment, Undef this project 380: four-cusec
(113 L/S) electrically operated wells were sunk, In a secend pilet project
implemented between 1962 and 1970 by KTGCA in east-central Bangladesh, 211
twe-cusec { 57 1/s) diesel pewered wells were sunk by using manual drilling
techniques ( Hanratty,1983), In 1967-68, BADC commenced Deep Tubewell pro=
ject to install 105 DIWS in Northern districts under the GEC-Milnars project.,
In 1971,BADC étarted anether IDA financed tubewell project te install 3006
DIWS in the Northwest and in association with Milnars company 5,000 DIWS
in the Northeast (MacDenald, 1983). Since 1967-68 BADC has se far sunk
35,422 DIWS throughout the country under the varieus projects ( such as
GEC-Milnars, IDA-I,IDA-II,NWRD, SFD,ADB, DTW phase~I,DI'W phase~IT, DI'W phase-

III,DTW phase-iv,BIADP etc).
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2.2.17 HYDROGEOLOGIC CONDITINS OF BANCLADESH

Bangladesh is almest entirely an alluvial,deltaic plain with hills
on the northeast, east and southeast margins, Within the alluvial plain
there are several slightly elevated areas of older alluvium referred teo
&s terrace areas, The miecene pleistecene and Helecene sediments have
been divided inte upper and lower aquifer sequences on the basis ef
differing hydregeolegical characteristics, The upper aquifer sequence is
& heterogeneous assemblage of sands, silts and clays all essentially in

hydraulic centinuity. This upper aquifer has three subdivisionss

(a) THE UPFER SILTY QLAY ;

Thé silty clay cévér increases in thickness southwards and
tewards the northeast from less than 2m in D'inajp.ur and Rangpur
areas to in excess of 100m -( as shewn in fig, 2,3 ).Lecalised thick-
ness is asseciated with the elder alluvium ef the Mupu Tract
nerth eof phaka, The Lalmai Hills ef Comilla, and the High Barind ef
Raj sha.h::.. The clay compesition is highly variable, ranging frem heavy

te silty clay or clay and sand, Windews of silt or sand occur where

rivers have ereded the clay er clay depesits absent,

(b) = COMPOSITE AQUIFER ;

The top of the aquifer 'unit, composed primarily of very fine
te fine sand is the compesite aquifer, It varies in thickness from
about 3m in the N/NW te €Om in S/SE part ef the country (fige2.4 ).
Altheugh it is a goed aquifer, its irrigatien development petenfial
is peor because its sands are too fine for slotted well sct;eens and
high dis charge rate wells, However it is used as a source of supply
fer HTWS and MOSTIS.
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(e¢)  MAIN AQUIFER

Belew the ‘eomposite aquifer is a series of medium to coarse
grained sands cohfcainin'g gravel layers with interbedded clay lenses
called the main aquifer, Coarse gravel a.nd.cobbles eccur in the nerth
and northwest and finer lgra:lned materials _to' the south, This aquifer
may be reached at depths between 6 and 120m depending en the thiclmess
of the everlying cezﬁpmsite aquifer and upper silty clay ( fige 2.5).
The cearser grained structure of this aquifer is suitable for large
scale greundwater developmént with screened wells, Mest tubewells with-
in the main aquifer, except in Dhake and the ceastal area, are less
than 150m deep,

| Figure 2,6 8hows a typical cross-section of the upper part ef
the groundwater reserveir, Thé compesite aéu.ifer end main aquifer form
one hydraulically intercennected aquifer, Wells placed in either

aquifer withdraw water from & commen source,

GROUNDWATER OCCURRENCE s

Aquifers suitable for pﬁmPing occur in moest of Bangladesh, There

are twe major exceptionss

(1) The area seuth of a line stretching from Jessorete comilla
where groundwater is saline ’ -and

(2) The Eastern and Nerthern Hill areas, tegether with adjacent
groundwater is eratic (Khan, 1982).In Sylhet the recky ferma~
tiens in Chatf.a.k area' and artesi;gn reseurcesg eﬁceuntered during
drilling in Habiganj and Moulvi Bazar and ecourrence of highly
sticky clay in some areas make the sinking of wells quite diffi-

cult,
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Except in the Chittagong Hill Tracts, Rajshahi High Barind and
the Madhupur Tracts north eof Dhaka, groundwater occurs at shallow
depth, and groundwater levels are at or near ground level during the
peried July-October.Flowing artesian wells occur en the ceastal
plain, The lowest se&-sonal groundwater levels ( April~May ) range from
three meters below surface in the nért.h t® more than 15m in the ares
of largest groundwater withdrawal northwest of Dhaka district and in
Dhaka City. Figure 2,7a shows the depth to groundwater during period

of lowest annual levél.

The principal shollow aquifers in Bangladesh generally lie with-

in 100m eof the surface under a cover of clay that gernerally increa~
ses in thickness southward tomore than 50m from less than 2m in

Dinajpur and Rangpur districts, Deep aquifers are present in much
of Bangladesh but eccur at depths of 300m or mere ( BWDB, 1982 ),
It is the shaliow aq\iifer system Whichhas been ef interest for
groundwater develepment in the couﬁtry.' These aquifers generally |
have excellent water storage and transmission properties but their
devé]npment is censtrained by the everlying clay, exceptwhere it is
thin er absent as in the nerthem districts, Fig 2,8 shows varia-

tions of surface clay layer over the country,

i

Most tubewells within the country, except in phaka and the
coastal area, are less than 135m (450 ft.) deep, The top eof the
aquifer unit is cemposed primarily of very fine sand to fine sand,
sometimes medium sands, with eccassional cla,y layers. This forms
the uppermost weterbearing formation often referred te as a compo-

site aquifer, Altheugh it is a good aquifer, because of fine

25
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sediments it is net suitable for develepment by large diameter wells
of high design discharge considering the constra ints en the selec-
tion ef proper screen size, This aquifer unit, hewever, can be successe

fully tapped by low discharge HTWS and STWS,

The main aquifer unit lies below the fine sand aquifer.consists
of a series of medium te cearse grained sands containing gravel layers
and clay lenses, The thickness ef this main aquifer is highly variable
may be encountered at depths varying from about ém to 120m depending
on the thickmess of the everlying fine sand aquifer and upper surface
clay layer. pue to the coarse grain structure this aquifer is highly
- suitable for groundwater abstruction by screened and gravel packed

wells ef higher design discharge,

GROUNDWATER MOVEMENT 3

The regienal groundwater flew in the main aguifer is generally
teward the major rivers and the Bay ef Bengal., Groundwater gradients
vary from 131000 in the NW te 18413000 in the (Central Bangladesh and
te less than 1:20,006 in the ceastal area ( fig.2.7b). Groundwa£er
movement te and from rivers is lecally impertant but small compared
with the vertical recharge frem rainfall and fleoding during the

rainy seasen,

The hydraulic conductivity ef the compesite aquifers ranges
from 0,003 te 28,3 m/day whereas‘that for the main aquifer system
ranges from 10 m/day in Sylhet districts te as high as 20 m/ day in
Rangpur dlstrlcts. The transmissivity values obtained from pumping
test data range from as low as 100 sq.m/day at the foothills of
Chittagong Hill Tracts te as high as 7020 sqom/day in Rangpur dig-

tricts in the north, Areas of high transmissivity are feund near

28
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Chittagong Hill Tracts and in the older formatiens in Sylhet areag,
Dsspite the generally high transmissivity, ‘horizontal ground water

flow is very smallrbecauée of the low groundwater gradients, Horji-

zontal flow in the main aquifer between Jamalpur and Joypurhat, for
¢xample, is about 0,04 Mn3/day, aquivalent te 17 DIW pumping for

1&~hours per day ,

of the semi~cenfining layer of unconfined aquifer at the surface as
the water tablg falls, At very high tubewell densities, which now exist
in parts of Bangladesh, horizental recharge is available te wells at
the edge of the wellfield, Wells within the weilfield have no access
te herizental recharge because it is capfured by the peripheral wells,
All the withdrawals by interior wells must be derived from storage

- within the radius of influence of the well or the cone of depression
around the well if the well field is densely developed, Conse quently
well yields at full develepment will depend upen the vertjcal gravity

flow of steredwater above a falling water table,

The storavity of the main aquifer system is reported to range

from 0. 0005 t¢ 0, 0006 With highest values in the wy zone and gra-

dually decreasing towards south and eastern zZone,

The regional aquifer types based on as the studies made as

far are shown in fig 2,9
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2e2.2  METHODS OF DRILLING DEEP TUBEWELLS

In Bangladesh most Deep Tubewells have been drilled either by the
mechanical revers circulation reotary drilling (RC) er by the manual water-
Jet drilling ( WJ ) method, The brief descriptions ef the these twe metheds

and their comparisens are as follews,

220241 Reverse-Circulatien Retary Drilling Methed :

The Reverse (Circulation Retary prilling Metheod is one ef
the fastest techniques for drilling large diameter v;ells through
uncenselidated formations, such as these encountered in almost
all areas in Bangladeshyhere geological cenditions are favourable,
the cost per foot increase little as diameter increase. The circu='
lation fluid used in this method is mostly clear water directed
down the annular space Between drill pipe and wall of the hole by

quantityo The drilled ctittings and fluid are removed from the hole

via the drill pipe by means of a suitable vacuum pump such as the
Sykes sertes II Univac, Once inside the body of the pump, beth
cuttings and fluid are discharged inte the settling pit. To pre-
vent large gravel damaging the impeller, a stene catcher bucket is
fitted te the pump inlet, This drilling method can only be used
successfully when the static water level (SWL) is more than 9 ft,

and less than 35 ft, below the surface level,

The precess is centinuous. The hole is not cased during
-drilling and is prevented frem cave-in by the hydrestatic pressure

of the drill fluid in'the hole and the film of fine-grained niaterial
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deposited on the wall of the hole by the circulating water, A con-
siderable supply of water, in the range of 3.9 1/52¢, depending upon
the size and depth of the hole, is regured from the time drilling
is started till the gravel packing of the well has been completed,
Mud is added to water if the forma£ion starts to cave-in, The
drilling operation has to be carried out round the clock, For
drilling deeper holes, up to 300 m or So, compressed air is used
for circulating the drilling fluid,

The basic principles of reverse rotary drilling is shown in

fig + 2,10

ReRoRels Water-Jet brilling Metiod s

Manual drilling of large diameter hdles in Bangladesh is done

by a method p0pu1ar1y known as'Water~jet'! method, The name water-—
jet is in fact a'misnomer as no fluid jet is used in the operation;
it woﬁld be more appropriate to call it'Manual pirect Circulation

Rotary Drilling Method, In this method, the drilling fluid is
pumped through a flexible hose pipe down the hollow drill string.
The drill string is’' manually rotated by a team of 4 to 6 persons
With the help of chain tongss This rotation transmitted to the
drill bit causes the cutting of the formations. The Water pressure
brings the cutting to the surface through the annular space between

the drill pipe and the borehole,

The rig wused for this manuzl arilling operation can be easily
fabricated locally in about six weeks time at a total cost of
Tke 270,000 ( Macponald, 1983 ).When erected, the height between

ground level and the crown is generally about 10 m, The rig
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consists of four legs fabricated from 10-cm screwed ang
socketed steel line pipe bracked and supperted by the addition
of steel crossmembers, The crown sheaves are supported by two
steel H! girders bolted across the legs. Hoisting is accom-
plished with the help of a large manually eperated winch, A
high discharge lowhead rotary diesel powered pump is used to
meintain the circulation at drilling fluid, The drill string
consists of 10 cm screwed and sockted line pipe, The drill bit
is fabricated from MS plate, with the cutting surfaces hardered
by tempering, For.harder formations & more robust bit with cutting

surfaces hardened by tungsten carbide may be nebessary.

Sometimes a working table is constructed using drill pipes
and timbers incorporating a rudimentary guide bush. But often
the drilling crew providing the rotary action te the drill pipe

find it more convenient to work without a working table,

order to provide verticality of the hole, In the manual chain
tong system of providing rotary motion the drill string is
liable to shift sideways and also can be subject to torque, As
~such, it may be desirable to have better guide bush, than the

one generally used, with removale slips capable of guiding the
drill string more closely and alsgo allowing the drill pipe
Joints te pass,

The basic principle of Water Jet or Direct Rotary drilling

_ i
method shown in fig, 2,11, -
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The formation samples are generally collected by directly
catchiﬁg the overflow from the conductor casing in a bucket, The
forma£ion material is allowed to settle in the bottom of the
bucket and tﬁen the sample collected and identified by the opera-

. tors Te ensure accurate samples the following procedure should
be adopteds A pre-decided interval of sample collection(usually
every 5ft. or 1.5 ﬁ) is marked over the drill pipe with paint
clearly visible even at night, During drilling as each interval
mark becomes level with a refererce point, the drilling is stopped
but circulation is maintained, The drill string is lifted about
10 to 15 cm. The sample is collected and the drilling resumed by
lowering the drill string and commencing retaticn after the over-
Flow ceases to contain formation cubtings indicating that the
'berehole-is clean, This will minimise the mixing of the samples

from different depths,

Inspite of the above care, the samples collected can still
be misieading to some extent, For example, some clay or other
finer particles can be washed off and the sample collected may
not indicate the presence of these particles in the formation,

Thin layers of clay could beé missed if due care is not taken,

It is recommended that throughout the drilling operation
complete record be kept of the drilling time and borehole wash-
ing time for eVefy'interval of driiling, fhey assist in the sample
identification for the dfillihg is easier and faster in the sandy
formation than clayee layers, it takes mch longer for the borehols

te clean when drilling through sandy layers,




Roleiel Comparisgn of Reverse-Circulation and Water-Jet Methods,

Table-L,1 Comparisen between the RC and WJ drilling method

prilling methed Reverse dirculafion_g— Water-jet
| s
le  Unit description High technology ( impor- : Appropriate techno-
ted unit); all operations y logy (local manufac-
. mechanical ! ture); manual rota-
E tions and hoist,
]
2o Time for erecting 0.5 day ; 2,0 days
the unit i
' ,
3. Dismuntling time 0.5 day ! 2.5 days
. : ]
:
1
4o  Minimum hole dia 38 cm E 23 om

5« Operational period dry season (Nov-April) Also part of monsoen

6a gite access selected sites ' most sites

7. Minimum holes per 6 te 9 2 to 3

menth

o v

8, Unit cost ( Tk.) Tk. 22,00,000,00 Tk. 2,70,000,00

9, Drilling cost per hole Tke  30,000,00 Tke 26,000,00

Y "y

Sutndads dubaded Sababaded Bt el B i St LT T THYUE TP TIPS R,

10. Sprre parts Imported : Local
1 “Sg )
11e¢ Drilling cenditions ! soft,medium,har : soft,mediwm,hard
' ! boulderb i

a) with a commercial drilling bit,i.e. tricone or plate type:

b) would reguire expertise and special equipment.
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Re2.3 DIW DGSIGN AND CONSPRUCIION PROCEDURE AS PRACTIGED IN BADC

buring the last 25 yrs BADC adopted almost fixed pattern of
tubewell desipgn criteria with some variations in the length of UWC
and strainers, fhe length of UWC varies from 70 ft. to 112 £t. and
the length of strainers varies from 77 ft. to about 160 ft. There
Was no remarkable-éhange in the slot-siz of the screens, Different
types of strainers such as G.I. éore brass strainer, GRP screens,
continuous slet-type SS screen ete,llere used, Since the PIWS under
study were belongs to the IDA~II project, the procedure followed in

the design and construction of the DIW3 by the project given below.

2.2:,3.1 Components of Tubewell casing :

Thére are three main types of casing used in a deep tube-
well, The upper part ( upper well casing, UWC) is of a larger
diameter and is used to house the pumnp. Below this . is a reducer

to a smaller diameter connecting the UWC te the rest of the casing

_which is divided inte lower well casing (LWC) and screen. The forw .

mer consists of blank pipe,whilst the .latter contains slots, At

the bettom of the lowest screen, a short length of blind pipe is
used as & bail plug, These various compornents are shown in

figure 1,1.

20203.2 Materials of Tubewell casing s

For this project the UWC consist of 35Gmm ( 14" ) dia

mild steel pipe. This was butt welded together to form a
continuous tube. The LWC made  of 152mm (6") or 203mm (8W)

diameter galvenised mild steel pipe with threaded couplings.
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The screen made of either stainless steel ( SS ) or glassfibre
reinforced plastic (GRP) with a slot size of imm (40 thou). Itwas

alse  available in diameters of 152mm and 203mm,)

2.243.3 Length of Upper Well Casing (UWC)

The length of upper well casing (UWC) is governed by the
lowest level at which the intake of the pump is likely to be set.
There are five major factors which govern the setting of the pump

and these are shown in the following equationg

H = AL + LSWL 4+ PAC 4+ 2.5ESD 4 DA 4+ 1/10 DA
Where
H = Length of upper well casinge
AGL = Height of pump casing Abeve Ground Level,

The top of the UWC would be normally be 0,6 metres (2 £t )

bigher than the ground level or the reported normal flood

level whichever is the higher, <
L 34L = Lowest Static Water Level
e This is the static waler level usually observed at the end

of dry season around the middle of May, just before any
appreciable recharge to the aquifer takes place, Thié varies
between_6,1 and 18,3 metres (20 to & ft ) belew the ground

surface in the project Area,

PCA = Pump Clearance Allewance
This represents the length of suction pipe belew the base

of the pump which normally varies from 1,5 to 2.7 metres

( 5t0 9 ft )o



ho

ESD = Estimated Specific prawdown
This will range from 0s054 to 0,162 m/1/s ( 5 te 15 ft/cusec).
2e5 £SD is used in the design calculation as it representg
the estimated drawdown at design discharge plus a 25% in-
crease to allow for deterijoration in performance of the well

With time,

DA Depletion Allowance

1

This is an estimate of the effect of the total groundwater
abstraction on the water level at the end of the dry season

when the project is fully operational,

1/10 DA = This is a factor of safety allowing for a further depletion
of the groundwater level jn an unusually very dry year, It

is 104 ef the depletion allewance,

Using the above equation, along with the hydrogeological

conditions of the project Area, the required length of 356mm (14")

diameter UWG would generally be between 21,3 (70 ft ) and 33,5

metres ( 110 £t ) for 56 1/s ( 2 cusec ) discharge,

Therefore, the recommended lengths of UWC are as follows:

a) 21,3 metres If the upper clay is less than 1242
(70 1% ) : metres (40 £t ) thick and also the lowest
late dry season static water level is less
than 6,1 metres (20 £t ) below ground level
/in a grey sand only sequence,
B)  24o4 metres i) the same as a), but with yellow/brown/
(8 1t )

red sand or a mixture with grey sand .,




¢) 2744 metres
(90 £t)

d) 30.5 metres
( 100 £t )

|

i1) If the upper clay is between 12.2 and
18.3 metres (40 to 60 £t ) and the LS{, is
less than 6,1 métres(EO ).

1ii) If the upper cia,y is less than 12.2
metres ( 40 ft ) and the LSWL between 66 1

and 9.2 metres(20 te 30 ft )

1) If the upper clay is between 12,2 and 18.3
metres (40 te 60 £t ) and alse if the L3 is
between 6,1 and 9.2 metres ( 20 to 30 ft ).
1i) If the upper clay. is greater than 18,3
metres (60 ft ) and the LSWL is less than
92 metres ( 30 ft ),

iii) 1f tﬁe upper clay is less than 18,3
metres ( €0ft ) and the LSWL is greater than
9¢2 metres ( 30 £t ), '

Where the upper clay is thicker than 18,3
metres ( €0 £t ) and the lowest late dry sea-
son water level is greater than 9.2 metres

( 30 £t ) below ground level,

In generalizing the UWG length into these categories two major

factors have been taken into account, that is UWC length of the existing

DTW, and specification of the pumping plant to be procured for the project,

This is illustrated in Figure 2,1 2
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Zo2¢3e4 Lower Well Casing (LWC)

The actual length of the LWC depends upon the thickness ef
the unscreenable lgyer or lyyers., A minimum length of 2 ft offset
between the ends of the blank pipe and the beginning end of the
unscreenable formation was maintained te prevent mebilisation of
the finer materials dl..le to high flow velocities close to the well-

screen,

2e2e305 Length of strainers

To determine the length of strainers required to produce
56 L/s ( 2-cusee )of water with an screen entrance velocity of not
more than 0.03 m/sec (0.10 ft/sec), the following procedures were
followed ,

In order to differentiate the unscreenable and screenable
aquifer, the penetration factor (h) and the design factor (F) were
used, Both of these two factors are the ratios of the egtimated
permeabilities of aquifers of differeﬁt grain sizes and colors in
relation te that of grey medium to fine sand (Ms/F3), which is the
finest screenable aquifer material allowable using fmm (40 thou)
slot screen, This grey MS/FS has been given a value of 1,00 and
is used as a base for the calculation of values. The design factor
(F) applies to the screenable aquifer while the penetration factor(n)
applies to the unscreened aquifers. The design and pentration fa.ctbrs

per ft thickness of different aquifer materials given in table 2,2

Design Calculation

To determine the screen lengiprequired to produce 56 1/s (2-cusec)

of water with an screen entrance velocity of not more than 0,03



Lithology

Clay/Clayish
Silt/Silty
VES

VES/FS
FS/VFS

)

FS/M5
ME/FS

HS

" MS5/CS

5 /M8

CS

CS/Gr
Gr/CS5/M8

VES : very

Tilibede?  DuSTE AdD PSRBT RALTOI FACLOR

Desiqgn Factor

Penetration Factor

Iy

Pemarks

{F) {(h)
per €.3 metre (1ft)
Y/B/R Grey Y/B/R Grey
- - - - Unscreenable
- - - - wikh Xmm
- - g.05% g.1@ (46 thou)
- g.1@ a.20 screen
- - g.20 g.40 "
- - g.30 8.60 "
- - @.40 g.80 "
g.5@ 1.¢04d 3.50 1.60 Screenable
g.70 1.48 g.7a 1.40 with lmm
g.B9 l.6¢ 3.80 1.60 {40 thowu)
¢.90 1.88 G.9¢ 1.80 screen
1,180 2.2¢ 1.10 2.20 "
1.080 2.040 1.¢¢ 2.8 "
¢.60 1.20 g.6¢ 1.20 "
fine sand, F§ : fine sand, MS : medium  sand
sang, Gr: gqravel, Y yellow, 3] :brown,

Pakel
i
-

& : roeddish,

the others.

o) . coarse

The gqrain sizes first named are predominant to



metres per second (0.1 ft/sec), the following procedures are to be

followed in the field, using the design calculation sheet, A comple-

ted form is shown in Figure 2,13

1)

1i)

iii)

iv)

vi)

Transfer the simplified graphic log of the formations encoun-
tered from the drilling log onte the design sheet as drilling

proceedses

Determine the length of UWC by following the UWC design proce-

dures before drilling depth reaches around 30 metres (100 ft).

Start marking the position of blank LWC against the unscreen-
able layers before drilling depth reaches around 46 metres

( 150 £t )} in a grey sand aquifer with thin upper clays or
around 76 metres ( 250 £t ) in brown/yellow sand aquifers
with thicker uppér clayse. This will indicate the possible
iocation of the screens. Fit lengths of screens ( in multiples
of 3 metres (10 £t ) in positions bearing in mind the
need for a minimum blank casing offset of 0,61 metre (2 ft )

at the junction of each unscreenable layer,

Several attempts 'may'be required te determine the lengths
and the settings of LWC and screen, bearing in mind that unit

length of both LWC and screern are 3 or 6,1 metres (10 or 20 ft)a

Draw borizontal lines at each formation boundary and at both ends

of each screen section,

Under the colum of " Screened Aquifer" on the Design Sheet,
muitiply the thickness (D) of each screened aquifer section by

the design factor (F)corresponding to its aquifer classification
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vii)

viii)-

ix)

48

to derive a value which represent the thickness of the

Screened aquifer equivalent to grey MS/FS,that is;

i = p x F

Progressivly sum all the values, of 1 in the relevant
column which will indicate the total thickness - of the

Screened aquifer equivalent to a grey MS/Fs, that is;
21l =Y¥(DxF)

Likewise, under the column of " Unscreened Aquifer' on
the pesign Sheet, multiply the thickness (D)of each
screened and unscreenable aquifer section by the penetra~
tion factor ( b ) corresponding to its aquifer classifi-
cation to derive a value which represents the thickness
of the unscreened aquifer equivalent to a grey MS/Fs,

that is;

/
l=DXh

The final value of 1% will be 6. 7 metres (20 £t ) mulpi-
plied by the relevant h value of the aquifer material
found below the lowest screen, If the drilling terminates
in a clay or silty formation, this final value of 1! will

be gzero,

Progressivly sum all the values of 1' in the relevant
colur: which will indicate the total thickness of unscree-

ned. aquifer equivalent to a grey MS/Fs, that is;

$1 =g(p xh)



 xiii)

Any aquifer underlain by 3 metres ( 10 ft) or more of a clay'
or silt above the topmost screen should be excluded from these
caleulations. Any aquifer bounded above and below by more than
3 metres (10 £t ) and not screened should be excluded from these

calculaﬁions.
Minimum length of screen

244 metress In case of grey MS or coarser sands ( 80 £t )

through the entire well depth, otherwise 27.4 metres(90 £b).

33.5 metres: In case of half mixed grey and B/Y/R ( 110 ft)
(110 ££t)  sands

36,6, metress In case of brown/yellow/reddish sands through-
(120 ft) S
out the entire well depths.

Maximum well depth would be 122 metres ( 400 £t ). The maximum
length of screen that should be used in any well will be 48,8

metres { 160 £t ).

Drilling may be stopped when$l = 100 and3l'=50 are achieved,
subject to the minimum screen lengths and the maximum well

depth shown abova,

If the value offl', including the bottom 6,1 metres ( 20 ft ),
is less than 50, although the value ofsl is greater than 100,

if possible, additional aquifer showld be screened to satisfy
the criteria.21.4§1f= 150, subject to the minimum screen lengths

and the maximum well depths shown above,

o



xvi) A tubewell ean be designed even if the value ofSl fails to
reach 100, if;)l 4yl' m 150 is achieved, subject to the mine

mun screen length and the maximum well depths shoun above,

xwii) Where a poor aquifer exists at the bottom of the borehole,

and there is little chance of finding a further screenable
aguifer by increasing borehole depth, the value of the

Y1 451 can be reduced to 130 in order to complete a tube-

well, subjéct to the minimum screen lengths shown above,

xviii) Once the final design of the well has been established,
the top 40% of the LWC must be installed with 203 mm ( 81')
diameter blank pipe and scr-.een° This is te ensure minimum
upflow lesses, whilst keeping the well costs as low as
possible, The design factor is not affected by the increase
in screen diameter and no wother factors are to be taken
inte consideration. Thus the final act of well design is to
calaulate the length of 203mm components that will be

installed,

242.3.6 Installation of Casings:

After completing the well-design,the bail-plyg, screens,
blank casing,reducers and UWC were placed in the bore-hole, puring
installation the head differential of the bore-hole must be maintain-

ed to prevent well collapse,




(1) gentralisers s

The centralisers are placed on the outside of the LWC and
UWC in order ie hold the casing string in the center of the drilled
hole. This ensures an even annulus between the casing and borehole

side, threugh which the gravel pack can pass and settle,
(2) Verticality

Upen successful installation ef the casing, the UWC must be
checked for verticality. This is to ensure that the pump will hang
vertically in the well, The verticality of the hole and of the assem-

bled casing string in it shall be such thats

beth before and after placing the gravel filter, ne point
on the actual centre line of the upper well cas;i.ng shall
deviate more than 8mm ( 3.5" ) from an imaginary plumb line
passing through the centre of the top of the upper well

caginge

(3) Straightness

The UWG must alse be checked for straightness to ensure
that the pump will enter the well, The straightness of the well

shall be such that;

beth before and after placing the gravel filter, a cylin-
drical delly should pass freely down the full length of the

upper well casing,

(4)  cravel pack

The gravel pack is used te help prevent the finer materials

of the aquifer from entering the well, whilst facilitating the flew




of water to the well, The thickness of the gravel pack nermally
varies from 76mm ( 3" ) te 203mm (8"), A thickness of about 152mm
(61") of gravel pack belew the reducer and 76mm (3") above the
reducer are recommended to minimize any difficulties with placing

the gravels and the time required for development,

sufficient gravel should be inserted to ensure that the entire
annular space between the tubewell components and the- undisturbed

formation is filled te the ground level,

The following are the gradings of materials te be t.;tsed for
a screen having a slot size of mm (0.040") set in medium/fine sands
( i.e. the fine sands are less than 25%), It should be noted that
this " gravel pack" contains 674 cearse sand and enly 28% gravel

and thus could be called a " sand pack"

Tables 2,3 Recommended Gradings ef Gravel pack Materials,

Be S¢410 Aperture ' percentage  Jdeal - Grain
Sieve size ' passing Quantities -~ Size
Numbex mm ( dn, ) threugh %
3/16 4oT6 (00 1874) 100 0,0
1/8 3,18 (0.1252) 85 - 95 10.0 FGr

8 2,00 (0,0787) 64 - 80 18,0 FGr

16 1,00 (0.0393) 10 -~ 30 52,0 . €S

25 0,60 (0,0236) 0=~ 10 15.0 cs

36 0.425 (0,0167) 0 5.0 M5




puring the placement of the gravel pack, the water level in
the well must be maintained at ground level. Any drilling fluid
removed to assist in gravelepplacement must be returned to the
well inerder that well collapse be prevented, Only after.final
checking of the verticality can the level in the well be allowed

te drep te the static water level,

oy
s

Re243.7  WELL DEVELOPMENT

"0ver pumping" and " Backwashing" are the simplest development
metheds used en tubewells in Bangladesh for a long time 3nd are outlined
below

(a)  Overpumping :

This invelves pumping the well at a much higher rate than
its design capacity. On satisfactory completion ef the ¥ Prelimi-
nary QOperatien%, the discharge is gpadually increased te a rate at

which the true development work is +to be carried out,

The capacity ef the pump te be used for this purpose sheuld
be not less than 84 1/s (3 cusecs). However even this capacity would

be insufficent fer fully develeping wells whose capacities are very

high in the good aquifers of the project area,
(b) Backwashing ;

This methed invelves alternately pumping and stepping the pump
in an attempt to reverse the flow of water inside the well by allow-

ing the water inside the celum pipe to run back through the screen

and the gravels in te the aquifer, The pump is started and stopped




ag rapidly as the pumping unit mechanically permits. Thus, inflew

and outflow can produce an effective surging action,

When the well is pumped, the fines are removed aleng with the
water, When it is stopped, b?idgﬁig of the aquifer sands and the
gravel pack are broken, and the mud £ilm of the wall of the borehole’
destroyed by the varying pressure differentials caused by the sudden
changes of the head of water in the well, By repeating this epera-’
tien, the gravel pack =nd the aquifer sands in the vicinity of the
well are progreséively rearvranged, settle down and become stabilized.
Once this bas eccurred, no further fines will be pumped with water

from the well; thus achieving one of the objectives of development,

The pump commenly used for the purpose is a deep well turbine
punp without a foot valve, The pump used need not be of a much higher
capacity than the design discharge of the well, but its capacity should

be ne less than this amount,

2¢3  WELL-LOSS IN DEEP TUBEWELLS

The well~less pheaomenon was described by the various Authors in different

books and papers in a number of ways, The available reference studies

described belew,.

£e3c1 DETKRMINATION OF WELL-LOSSES

tue metnods of determining well-losses were suggested by the

various authors as follewss

203e¢ 101 Well~loss determination by Jacob-Rorabaugh assumptionss




WELL LOSSES 3

To determine the total 1lift for pumping water from well,the
distance 3;,, between the static pipgometric surface or water table
and the water level 1n the well ( Figure 1,1) must be known, The
value of 8;, ﬁormamy is taken as the sum of the drawdown Sp in
the aquifer alt the well, and the total—hgad loss g, incurred when
water meves inte the well through the developed zone or gravel
envelope and the screen or slots in the casing. The less Sp is
called the fermation loss because it occurs in the aquifer, while

Syis called the well less,

Since the flow in the aquifer is laminar,3e will vary linearly
with Q as indicated by the various well-flow equationss Of course
S¢ alse varies with time » but if pumping is continued leng enough
so that 5f changes enly very little, the " final" Sp will be directly
propor'bionai te the pumping rate ( ignoring the effect of drawdown
on transmissivity if the aquifer is unconfined).The flow through
the gravel J'_'ﬂ\;"ElOpe or developed zone outside the well casing and
through the screen or other openings in the casing, as well as tine
flow insid® the well itself, however, will usually be turbulent,
Thus,3; can be expected to vary with some power of Q, and the total
head loss S;, can be expressed as

S

iw =G +C Q" (2o 1)

= 5¢ + Sy ' (202)
Where Cf is the formation constant relating @ te Sp,Cu is the well-
’
loss constant relating @ te §,and n is the exponent due to tur-

bulence, Jacob (1947) Siggested that n=2, while Rorabaugh (1953)
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concludedthat a value of 2,5 may be more appropriate, In actual
tests, Lennox ( 1966 )} found n values as high as 3.5,Values ef

21 less than 2 may also eccur~ for example, if @ is relatively
lew and full turbulence has not yet develeped in the entire well-
entry flow, For very low values of @, the flow may even be laminar
througheut the system, in which case G, will be zere., The value

of Cp could be calculated from one of the well-flow equations,

The best way to determine Cry Gy, and n for a given well is
by experiment, This can be done with the step-drawdown tesy where
S4w 1s measured for successively increasing values of Q. The |
well is pumped at a certain @ until 3;, changes enly relatively
little; Q is then increased, and 9jy is measured after the same
time inter§a1 used for the firsl flow i-ate. This proceSS is repeated
until g 4w 18 known for about fasrer five different @ values, The
depth of the water level in the well during pweping is usually

measured with the bubble=tube technique s

Jacob (1947) developed equations fer evaluatingCp and Gy
from the increase in Sjw due te an inérease in Q, assuming n=2,
Rerabaugh ( 1953) presented a grapbical procedure where n is evalua-
ted frem the test results themselves,as are Or and G; Fer this pur
pese, Eqo { 2.1 ) is written as

T e o] | (2.3)



Taking the legarithm of beth sides, ¢4y equation becomes

,Siw . -
log ( ) - Cpl= log Gy +(n=-1)legQq (204-)
which shews that a plet of(Siw/Q - Gf)ve‘rsus Q on double-legarithmic
paper sbould yield & straight line with slope(n-q) and intercept G,
when(f%:’. wCp )= 1.5ince Cf is not known however such a plot

cermot be constructed, The procedure then is to assume different

values of Cp @nd plottingtiji‘__ Cf) versus Q en deuble-legarithmic
paper ‘until a straight linelis obtained, Usually, the first Cp
value is +taken as zero, which yields a concave curve as shown in
Figure 2.14. Then, Cr is successively increased until a stra.igbt line
is obtained (if Cp is too large, a concave curve on the other side
of the straight line will be ebtained,as in Figure 2.14h The slope
of the stright line is equal to(h-‘j) which yields n.Te evaluate Gy
the line can be extended until(_sf.;"f_ - CGp)=1 1 or G, can be cal=-
culated by subst:i.tut.:i.ng- Cry N, an?l a certain combination of the

measured S5y and Q into Eq ( 2.1)

2.3.1;2 Determination of well-loss by Walton,Jmceb and Rorabaugh's

procedure

-

Apart from the drawdown compenents due te laminar flow of
water through the aquifer ( aquifer or formation less Sg),partial
peletration of pumped well (s,), dewatering of agifer, if any (s4),
and barrier and recharge boundaries { Sp,- Sr), deviations from

theoretically computed drawdowns occur because of an. additional
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component designated well loss (Sy), arising from the turbulent
flew of water through the screen or well face and inside the casing

te the pump intake, Expressed as an equation ( Walten, 1962),

S=S8a+ Sp+ S3+ Sp~ Sr+ S (Re5)
Well less may be represented approximately by the relationship

( Jaceb, 1946)

Sw = 0Q? (2.6)

Where gy = well lsss, inm

well loss constant, in S%A 9

Q
]

discharge, in m?/s

L
n

The value of C may be estimated by cenducting a step drawdown
test, which consists of increasing the discharge in three or four
stages in a step fashion and recording the drawdowns, each step

being of the same duratien.

Jacob ( 1947 ) suggested a graphical solution for separating

the drawdown in a pumped well inte its components
S = BQ + CQ° | (2.7

S -Bascq ' (2.8)

where B is the formation-less coefficient.
Plotting 5/Q, specific drawdown, versus Q the slope of the
straight line gives the well-less coefficient, and the dintercept

on the Y axis gives the value ef B.




Rorabaugh ( 1953) obtained a more general solutien by treating

the exponent of Q in the well-loss term as unknown,

S=BQ+ CP (2.9)

-'g—= B 4+ cgi-1 | ( 2410y

The solution was obtained by assuming different values of B and
plotting (s/Q)- B versus Q on a double log papers

C, as computed by Walton (1962), is given by the equation

c= (A8/8Qi) —(Sii/aQi)
AG;, +AQI
where C = well loss coefficient in 32/m5

(2011).

AS = increment of drawdown produced by each increase in Q
in the rate of pumping, in m

AQ = increase in the rate of pumping in each step in m3/s
For step 1 and 2,

_ (a52/0Q.0— (AS /A QY )
AQy+4 AGa

c

For steps 2 and 3,

| (aS3/AGs) ~(AS2/AQ)

C
AGQ + A G3

and so on,.

If the value of C changes during the test, the drawdownis
indicated to be influenced by the development or ¢logging of the
pores of the material outside the screen, A decrease in C with
increase in Q suggests development during the course of the test,
while an increase in ¢ With higher pumping rates suggests Clogging

of the well screen or well face, Thus,it ig possible to assess, from




the values of (¢ during a step drawdown test, the stability of a well
and the success of rebabilitatiom work on wells. Walton ( 1962)

suggests the following criteria to appraisethe condition of a wells

G <5 s/rt? g Well properly designed and developed
(¢.1900 s2/m5 )

C between 5 and 10 s2/ft5

Mild deterioration of well
(C between 1900 and 3800s2/m3

C>-10 32/ft5 g Severe clogging of well
(¢ > 3800 52/m5)

C>40 si/rt5 Condition of well such that it is
(C.>>15,200 52/m5‘)_ difficult and sometimes impossible

to restore to original capacity

2430 1«3 Mnalytical Method of determining Well-loss by Garg

and Lal

The bhead loss through the screen of a fully penetrating well

in a confined aquifer was determined by Garg and Lal (1971) as

. 2
__CAU-L[taT'I(nw ,Ut -
55“1_”7( é ple X )Y In 4t)_.p i§§f§i€' ( 2.12 )

Where wug = velocity through screen slots at the top of the

aquifer

up = velocity near the screen  in the top region of the

- aquifer,
Another equation was derived for flow through the aquifer,through
the screen slots and within the screen, These two equations were

solved by numerical methods and their validity was

61
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verified experimentally, The well losses were seen to depend upon
the following parameters;

(1) A dimensionless screen parameter CgL/D.

(ii) A dimensionles friction parameter fL/p,

(iii) Ceefficient of permeability of the aquifer.

(iv) The bead loss through the aquifer,

where (. = 8{5 A = screen coetficient, dimensionless.
5 Ge Gy Ay

Ce = centraction coeflicient, dimensionless, value for
Square slots = 0,626

Cy = velocity coefficient, dimensionless,usual value
= 0,97
Ap = ratio of the slot area to the total area of the screen,
dimensionless
L = screen length, in m
D = screen diameter, in m

£ = Darcy-Weisbach resistance coefficient in the formula

2
hf = ;'gv ( 1e 13)

for flow within the well screen, Representative

values of £ are

Brass, copper, lead 0.003
Iron, steel 0,005
Concrete, rivetted steel 0.01

No information is available about the value of £ .
for slotted pipes;it is expected to be higher than

the above values,

They found that for low values of the screen parameter CL/D

the well less is very high and as the value of the screen parameter
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increases, the well loss gets progressively reduced,till a value

of the screen parameter = 10 is reached,beyondwhich the well loss
does not reduce further, In nature about h&lf of the slot area of

a screen gets bloéked by _aqliifer grains. In course of time the
blockage may further increase due to incrustation and rearrangment,

of grains. Hence in actual practice the value of CgL/D was recommen-

ded, to be kept more than €0.i.e

S—V'ED%GV"‘IJ* > 60 (214)

2.3s 104 Calculating Well-losses by using Menning's e qation

for - hydrau]icj_.rosses in pipe flow |

The well-loss was calculated on the basis of some field
experiments and using Manning's equation for hydraulic losses in
pipe flow, - |

Manning's equatien for hydraulic losses in pipe flow, expressed

in terms of hydraulic gradient,can be written, in fps units.s

_ dH } 4,637 o n?

S B S > 16;3 - (615)
Where S =  hydraulic gradient ( dimensionless)

H = head or pressure in pipe (length)

1 = length of pipe ( length )

Q =  flow in pipe ( length 3/time)

D =  pipe internal diameter (length)

n = Maming's ce-efficient




Fer a flow in the pipe, q, varying from zero at the bottom of the
well to Q, the total well discharge at the tep, the relationship

between q and @ rﬁight lie betweens

Q- A(E) ma g = q(4b)F (2.16)

The power , p, is to allew for reductien in unit inflew rate

down the well as upfleow less reduces the effective drawdewn
causing influx . Varieus values ef p were tried and the best

compromise oonsidered te be p = 1,25 ; this means the lower 504

of the well only produces 42% eof the discharge. Thus :

dH _ e 637 g‘?' na(l/j_.)2°5

ar - 01673 - (R:17)
Al’}d total upflow head loss, H iig ‘
. 2 22,5
H =%XdH = 4..637 Q n<l .

Zdl / 2.5 _16/3 a1 ( 2.18)

> LD
- —1.325 Q%4 (2.19)

D16/3

And from the slope of the line in Figure 2415, 1=0.01340

This is somewhatTougher than the n value that would be expec—
ted for uncut, GRP pipe formed on a polished mandrel where the
value would be 0,009 , The difference reflects beth the roughening
effect of the cut slots and the turbulence induced by ' jets !

entering the flow at right angles through slots .

A few calculations, hewever , show that the significance
of these numbers is enormous . It is clear that the great majority
of the total less is upflew loss inside the well and that the

true entry less is insignificant o

6h
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If all results where C is less than about 1,0 are ignored,
the less/depth line changes so that it has an intercept of C = 1.0
at 210 ft depth and a slope such that n = 0.0116. It is unlikely
that n could be much lower, this value being only 29% higher than
the best value for uncut pipe, A value of n = o..‘o116 also comes
- closest to reproducing entry losses which are eqal fer all well
‘depths, as they should be for constant screen length, diameter
and discharge rate, In terms of the fps units of the analysis,
entry loss is estimated te be 0.143Q% ft or 0,57 feet ( a value
that cempares well with 0.2 te 0.25¢2 fer 8 ;mch’v;rells in Northe
west Bangladesh). Entry less may thus be only 7 to 14% of total

well lesses with 6 inch screens!

The consequences of these evaluations are considerable, If entry
losses . were assumed te be proportional te approach flow
velocity, then total well losses could be expressed { in

fps units)as s
8.58 + _Jgééégﬁﬁﬁfht .
~Less = L0  (entry)” p 18/3 ( Upflow) : (2.20)

Re301s5 (aleulution of Entry loss of .the Wells.,

According to the following equation (William, E.B. 1981 )

the entry losses of the DINS could be determined
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" The 3creen is commonly visualized as a series of orifices

through which the flow 'Jets'! into the well, with transformation

of potential energy to kinetic energy", Head loss across the

orifices is given by
_ . 2
h = : “-1) 8, : ( 2,21)
1 (—El‘z_ e

Where, b} = head lsss
Cy = Co-efficient of velocity
Vo = Screen entrance velocity,and

g = gravitational constant
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Re3e2 FACTORS AFFECTING THE WELL-LOSS

Since the water coming out from the well initiates movement
through the aquifer and then_flows through the developed =zone or
the gravel-pack, screen-openings and intake section of the well,the
factors contributing well-losses can be grouped inte two classes,
Une class comprises those factors associated with the Aguifer~charac-
teristics; and the other class consists of the factors concerned with

the well characteristics,

The Aquifer-Characteristics have indirect but dominating
impact on the well-Characteristics, As a result, the Aquifer Charac-
teristics bad alse been taken into properconsideration, during thé
analysis of the factors affecting the well-loss. S0, the related

factors may be described as followss

A+ The factors associated with the Aqifer characteristics :

(1) Tbe size, uniformity and arrangement of soil particles

of the format;pn

The grain-size distribution, grain shape and grading of
the particles determined the permeabilities of the formatien
which was indicated the amouﬁt of water that could flow through
it. Depending on this, the size,length and the location of the
strainer in the aguifer were determined which in tum dictated the
total depkh and the structure of the well, Thus the above

factor affected the well-losses .
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(2) Formation thickness and permeability

The screenable formation thickness and the permeability,
affected the ability of the agifer to transmit water and thus
regulated the size of the slot and the length of the strainer

which din turn influences the loss of wells,

(3)  The presence of confining beds:

The presence of canfining layers/beds affected the storage
Co-efficient and the design of the well intakestructure and the
performance of the aquifer under the pumping conditions. Thus in-

fluences the entry lesses and upflow losses ef the well,

(4)  The degree of censelidation of the formation 3

During the construction of the well, a certain degree of

) compacﬁion of the formation and the reduction of permeability

were made due to the jarring action of tools, driving of casings,
sealing of borehole-face by viscous drilling fluid and pereﬁration
of fine sand and silt from the drilling fluid into the porous

materials,

The above action affected the selection of well-casing and

screen materials, and thus influence the well-losses of the wells,

(5)  The chemical cempesition of formation materials and

ground water 3

This factor affects the potential for encrustation and
corrosion in the well and thus influenced the well-less of the

DTWSe



A. The factors concerned with the Well-characteristics 3

Te Well - site Selection s

Several points,such as accessibility,topography, soil
texture & structure, annual fluctuation of ground water
levels,’ geohydrology of the under-ground,existing irrige-
tion facilities etc., were considered during the selection
of a DIW 'site., If the location of ‘ane DI selectéd within
the zone of influence of anether DIW, then the drawdown of
both the DIWs become very high and thus affected the

aquifer loss as well as the well-loss of the DIWs.

2, Well drilling method 3

Since the drilling techniqie, collection of samples,
description .of samples and the procedure of selecting the
proper samples, changes with the rrthéd of drilling applied
to a particular well, the extent of weli-loss also varies
accordiﬁgly. The individual impact of these factors are

as follows,

(i} Drilling Techni e

The techni qie of drilling a pIW affects the accuracy
of the collection and classification of samples, plumbness
(verticality), alignment(adherence to a straight line),and

maximum yield, Thus influenced the loss of wells,
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(ii) sample collection i

| Since the formation sampling was the major source of in-
formations re qrired to determine the underground strata on the
basis of which the DIW was designed, the precedure of collection

of tne sample affects the well-loss,

(iii) - Sample descriptions:

The accurate descriptions of the formation samples were
very inportant for the successful design of a DI'We. The descrip-
tions of thfa sample include it's colour, type,size,shape and
sortings of the grain-size. pepending on which samples are
classified as screenable or unscreenable formation and thus

dictated the structuré of the well,

(iv)  sample selection ;

The proper selection of samples mainly depends on the
accuracy with which the formation particles were described,
Comparatively well-sorted formation particles having higher
permeabilities usually considered és the best sa.rnpj.e for screen-
ing the aquifer, Less-permeable to impermeable portions of the
aguifler were selected as unscreenable portion of the ‘aguifer,
This selection of screenable and unscreenable aguifers influ-
enced the configuration of the well and thus affected the

loss of wells,



3. Components of well casings

The arrengement of the components of the well influenced the
well-losses of the well due to the friction between the rising water

and the LWQC.

4o Materials of well casing 3

The selection of materials re quired for the UWC,LWC and redu-
cer,depends on the factors,such as,(i) strength requirements(ii)
pality of water, & (iii) potential presence of detrimental bacteria.
A properly selected well casiné prevents collapse of the hole,emiry
of undesirable water & escape of good water from the well, and capable
of withstanding corrosive action. Materials selected for well—écfeen
should be fesistant to coerrossion & encrustation and strong eﬁough to
withstand colum load (vertical compression), tensile load(extending
forces) and collapse pressure ( horizental forces), Thus the effec~

tiveness of the well depends on the materials of well-casing,

(5) Design of Well

The design of a well consists of the design of mainly three

€ssential componentsg

- Namely,(i) a pump housing-section ( UWC),(ii) a vertical

conduit ( casing ), and an intake ( screen or perforation )section,

(1) Design of nger-well.casihgg

An optimal housing-section of a well provides adequate
clearance for the pump and minimum frictional losses and thus

influenced well;lssses.

T2



(ii) Design of lower-well casing:

The lower well-casing serves as a vertical conduit between
‘the well screen and the pump housing ( and in some cases between
the screens ) through whish water travels from the intake (screen
or perforation ) to the pump housing. Since the majority of the
total well-loss generally caused due to the " upflow-losses"
inside the well, the length and diameter of the lower-well casing

greatly influenced the loss of the wells,

(iii) pesign of strainer g

A properly designed strainer having optimum entrance velocity,
length, diameter,slot-openings,transmitting capacity, strength ana
resistance to corrosion and encrustation-ensures hydraulically
efficient & sand-free performences, A major portion of the well-

loss occurred due +to the well-screen losses which consist of's

(1) Loss of pressure head at the entrance due to size
and shape |
(i1) Less of head attributed to the turbulence of water
in passing from the formation to inside the well gereen,
(1ii) Less inside the well screen due to turbulence
(iv) Loss of head due to pértial perforations,
(v) Leoss of head due to pertiai penetration

(vi) Less of head due to entrance (entrance lesses),
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The entrance velocity,length,diameter,slot-openings,and the
transmitting capacity of the strainer-seriously influenced the well-
losses of the DIWS., The effectivenes of those parameters are as

.foll@ws:

(a) Entrance Velocity s

Entrance velecity regulates transpert of aguifer
material, friction-loss in the screen openings and rate of

encrustation and cerrosion. Thus influenced the well~losses,

(b) Length of strainer

Length of the strainer depends on the thickness &
permeabilities of the aqlifer,entrance‘velocities,effective
open areas and the discharge eof the DIW. It affects entry

losses as well as the upflow losses,

(c) Diameter of the strainer;

Diameter of a screen provides sufficient open area
teo maintain desired entrance velocity, It influences the

entry losses and upflow losses,

(d)  screen slot epening

An ever-sized slot causes sand-pumping while an under-
sized slot offers resistance teo the flow of ground water,resul-

ting in more head losses, An optimum slot size provides sand-




free discharge with minimum head loss, by matching the

epening with the grain sige distribution ef the materials

Surrounding the screen, Thus affects the well-losses,

(e) Transmitting capacity s

Transmitting capacity of a screen refers te theamount
ef flow passing through the slet epenings at an entrance

velocity causing less of head, and thus influences the well-

leosses,

Installation of Well-Casingss

Installation of well casings refers to the fitting & fixing

of the well cemponents ( bail plug,screen, blind pipe,reducer g

housing pipe), placing of well components in the bore-hole, angd

an effective gravel packings. pespite a perfect well-design and the

Use of the best cempenents, an improper installatien adverselyaffectg

the well-loss as well as the performance of the well,

(1) Verticality ;
Verticality affects the frictional-less and tpe turbulence

within the well,and thus influences the loss of well,

(id) Straightness;

Straightness influences the friction-less and the ture

bulence within the well,end thus affects the less of wells,
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(iii) gravel pack 3

An

effective gravel packing reduced the well-less by

increasing the transmitting capacity

offering the petential of increased screen slote
size and the well,

increasing the area of contact between the agifer
and the well,

increasing the effective diameter of the well,

reducing the entrace velocity of water into the well,

reducing the entrance frictien and excessive head-

loss,
reducing the potential of encrustation,

preventing the caving-in of the formatien material

- and thus reducing the danger of clegging of the screen,

previding the sand control,

increasing the petential of the use of smaller

diameter screen,

increasing the permeabilities around the screen,

T Well Develepment g

A successful well-development refers to & sand-free

pumpiné with lowest pessible specific-drawdown, A proper well

develepment minimizes the well-losses by -

increasing the porosity and permeability ef the
dquifer adjacent te the screen,
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= Temoving the drilling fiuig from the well,

- cleaning the inside of the well and the pores of
the gravel packs ang immediate agifer,

= breaking down the mud~film formed en the wall
of the bore-hole during drilling,

~ facilitating the steady flow of watep into the
¥ell and thereby increasing the effoctive rediug
of the screen,

_2,3.3 FIELD Srupras oy WELL~L03s5 IN BANQL ADESH

The availabie reference studies made on the well-less of deep

tubewells in our;country given below,

2036341 Well-less of BADC deeptubewelis in Greater mymensingh
district,
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"'he wells have ejither 24 or 27m of (355mm) 14~inch internal
diameter pump chamber or Upper-well casing, I,ower casing/screen
(GRP) strings are generally 6~inchlinternal diameter,withscreen
lengths varying from 34 to /0m but commontly 37m (120 ft)in a tetal
well depth ranging from 67 to 120m but averaging about 85m, Those

DI'Ws were probably deeper than was necessary.

The well-losses were analysed by using Jaceb (1947)assmmptions;

Well drawdown:aqlifer drawdown 4 well-lesses

O Sy = Cro+ G
Where, 3; . = drawdown in the well,m,

Q = discharge, in mB/Hay.
Cr = formation less ce-efficient a/m<
G = Wellpioss co-efficient, d§h5

The test Result of the DTWs under study were summerd sed,
in the table Rody

The study was cencluded with the fellewing findings

(1) The well-less co~efficient increaseqd linearly with the

length of screen and casing string,
(i1) Entry losses may be enly 7 to 14% of the total well-

lesses with 6-inch screens,

(11i) The use of 6 inch (152mm)-diameter screen was cempletely

wrong, considering the higher well-losses,




79

TABLE = 2.4 WHL-LOSSES OF THE ITWS CONSTRUCTED IN THE GREATER DISTRICT OF MYMRVSINGH

Sl.] Neme of | Well [Depth] Screen(m , Fomation—lossesg Well-loss ?mmfsmnss Fiell
No.i thana imr. q (m) _Fﬁmﬁlweﬁ?m’ E gg;:gfinent, %:s)as : n Pefﬁ.cmqy
] 2 21 4 8 5 § 6 (7 g 5 1 10 K]
1. Miktagache M1 60 73 37 3370 18.6x10~% 5,09x10~° 9.0 1.2 geg
M2 85 37  37-82%  7,5x107% 6.77x10~° 3,66 1.0 69. 5%
M1 18 79 40=T6 %  1ia3z10™4 6.7221078 7,00 1.60 81.0%
M138 79 37 40-76 *  10.1x907% 6.87x1078 les e 1.62 75 &
2. Phulpar PR76 98 37 5295 % ' 9.6xio~4 2.30x10™ L6 1.98 70 ¢
Ph 25 91 34 4388 % 5.x10™% 12.37x10"° 2,64 294 s
Pb 102 67 37 2164 3.7x107% 3.46x10"% 1,81 0.81 69 %
3. Heluaghat Ha 31 100 37 69-97 * 7.5x107% 10, 18x10™° 3.66 2,41 60 ¢
Ha35 73 37 3370  9.6x107% 6,98x107° 469 1.65 34
Ha 16 67 37 2064 4u0xi0t 5.30x10~% 195  1.26 514
fooSkbiper @3 T F U 250 9.32x10~ L2 22 35 %
S 44 86 I . 4683  10,6x107% 4.79x10'8 5,18 .12 82 ¢
SR43 T9 W 273k Ludx10™4 3.82¢107% 2.15 0,91 7 ¢

# The exact depth intervel was net shown,
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22343:2  Study on the well-less of ( ADBAUNDP) Secend deeptubewell
Project of BADC

Under the above project seme studies on the well-lassesg

of the DI'Ws sunk at Thanapagailg Shakhipur ef Tangail [istrict and
Muktagacha Thana of Mymensingh District were conducted in association
with MacDenald and partners & HIS Ltd. The studies were carried out
during 1982 {:6 '1983.Fig.2. 16 AhoWs the lithological and construce
tionél details eof the three DIWS chosen by the consultantg for testing
together with the location of samples recovered by a split-spoon sampl-
ing device, Step draw-down test data of the DIWS were used to determine

the well-lesses using ed. (2.7) & (2.8)

The formatién - less co-efficients ( ¢t ) end the well-less
co~efficients ( G, ) were determined by pletting the values of specific
drawdewn ( ———-) versus discharge ( q ) as shewn in fig 2,17 . The
VTest Results were given in the Table 2,5 .

TABLE- 2¢5  WELL-LOS3ES OF THE DI'WS CONSTRUCTED AT BASATL , SHAKHI FUR
AND MUKTAGAGHA

s, § gFormation—less § Well-Tess § Ferma~ § well i Well

. Thana co-efficient ch-effg_clentj tien less § effi-

Ne, -2 0 -5 less ciency
) £l-sec | ft-sec® £t) ( ft)

1¥ =z ) 3 ¥ 4 ) 7

e Basail 2.85 1620 567 408 54%

29 Sha.k.hipur 89 15 1-31 1603 5-24 75%

3  Muktagacha 10.00 | 1625 20,0 5.Q0 8%
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Figure 2.7

Determination of Well Losses
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Ro36303  Study on the Well~less eof (ODA/IDA) DTW Project of BADC

In order to ensure the construction of the 2-cusec OTWS
having 5 te 10 ft/cusec specific drawdown sseveral studies were pade
by the abeve preject in association with the Mecpenald,M.and partner-

Ltd and HTS Ltd. The outcome of the studieg were neted as followsgs

(1) The well-losses composed of losses due to the entry
~of water through the gravel pack and screen, and its
change in the direction of flow from horizontal (in the
aquifer) te vertical ( in the lower well casing), In
additieon,further well-loss was caused by the friction
between the rising water and the LWC and the screen,
Therefore, by reducing these lesses, a decrease in the

value of specific drawdown can be achieved,

(ii) Theoretical calculations on the flow of water ine
side the sareen and LWC indicated thab by increasing the
diameter of the LWC and Screen, a considerable savingg

in well-less can be achieved,

(iii) It was recommended that the tep 40% of the LWC be
increased in diameter te 203mm ( 8"-inch),whilst the

lower 0% remains at 152mm ( é"-inch) in diameter.This
increaso in diameter ef the upper part of the LWC will
assist in reducing the up-flow losses, and thus produce

a more efficient well,
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2.3¢344 Well-less studies by BADC in Greater Sylhet Disbricts,

In the greater Sylhet district, studies on the well-lesses
were made by BADC in association with Macponald,M,and Partners Ltd.
and HTS Ltd and EPC Ltd.,and the results were given in the table-2,6,
Step drawdewn tests were carried out to determine the well-losses

using the graphical solution ef equ. (2.8) *
At the end of the study, the following cemments were made:

(1) Many ef the tubewells were hydraulically inefficient

when pumping at Z-cusec,

(ii) The causes of large well-losses were not certain but
probably relate to the use of all 6-inch diameter
lower well components and perhaps more imbortantly,
to the difficulty of developing deep silty aquifers

by over pumping and back-washing.

(iii) pevelopment of bore-hole drilled by direct circula-
tion ( as opposed te reverse circulation) was likely

“te be more difficult because formation damage was

greater,
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TABLE = 2,6 WEHLL-LOSSES OF THE DIWS CONSTRUCTED IN THE GRETER SYLEET IIST.

ET.R Upazllla Mouza Date of No. of{ Formation 8 Well~Tosg g Formationpiell~loss] Efficiency§
No, 8tep Test Steps 3 coweff, comeffy, loss m g ¢
g ’ g ( Grm/y/ !2 C [ ™ 8 :

- - 7 { Z 5 B T 3 9 0

1 Jaganathpur Jetrapasha  28.Jan-88 5 04152 0.0019 8.512 5,95 59 %

2. Biswanath  Singerkach  10-Jan88 4 0.259 0.0012  14.% 3% . m™g

3e Sylbet Hessanpur  1eMay-85 5 0.108 0.0016 6.048 5,017 55 §

4o Govainghat  Uparhatlibal 10-apr-86 4 0.285 0,0017 15.96 5.33 75 ¢

5. Ranairghat . purgapur O4mDec88 . 3 04159 0.0010 £.904 3.13 73 ¢

6. 28kigen; Kazalsar 08~ipr-88 A 0.120 0.0018 6.72 5.6 5, %

7. Beanibazar  Alipur 16=-Feb-88 4 0.312 0.0022 17.47 6.89 71 4

8. Golapgenj Tikarpara 03-May-£6 3 0.335 0.0045 18,76 1411 57 4

9. Kulaure Hajipur 10=Apra88 4 0.340 0.0045 19.04 1411 57 %

10, Mowlvibazar Barseg 21=ipr=87 2 0.360 0.0010 .16 3.13 86 ¢

11. Lakhag Zarunda 08-Mar-86 5 0150 0.0033 8.4 10.34 45 %




CHAPTER « IIT

RESBEARCH METHODOLOGY

better than any other test, As a result, a heavy emphasis hag always
been given on the step-drawdown test which makes the data comparatively

mmdmm@ﬂe&rmmw@wwb

As the success of g research-work mainly depends on the quantity,

well-losses.

o1 METHODOL OGY ADOPTE
-'—-""__——-—..______2

Five peep Tubewells, one from each of the thana Nandail, hulbapri

& Bhaluka ef district Mymensingh, one from Nabinagnr of BeBaria ¢ one

86

o

dudkandi. o f Comdlla sWere selected randomly from omong Ghe VLG hoving

Comparatively higher drawdowns for evaluating the well-lesses, A1l
°f the five prus were censtructed under IDA-IT prw preject, The
multiple-step drawdown test data of the TWg wers used to determine

the well-losseso
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The well-less was calculated by using the relevant part (wail loss)of
equ. (2, 1) Lie,
S, = G g : Where, SW
Cy

Q = Discharge, in m3/jay,

Well-less,in m,

[}

Well-less Co-efficient,d?/m5

n Expenent due te tﬁrbulence.

The value of the well-less Co-efficient Ov was determined
using step drawdown test data by Rerabaugh graphical pracedure as
outlined in article No. <v3s4.1 The well-losses and formation-

lesses were calculated by using the equation (2.1).

After evaluating the well-loSSES,.the factors affecting
the well-losses were determined from the well-characteristics
and the aquifer-characteristics which were found out from the
relevant data of the tubewell design & constfuctional details,

bore-logs & develbpment records,

From the above study, recommendations were made for

minimising the well-less,

3e2 SHLECTION OF PROJECT FOR RVALUATTON

During the last 25 yrs, BADC has undertaken so many [r'W
projects like NWRDP ( Nerth west Rural pevelopment Project ),
SFD { saudi Rund fer Development),ADB(Asian Development Bank ),
SSISP ( small scale Irrigation sector Project), IDA(Internatienal
Development Association Project )-I, IDA~IT,DIW Fhase-I,DTW
Fhase~II,DIW Phase-ITI, DIW Phase-TV Projects,BIADP(Barind
Integrated Area pevelopment Project)etc, Qut of these Projects,

IDA-II DIW Project was selected for the present study.




3e241  Reasens for Selecting the Projecty

The follewing points were censidered in selecting the projects

(i) Comparatively dependable ang reliable data of tube~
‘well design ¢ constructional details,bore-log sdevelope

ment & testings were available,-

(41) rthe project envisaged almost all aspects of pry conse

tructions ang preserved the relevant data with care,

(11i) Provisians for training te the BADC engineers ang DTW
Supervisery staffs were made within the purview of the
Projects But ne such prevision Was made in case of

other pry projects,

(iv) Jome working papers ( about 56 Nes) were publisheg by
the project Qn the‘different aspects of greund water
irrigatian,Management,Monitoring & Bvaluation e
which haq enriched g updated eur hydrogeological data

4s well ag our technical knowledge°

Considering the above points, the project was gselecteq

keeping in ming that a higher value of well-less of IDA-DI'Ws would

Comparatively less-cared pry of other projects,
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3e242 . Brier descriptions of the project i

IDA~IT Deep Tubewell project comprises ef &0 (sixty) tbanas
of 11 ( eleven ) pistricts ( part ef greater Wmensingh,Kishbrganj,

Dhaka & Comilla ). The name of Districts and Thanas are given in

Appendix~I, The project was designed by the IDA in 1982, for the
Commissioning of 4000 Or'Ws and te provide informationg for the

improvement of the design of wellg,

3.3 COLLECTION OF pATA

In erder to evaluate the well-losses, the multiple-step
drawdown test data of the folowing 5(five) deeptubewells were

¢ollected from BADC and shown in Appendi x-1T,

(1) Well No.NAN-118 (R) Well No.BHAL-110
Mouza; Chandipesha Mouza: shehal
ThanasNandail ‘ Thana; Bhaluka
Dist; Mymensingh, : Dists Mymensingh,

(3) Well No.ByL- 160 (4) Well Re. NA BI/R-27 .

Mouzag Matichapur
Thanag Fhulbari
Dists Mymensingh,

Mouzag Shababazpur
Thanas Nabinagar
Dist: B.paria,

(5) Well No. pAUD-60
Mouza; Naogan
Thana; Daudkandi
Dist: Comilla

the relevant data of the well design g constructional details,bore

logs,development g testings of each of the above deeptubewells were

Collected from BADC and given in Appendix-IT

The locatien of the DPWs under study shown in fig, 3.1
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CHAPTER = IV

DESCRIFTIONS OF THS SSLECPED DIWS AND THEIR WELL-LOSSSS

The detail descriptions of the deeptubewells selected for the
present studies were given in Appendix-~IT. Only the salient features
of the deep tubewells mentioned.here. The well-losses of the DIWs were
determined and the impact of the factors an the well-losses of the

DTWS were also noted in this capter,

4o1 DESCRIFIIONS OF THE SSLECTED OTHS:

The locations of the selected five DTQS were given in article
3¢3. The detail design, construction, bore-log,verticality,development
and pumping test record, and water quality test report of the DIWS -
NO. NAN - 118, BHAL- 110, PHUL- 160,NABI~R/27 & .DflUD-GO were shown in
Appendix-II A ( 1=7 ), Appendix-IT B (1-8), Appendix-II ¢ (1-7),

Appendix-IT D (1-9), Appendix-II E (1-7 ) respectively,

The brief descriptions of the individual DITW described belows

Te DTW Neo. NAN - 118

This DI'W was sunk by WJ method in a Leaky or semi-confined

aqulfer having 334 ft length, consist of 96 ft ( 14F-dia)UWC,140'ft

91




( 6f-inch dia)LWC and 90 £t 6M-inch dia( Oontmuous-sﬂnttype) screcn ,
The effective grainw.size of the screenable formation was CS/Ms, the
average permeability of which was 8,00215 ft/sec, The depth of screen-
able formatien was 102 ft. The EC and P of the water were /85mmhocm™’
and 7, respectively, The DI'W was gravel packed and was deviated 1.-81
inch from vertical and the specific drawdown was 20,86 ft/cusec, The
screen was placed at single location. The slot-size was imm and the

entrance velocity was 0,043 ft/sec.

2, DIW__NO. BHAL - 110

This DIW was sunk by WJ drilling method in a leaky or semi-cone-
fined aquifer having 459,25 ft length, consist of 112 £t UWC (14M-dia),
195 £t (8"'-dia 70 ft and 6M"-dia 125 ft ) LWC and 144033 ft (6M-dia)
screen, The effective grain size_ of the screenable formation was
MS/ gg,the average permeability of which 0.00124 ft/sec. The depth
of screenable formation 206 ft. The EC and PHof the water were 380
mmho dn"1 and 7, respectively., The DIW was gravel-packed and deviated
0,68 inch frem the vertical and . the specific drawdown was 33,20 ft/ |
cusec, The screens were placed at three different locations., The slote

size 1 mm and the entrance velocity was 0.027 ft/gec,

3. DIW NO. FHUL - 160 3

This DIW was sunk by RC drilling method in a leaky or semi-
confined acuifer having 301 £t length, consist of 100 £t.(14"-dia) Uug

75 £t (6"-dia) LWC, and 118 ft (6"-dia) screens, The effective
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grain size of the screenable formation was MS and the average perme .
ability of the which was 0,00 176 ft/sec. The depth of screenable
formation was 145 ft. The EC and P of the water were /90 mmho cm~1
a.ﬁd 7, respectively, The pTW was gravelw-packed and was deviated 2.75
inch from the vertical, and the specific drawdown was 15641 ft/w.sec;
The slot gize of the screen was 1 mm and the entrance velocity was

0,033 ft/sec, The screens were placed at two different locations,

e DIW_NO, NABI- R/27

~ This DIW was sunk by WJ drilling methed in a leaky er semicon-
fined aguifer, having 457 ft length, consist of 98 £t ( 14"-dia)
UWG,210 £t (8M-dia 180 ft & 6"-dia 30 ft) LWC,and 10 £t (8v_gia-
60 £t and 6N.dia 8 ft) screens ( Placed at six different locations),
The effective graih size of the screenable formation was Ms/FS-, the

average permeability of which was 0,0011 ft/sec. The depth of screen-

able formation was 226 ft. The EC and PH of the water were 500 mmho
em™ 1 ang 7, respectively, The pOTW was gravel packed and was deviated
247 inch from the vertical, The specific drawdown was 23,45 ft/cusec,

The slot-size was 1 mm and the entrance velocity was 0,024 ft/sece

Se DIW_ _NO.  DAUD-60

This DIW was sunk by WJ method in a leaky or semi-confined
aquifer, having 299 £t string length, consists of 90 £t( 14-dia)

UWC, 100 £t ( 8"-dia) LWC and 100 £t ( 8'-dia) screens (placed at ,
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twe different locations). The effective grain-size of the screenable
formatien was Ms, the average permeability oi‘ which was 0,00202 ft/
Sec, The depth of screenable fermation was 117 f£t, The EC and F of
the water were 625 mmhe em 1 and 7, respectively. The DIW was gravels
packed and was deviated 2,15 inch from the vertical, The specific
.drawdown was 19.16 ft/cusec, The slet-siz was 1 mm and .the entrance

velocity was 0.029 ft/ Sec.

Le?  DETERMINATION OF WELL-LOSSSS OF THE DIWS 3

The Well-less of the DIWS under study were determined using
the multiple-step drawdown test data ( of the respective DTWS) by.
Jacob-Rorabaugh graphical preocedure as mentioned in article 2,3, Te Te

The calculations ef the well-losses of the DTWS described as follows,

1o WELL-LOSS OF DTW NO. NAN = 118 3

The ihcremental discharges and cerresponding drawdown

of DIW NO.NAN-118 were recorded in Table-4,1. The value of

well-loss co-efficient (Cy ) was determined by plotting (%11 -cf)vgrsus_
Q en double-logarithmic paper by assuming different values of

Cry until;a. straight line was obtained as shown figei4els The

slope of the straight line was eqal te (n-1) which Yields the

value of n=1.02¢ From fige4.1 the value of Cr was ebtained as

0.001s G; was the intercept, The value eof Cw s conveniently

was determined using the value of Cp,n and a certain combina-

tien of the measured q ( 4942.07 m;day) and Siy, ( 12.80m)

in eqn. ( 241), vwhich was, Gy = 1e34 X 10"3.
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TAIL 84« 1 DI SCHARGE-DRAGDOWN DATA OF D O N-116
TO FIH OUT THIE YALUES O Cf, G, &

(BCugec) g Siw g _S%._vg_ 2 -daci 2 3(815-'_ C,f)day/m‘2
m” /day E (ft) g 5 )] S/ GT
m { day/m { i
(1.02Cusec)  (27ft ) '
2495450 6.4, m 2. 56%107° 0 0.00256
' : 0.0005 0.00206
0.001 0.00156
0.002 0,00056
(145 Cusec) = (31.16 ft)
3669,86 . 9.49 m 2.56x1072 0 ' 0.0025¢
: 0.0005 0.00208
0.001 0.00158
0.002 0.00058
(2.02 Cusec) (42 £t )
£942.07 © T 12,80 m 2. 59x10™7 o 0.00259
' 0.,0005 0.00209
0.001 0.,00159
0.002 0,00059
(2.5 Cusec) (52.16 ft)
6116.43 159 m © 2,60x107° 0. 0.00250
' 0,0005 0,00210
0.001 0.00160
0.002 2.00060
From figure 4.1, the values of Cf= 0.001 dny/m®
the slope = n-1 = 0,02 and n=1.02
Sjy = Cpfl 4 Can
12.80 0 = 0.001 x 4942 . 07 4 o, (4942 . 07 )10%
= 4.95m + 1.34 %9077 (5856 ., 51 Y m
= 4.95m 4+ Tel5m
Formabticn = Well los:
. logss :
- Jdell efficienc; - formatiol Loz = A4,95%100 = I;S: 67 % ‘

e TZE




The value of well-loss at the design capacity ( 2-cusec)
of the well=7, 85m and formation loss = 4.95m, The efficiency

of the well = 384 only.,

24 WELL - 1.0SS OF DTW NO, BHAL - 110

The discharge-drawdown data of multiple step test of DTW

NO. BHAL =~ 110 given in TABLE= /2.

The value of well-loss at the desigll-éapacity ( 2 cusec)
ef the well was calculated following the similar procedure as
mentioned above, The values of Cr =0,002 and nz1, 16 were ebtained
from fig. 4.2, 'I,‘_he value of (y=5, 29x10—4 was calculated using
the value ef Ces n and a certain combination of the measp.red Q

(4893.68 m?/day) ana Siw ( 19.88m) in equ.. {2.1)

The well loss = 10,089 m and the formation lsss = 9.787 m

and efficiency of the Well = /9%,

3 WELL-1,0SS OF DIW NO, PHUL =160

The discharge~drawdown data of multiple-step test of DIW

NO.FHUL -160 plotted in the TABLE- 4.3 .

The value of well-loss at the design~discharge ( 2 cusec )

of the well was determined as stated before, The value ef Cp=0.0008

and n=1,227 were obtained form the figure 4.3, The value of.

27
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Loiledmhe 2 DLSCHRGE-DR L0 DA OF DI §O«Bi1id = 110
£ LD OUL TE VaLis oF 0, ¢, & n.

v i . . : .- ,
.“_'Q. Siw Y Siy b v (‘)i*vi ~Cp)day/m®
Iff}d; § (1 *j; foom® T
R R { _
(1.0 ). (29'-0m)
24464 57 8.83 - 3.63107° ¢ 0.003%
0.001 . 0,0025
0,002 0.0016
V.03 : U,0006
( 1.5) (45.75)
3689.85 1394 37921077 g , 0.00377
0.007 0,00279
V.00 0.00179
U003 000079
(1.75) (55.67)
4281.50 . 18.98m  3.96x107° g ' 0.00395
U001 0.00:95
0.002 0,00196
0,003 U,00096
(2.0) (65.25)
K930 19.8tm 4.06x1070 4 S 0.00406
0,001 0., 00305
U 002 ' 0.00206
0,003 0,00 105
0.004 0.00006

From f‘igure_z,., 2, the values of Cf=(),032 day,'ma and,
the slope=i-1 = 0,16 and n=1, 16

iy}
O = C.0 4 1 Q
1w {"1 i W

19.88m = 0,002 x 4893.14 G, ( 4893.14) 1.16
= 9,786m + 5.29%107% (19051,17) u
= I__9_°786Hl + 10.0941“
Formation Hell-Jlooy
lozs 7
. _9.786

« ¢ uell efficiency e X0 = 49022 4

19,48
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Tl H=le o 3 BISCHARGE~DRW DO DalyL Op DT HOPHGL =160
TG FLE 0UT THE v.uGzs o Cry G, &1,

0 - | ’ -
(05360) 8 S | g_ Y é Vi L
0 gay G (L’E ) g Q ) Q' day i !ﬁl T ~Cp)dayn
‘ ddy /m 0 . ]
(1.5) £15.8:1t) .
3569, 85 heB2m  1,31x107° 000131
0,001 0,00031
0,000 5 0,0008 1
'Lgi 0. 0008 UL,u00 51
(2:0) (R1.50%)
4895,14, 6o55m  1,33x107° g 0.0013
0,001 0,000 33
V0005 0. U0U873 i
0.0008 0,000 53
(2.5) (273786 )
O1hz  Bstm 130x107 0 o013
: 0,001 0,00036 |
0.0008 0.00056 :
f 0,0005 0.00086 l'
(3.0) (530 50t)
1339001 10, 20 1.39x107° 0 0,00159
} 0,001 " 0.00039
! 0,000 0,000 59
| 0.0005 0. 000y
i

From figure 4.3, the values of Cf = 0,0008 ciéiy/m2
tire 3lope = n=1 = 0,227 and n=1q 227
. 1 '
Oo55m = 0,0008 ( 4893.14) 4+ G, (4895.14) "

—r * - -
= 3o m 4 782 x 10”7 (330650.7693) m
= 3.91 1 3+ 2,64 m
Formation Well loss
Loss

Well efficiency = 3,91  x 100 =
Be5

¢ ¢

L
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Cu= 7.823:10_'5 was calculated using the value of Cr) n and a certain
cembination of the measured q (4893068m3/day) and §.. (6.55m) in
eqte ( 241 )

The well-loss = 2,632 m and the formation loss = 3.91m and

the efficiency of the well = PG %

4o WELL-L0SS OF DI'W NO, NABINAGAR-R/27

The discharge- drawdown data of muitiple-step test of DTW Ne,

NABINAGAR-R/27 entered in the TABLE~4s 4.

The vglue of well-loss at the design-capacity ( 2-cusee) was
calculated as outlined before., The value of Cp=0.0005 and n=1417
were obtained from the figure 4,4, The value of Cy=4e34 x 10™% was
calculated using the value of Cpp n and a certain cembination of
the meas;ured Q(4893-.68 mB/day) and S5, ( 11.45m) in equ. (2.1)

The well-10s5=9.0 m and the fermation-less = 2,446 m and the

efficiency of the DI'W = 21%

Je  WELL = LOSS OF DIV NO DAUD=60s

From the multiple~step drawdown test of the OTW NO. DAIID-60,
‘the discharge-drawdown data plotted in the TABLE-4e5 .
At the design- capacity, the value of well-loss was calcula-

ted in the same p rocedure as outlined before, The value of Cp=0, 0005
day/m and n=1,07 were determined from the fig,/e5. The value of Gu= 6,88x 10 4

was calculated using the value of Cpsr 1 and a certain combination
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TABL 844 DISCHARGE-DRAWDOWH DAl OF DI HO., R/27 10h
TO FTHD OUT THE VALUES OF Cp &, & 1 :
] .

: g 5 L 8 ¢ | (s | 2
(Cdaec) ; iw @ iw L 5 ¢ i -C.)day/m
w day (Lt) g R daymT g

- g & day/ma g j
(1 cusec) (14.83ft)
2Uhbo5T - heSan  1.84x107° 0 0.00184
0.0005 0.00134
0,001 0.,00084
(1.5 Casec) (26.08ft)
3669,85  7.94m  2.16x107° O 0,00216
0,0005 0,00166
0,001 0,00116
U.002 0.00016
( 2Cusec) (37.5815%) _
4893.14 1104.5m 2.32;x10'3 0 0.00234
0.0005 90,0018/,
0,001 0,00134
0.002 0,00034
(2.5) (49.91)
6116.42 15.21m 2.,48x10‘3 0 0.00248
| 0.0005 0,00198
0.001 0,00148
0,002 0.00048
From figire 4e4,the value of Cp = 0,0005 day/m* and ,

the slope = { n=1) = 0,17 and n= 1.17

3

5w = R, ¢,

11.45m = 0.0005 x 4893.14 & G, ( 4893.14) =1
= 2u45M 4 4o34 x 1074 (20740.42)
= 2o 4+ .00 m
Formation. Well-loss
loss
o v Well- Efficiency = Ze45 x 100 = 21.39%

1145
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Tl it=de 5 DI 3CUH.LRGE- DA DOWN D O
‘ TO FLAD OUT TiHE V.LUE3 OF

DUd §0, DaliD=O0
Cf, Cw & 1 e

b s v oo r |
USE . =)
(1:3 /;iy 5 (lit‘j 8 :aw , g de;y’,m%’- % (;_':"_ -Cf)day/md
4 | o § N
(Te5Cusec) {20,58t) .
3669,85 « 2 17021077 0. 0,00170
0.0005 0,00120
0,001 0,00070 ,
(1.99 cusec) (27.91Tt) i |
LE68.67  B.om 1752107 O 0.00175
0.0005 0.00125
0.001 0,00075
(3.0 Cusec)  (44.411t) )
7339.71 13,53 1.84x107° 0 0,00184
0.0005 0.,00134
0,001 0,00084
(0,85 Cusec) (11.58ft) A .
2079, 58 3..52m 1.69x1077 0 0.00169
0.0005 0,00119 .
0,007 0, 00069

From figure 4.5 the value of Cf

the slope = (n-1) =
: . n
S = G+ GR
805]1 = 000005 X 4.868067 . + cw :

ouiim 4 6088 x107%

= 2e4Jm + 0,07 m
OrNet’GLOrL

Well =loss
loss :

well pfficiency = 2.43 X 100
_ 3&.5

0,0005 day/m2
0.07 and n= 1.07

( 4868.67 )

( 8821.22)

28, 58%

1.07
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of the measured Q ( 4869.21 m3/aay ) and S ( 845 m) in eqas (2.1)

The well-loss = 6,07 m and formation loss = 2,43 m and the

efficiency of the well = _8, 58%

403  IMPACI OF THE FACTORS N THE WHLL-LOSSES OF THE

DEEP TUBEWELLS

The impact of the factors contributing the well-losses varies
with the aguifer-characteristics as well as with the Well-characteris-
tics of the respective DI'WS. Some of the dominant factors affects the
measured well-losses seriously, while some moderate factors contributed

the significant loss of the DI'WS. Some other factors had shown

very little or no influence on the measured well-losses,

The aquifer characteristics and well-characteristics of the
deep tubewells revealed the effectiveness of the factors on the loss

of the respective DIWS as shown in Table 4ab.
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TABLE = 4.0

SALIST FLATURES OF THE AQUIFRR AVD Woll=-CHARACTERISTICS

AND THE FACTORS AFFLCTING THE WELL-LOSSES

) ) [] g ¥
ﬁ"’ ! Ttem ) DIW NO. NAN-118 gmw NO. BHAL-110 ) DIW NO.HL-160 § DTW NO.NA.BI-R/z'zg DTW NO.DAUD-0
1 & 2 { 4 5 3 ) 7
1o  Salient features of the

aquifer characteristicss

confined za.ql.lj..f_‘e:c'°

(1)  Type of aquifer

(ii) Depth of screen- {02 ft,
able formation

(iii) Bffective grain cs/Ms
size of the
screenable
formation

(iv )  Average permea-
bility

(v) Agquifer loss 4e95 m

Leaky or semi-

0,00215 ft/5ec,

Leaky or semi=
confined agaifer

206 ft,

Ms/CS

0.00124 £1/sec

9.78 m

Leaky or semi=~ Leaky or semi -
canfined aquifer confined aguifer

145=0" £% 226 ft.

MS MS/FS
0.,00176ft/sec  0,0011 £t/sec
3.91m

45 m

Leaky or semi=-
confined aquifer

117 fte

Ms

0,00202 £t/sec

2.43 m
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14 < g 3 A 5 6 Y7
(vi) @ality of water
(2) BC (me-on™ 1) /85 380 490 20 625
(b) # 7 7 7 7 7
Free from salinity Free from salinity Free from salinity Free from salinity free from salinj

(¢) Impact

and acidity but

and acidity but

and acidity but

and acidity and & acidily and

slightly harmful  harmful to per= . slightly affe~ Suitable fer ' good for irrim
te permeability. meabiiity, cted the per= irrigatien » gation,
meability,
e Salient features of
the Well-characteris-
{ticss
(i) Total length ef 334 Lo 4Pe25 fte 301 fte 457 £t. 299 ft.
' well-string
(ii)Upper well casing 96 ft, 112 £t 100 ft, 98 ft, 90 ft.
(UWC) (14"-dia)
(iii)Lever well casing  6-guch dia 9/0ft, 8%aia 70f% ) o  6M-dia 75 ft, Bhaia 180ft) 5 o1 gn_gia 100ft,
{1WC) éldia 1255% 6%dia 30 ft
(iv) Lenght of screen 6-inch dia 90ft. 6" dia 144.335% éndia 118ft, gitdia 601t

140" 8ldia  100ft.
éugia 80ft

(2)
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{ “

(v) Placement of screen Single lecatien

(vi) size of slot

(vii) Entrance Velocity

(viii) Metheds of
drilling

(ix) verticality

{(x) Well development

(xi) specific drawdown
(xii) Measured Well-less

(xiii) Well-efficiency

1 mm

0,043 f't/Sec
(eptimum
0,065 £t/sec)

Water Jet

deviation

Very poor
development

20,86 ft/cusec

7.85 m

38%

atthree different

lecations,
1 mm

0,027 ft/sec
(Optimum 0,0492
£t/sec)

Water Jet

0. 68 in-Ch

deviation

Very poor

33.20 ft/cusec
100089 m

P%

at two different
lgcatiens,

1 mm

0,033 ft/sec
(opt 0.0656
ft/sec)

Reverse cirula-

tian Rotory

2,75 inch
deviation

Satisfactory

' 15441 £1/0usec

2.63 m

5.60%

at six different

locatiens,

1 mm

04024ft/se C
(Optimum 0.0492
ft/sec)

Water Jet

2,70 inch

deviatien

Very poor

23.45 ft/cusec

G0 m

21%

at two different

locations,
1 mm

0¢029f't/sec
(Optimum 0.0656
M/sec)

Water Jet

2+ 15-inch ‘
deviation

poor development

9. 16 ft/Cusec
6,07 m

28, 584

(3)




77 p4 i E) 4 4 [ IR g 3 4 7
3. Dominent ( major ) (&) greater length (a)Execessive iength (&)Placing of (&)Excessive (a) Arrangement of
7 factor Causing Well- ef LWC . of the well string strainers at length of well well components
lossese two different string
' locationse
(b)smaller sigze (b)Placing of strai- (b)Length of {b)Placing of (v)Placing of
. ef slots ( in ners at three well stiring strainers at strainers at
relation te the locations ‘ six different two different
effective grain lecationg locationg
size )
(c)water Jet arill (c)Water Jet drlli- (c)Diameter of the (c)Water Jet (c)water Jet
ing method ing method lower well drilling drilling
casing techni que techni que
(d)sample collec~ (d)sample collece (d)Verticality (d)sample collec~ (d)sample collece
tion. tion. tion. : tion,
(e)sample descrip- (e)sample descrip- (e)Gravel packs (e)sample descrip- (e)sample descripe
tions, , tions, , tions tiens
(f)gravel packs (f)gravel packs (£)gravel packs {f)Verticality
(g)verticality (g)Verticality (g)verticality (g)Gravel packs
(h)Well-develop- (h)Well-develop- (b)Well-develop~-  (h)Well develop-
ment, ment ' ment ment

R R RN EEIRTIII™=™
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11 2 d 3 k] 4 ¢ 5 1] o ' i

Le Moderate (minor) (&) Confining (&) cenfining (2) Confining (a) confining (a) Presence of
factors Centributing layers/beds layers/peds layers/oeds layers/beds confining
well-losses layers/beds.

(b) Trensmitting

capacity

(e) quality of

water

(b) censolidation
of the fermation

(c) Chemical compe-
gition eof water
(d) Diameter of

lower-well
casing.

(e) Design of UWC

(b) Chemical cem—

position ef
water

(¢) pesign of
UWC

(b) Censolidation (b) Consolidation

of the forma=

tion,

of the formaw

tion,

e

Factors which had
very little or ne
effect on the

well-losses,

(2)well site
selection

(b)Materials of
well casing

(c)pesign of UWC

(d)Entrance
Velocity

(a)Well site selec-~
tien

-(b)Materials of

well casing

(c)Entrance

velocity

(&) piameter of
screen

(a)Well site

selection

(b)Materials ef
well casing

(2)Well site

selection

(b)qQuality of
water

(c)Entrance velocity (c)piameter of

(d)piameter of

screen

screen

(d)screen slot-

size

(2) mality of water

(b)well site
selection

(c)piameter of
sereen
(d)screen slot-

slze,.

-
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o - ——— A

A ) < ) E 10 4 | I 3 ° I (A
(e)piameter of (e)screen slet- (e)screen slot- (e)Trénsmitting (e)Transmitting
sereen size size capacity _ capacity
(£)Placing of (£)Transmitting (L£)Transmitting (f)straigotness (f)Straightness
strainers capacity capacity

(g)straightness (g)straightness (g)straighiness
(b)well development

(i)prilling method

s o ~



CHAPTER - V

MEASURES FOR HMINIMIZING THE WELL-I.OSSES

The values of the vell-losses determined from this study were
found in compatible with the influence of the contribute v
Tactors as outlined before, Fixed design-pattern vas used in the
construction of the NIWS under study ~nd the well-losses vere
Tfound to wvary considervably according to the individual aquifer

anc well—characteristics.

In the design-criteria of Llhese DIHS it was mentioned that a

length of 120 ft of 6"-inch (152 mm) dia screen having 1 mm slod-
size Would be required to obtnin a2 discharge of 56 l/éec (2~cusoc)
from an aguifer consisting of grey medium tn fine s0cd, The Lensth
of strainer was deternined considering the scroon citbronece veloold by
of mot more than 0.03 m/s (0.1 rt/sec). But there was no lover
Limit mentioned in the design-criteria., In Taet, it vas observed
that the len;th of the screens were detemined in snch a way that
the screen entrance velocities remain at about 57% to 7G% less than
the upper limit (of 0,1 ft/sec). As a result the excess lemnrth

(and in some cases the multiple-lqcations) of fthe sereen dictates
the excessive length of tLotal wéll-string. So, there was lot of
scope for taking an optimum value of screen entrance velocity closer
to the poermissibile upper limit on the basis of the pPermenibilities

ol the screenable formation,
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It was also understood from the study that since the entrance
velocities of the DIWS were very:hugas compared to the upper per-
missible 1imit, the entry losses were found less significant, However,
careful attention should have to be made on the minimization of

upflow-losses,

The appropriate measures for reducing the Well-losses of the

selected DIWS might be divided into two categories s namely,

i Specific meagures = needed for the particular well under
‘ P P

certain conditions, and

(ii) The general measures - essential for each well to keep

the well-loss at an optimum-level,

501 SUGGESTED SPECIFIC MSASURES FOR MINIMIZING THe WELL-LO0SS&ES OF

THE SELECTED DSEP TUBEWELL S

The following specific measures were suggested for minimizing
the well-losses of the déeptubewells. But the actual reduction in
well-loss from the Following recommendation could be measured only
from the field test - which was beyond the scope of this study.

So, for getting a theoretical rough approximation of it the equation

No{ 2.20 ) and ( 2,21 ), were used ( with some limitations ).

An analysis of well-lossess of the existing deep-tubevwells
under study and their corresponding recommended deep tubewells

are shown in Appendix - XiI-cC.




1 DIW_ NQ, NAN - 148

The well-loss of this DEW could be minimized by determining
the length of the strainer in accordance with the optimum screen
velocities baSed on the permeabilities of the screenable formation,
The average permeability of the screenable formation was 0,00215 £t/
Sec (0.0655 em/sec), at which WALTWN'S recommended value of eptimum
sereen entrance velocity ( as shown in Appendix - V ) was 2 em/sec
( 0.0656 f£t/sec). since this suggested entrance velocity was lower
than the upper permissible limit ( of 0,10 ft/sec),this could be
used to determiné the length of the strainer by using the equation
( walton, 1962 _),

L o= f;_ve, | ( 51)

Where, 1, = length of screen, in ft,

maximum éxpected discharge, in fﬁB/Sec,

Q=
A0 = effective areaper foot 1engbh of screen, ftz
Ve = Screen entrance velocity, ft/sec.

Then the length of the 6M-inch dia cantinueus slot-type
screen of 1 mm slot-size having 33% epen area, would be

L = 2 = 58,58 ft,

0. 518%0.0656

But in case of gravel-packed wells, some investigatere sugge s—
ted the average values of the hydraulic cenductivity of the agquifer
and of the gravel-pack to determine the entrance velocity, In such a
case WALTON also suggested to determine the length of the screen using

®que. (5 1) having factor of safety 2 to 5, So, Considering a factor

116
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of safety 2, the length of strainer having same specification would be-

L = 2 X2 = Ti.22 £t

0.518 x 0. 1
= 8 ft.

Now if we recommend the use of 80 ft strainer without any
remarkable change in all other design parameter, then the design of the
DIW would be as shown in fig, 5.1(b), where the length of the well-
string become 964341394 14804+5 = 324 ft. This reduction in the tetal
length of the well-string would not only save therconsiderable cost
but also minimized the well-loss te about 42 4 less than the existing
ene, The cost of the DIW also become Tk, 5,18 78/~ enly, which was &bsut
7.6% - less than the cost of the existing ITW (Tk.5,61,625/-) in-

curred during the censtruction of the well, as shown in Appendix-VIII(AZB).

Re DIW_NQ. BHAL - 110

The well-loss of this well could be minimized by designing the
DIW in compatible with the lithelogy of the well. It was observed that
a length of abeut 70' ft screen was placed in the screenable portion
( form 270 to 3% ft ) of the aquifer, The effective grain-size of
that formatien was brown Ms/CS where the average permeability was
0.,00128 ft/sec (0,039 cm/sec). Accerding te the WALTON'S recommendation,
the eptimum screen entrance velocity at that average permeability
( 0.00128 ft/sec ) was 1.5 cm/sec (0.0492 ft/sec). Censidering this
eptimum entrance velocity, the eptimum length éf the screen ( having
1 mm slot-size _,_E;"'—:.lnch diameter ) would be 78,47 ft. But,Since the
length of the screenable portion ef the aquifer was anly 80 ft, i“clbr a
greater facter of safety, another alternative screen of 8"-dia(having
1 mm slot-size and 33 percent epen area ) could be used, In this case,
the eptimum length of the screen weuld be &0 ft enly, Se, it was

evident that the +tetal Ilength ef the well - string could be
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reduced to 349 ft ( 1004341804€04145 ) instead of 459425 ft, The
reizcommended design of the DIW Shown in fig, 5,2 (b)e This reduc~

tion in lengt-,h of the well string, and increage in diameter of

the 60 ft screen and 110 £t. blind pipe ( from é" te & )rsignifia
cantly minimized - the well—loéses ( about &4 % less) and thus would
reduce the considerable cost ( about 21.64% less ) of the pTW

( from Tk, 6,91,256,55 to about Tke5,41,625/=), as shown in

Appendix ~ IX ( A& B ).

3. DIW_NO, RIUL - 160
It was observed that.the well—lo_ss of this DIW was minimum

among all the five [IWs under study, The efficiency of this prW was

Pe63%. But still, there was lots of scope to improve the per~

formance of this well by reducing the well-loss of the well, at
& reasonable cost ( less than the actual cost of this well). This
could be done by designing & constructing the well in conformity

With the desiregd capacities as well as the aquifer characteristicg,

Since the entrance velecity of this well ( 0.033 ft/sec)
was less than the optimum entrance velocity (0.,0656 ft/sec), the
length or the screen could be reduced and be placed
at a single location,' As for example, if the 6".dia screen of 33%
Opeén area haveing 1 mm slet-opening was used, then the required
length of the screen weuld be 80 ft only, which could be placed

at a stretch ( from 207 to 287 i )e The length of the upper well
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| casing could be reduced to 90 £t only. Then the total length of

the well-string would be { 9043411641 4,80 +5') = 295 £t only.

The suggested design of the DIW shown in fige. 5.3 (b). In this
arrangement, since the diameter of the LWC was increased te

81 from 6" and the strainer was placed at a single location

the well losses weuld be xeduced to about 18,56%. . As a

result, the minimum well-loss would reduce the cost ( about

10.41% 1ess } of the well (frem Tk. 5,57,430/~ to about 4,99,320/-)

as shown in Appendix - X ( A& B ).

b DIW _NO. NABI-R/27

The well-loss of this well could be reduced to a large
extent by designing the well with careful. considerations of the
aquifer characteristics, It was observed from the lithology and
construétional‘details of the well that there was no reascnable
Justification of placing the strainers at six different locations,
The placing of blind pipes at depths-295 to 315 ft, 336 to 346 ft
and 386 te 406 f%, waé also completely wrong. There was found ne
vindicable ground of making . the wall-string to such an excessive
long-configuration, Only some ill-motive might be active behind

~ that undesirable workmanship,

- According to the lithology, the length of the well-string
could be limited to 366 ft only., The screenable portion of the

aquifer ( from 270 to 360 ft ) consists of brown MS/FS, at which
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the average permeability was 0,0008 ft/sec (0.024 cm/Sec).

At this permeability, WALTON suggested an optimum screen
entrance velocity of 1.5 cm/Sec (0.,0492 f‘t/Sec). Considering
this optimum entrance velocity, the eptimum length of the
screen (having 6"-inch dia 1 mm slot size & 33% percent

open area) would be 80 ft enly, This 80 ft strainer could be
placed at a single location ( 275 te 355 £t depth). If it

was done, then the total length ef the wellwstring wuld be
366 £t (98'43'4179'41'480145") enly, where the 8'-inch dia-
meter 179 LWC would be placed above the 6f—inch dia screen
through a raducer (8" te 6M), The suggested design of the

DI'W shown in. fige 5.4(b). This arrangement would sigrlificmtly
reduce the upflow loss which in turn reduce the well-loss te about
17.13% less « As a result, the cost of the DIW would be
reduced from Tk. 6,77,800/- te Tk.5,52,540/~, which was about
18, 48% percent less than the cost incurred during the construc-

tion of this well, as shown in Appendix - XI (A & B )e

50 gw NO.D‘M—JD:_: 60

The well-loss of this well could be minimized by designing
the well in accordance with the average permeabilities of the
screenable portion of the aquifer ( 227 te 295 ft depth )e The
average permeability.of that formation was found 0.00207 ft/ssc
(0.06309 cm/gec). Te obtain the design discharge of 56 litre/sec

the eptimum length of the 6W-jnch dia screen { having 1 mm slot-
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size and 33¢ epen a.rea) would be only €0 ft, This €0 ft strainer
could be placed at a stretch in a .single location { 229 te 289 ft
depth-), Then the modified configuration of the well would become

( from top to bottom ) 90 £t héusing ( 14"-dia), 3 ft reducer

( 14" te 8"), 138 ft lower well casing ( 8'-dia) ,1_1 £t reducer

( 8" 1o 6n), 60 £t strainer ( 6"-dia) and 5 ft bail plug (6"-dia).
The total length of the well-string (901431,1381,1" +60145") would
be 297 f£t. The recommended disign of the pTW shown in fig,5,5(b).
Since the lithology of this well did not permit any further
shortening of the well-string, the placing of strainer at single
location  would reduce the well-less to some extent o This effdrt
‘Would not enly minimize the well-losses, but &lso reduce the total
cost of the well from Tk, 5375, 00/~ to Tk.-5,07.835 -/=5 ( which

- Was about 11471 £ percent less than the cost incurred during the

construction of the well) as shown in Appendix - XIT ( A & B).
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THE GENLRAL MBEASURES FOR REDUCING THE WELL-LOSSES OF

~ THE DIWS

The general measures recommended for reducing the well-

losses arc given below g

o puring the application of WJater Jet drilling method"
the sample collection and sample description should have to

be made with great care, to ensure the " accurate sampling",

e _Gravel packs should have to be designed en the basis
of the grain-size analysis of the formation particles, The
placement-of graveis should have to be made with great care
to ensure the uniform and desired placings of the gravels in
the annular space between the well string and the wall of the

bore-hole ( from tep to bottem ).

3 The plumbness and straightness of the well-string must

bave to be ensured to avoid additional turbulence and frictim

losses during the upward flow of water,

e The optimum length, diameter and effective open area
of the screen should beselected in conformity with the well

characteristics as well as the aquifer characteristics,

127
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Se . The permeabilities of the screenable formatims should
be considered as the basis for the eptimum length of the screen
which in turn dictate the total length and the configuration

of the well,

6o The Reverse Circulatory Rotary Drilling method should

be preferred over the water jet drilling method.

Te Proper importance should be given on the " tetal-lift

re quirements" of the DTWS.

8, The total length of the well-string should be as

minimum as possible,

9. ‘The diameter of the lower-well-casing should be larger

than the diameter of the screen,

10 The placing of strainers should be made ( as far as

possible ) at a stretch in a single location,

11 The well-site should be selected in such a way that
the zone of influence of ene DIW does not interfare with

another’ one.

12¢ The length of the upper well casing should be deter-

mined en the basis of the lowest static water level, estimated
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specific drawdown, depletion allowance and pump clearance
allowance. The diameter of the upper well casing should
provide ade quate clearance for the pump and minimum fric-

tim“lo 53e

13 The well-develepment must have to be made to ensure
sandfree discharge at lowest possible specific drawdown

( 510 ft/cusec),

1o After the Well-construction, the operational moni-
toring should have to be continued for the timely repair &
maintenance of the well to ensure the efficient performance

of the well,
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5¢3 LIMITATIONS OF THE S1UDY

The vwell-loss phenomenon, some-what critical and complicated in
naturg is usually beyond our direct-eye vision, Tt needs deepest
and comprehensive perceiveness, S0, it was not possible to include
all the aspects in. a single study or in a single report., None-
the-less, sincere efforts had been made to. include all the
essential elements to make thisg study as a fruitful one, IloWwever,
the following poiﬁté should have to be considered while eva;uating

this study

(i) Barrier and recharge boundaries Were not strictly consi-

dered during the calculation of formation-loss and well-loss,

(ii) Devatering of the aquifer was not - lakon into ﬂccount during

the detexmination of the Welleloss and aqulfor loss,

(iii) Assumed fully penetrated well (partial penetration was not

considered),

(iv) . Contributions of qll the factors were measured collectively

ingtead of 1nd1v1dual measurement,

(v) The factors Were not fully debicted, only the relevant.

portions were mentioned here,

(vi) All the data used for the studywere belong to the nevly
constructed well ohly,



CHAPTER - VI

CONCLUSIONS AND RECOMMINDATIONS
Froim the study on the Well-loss of some BADC deep tubevwells, the
folloving conclusions are drawn along wWith some recomnendations

for further study,

6.1, CONCLUSIONS

1, The excessive length of the well string, the arrangement
of well componenfs, greater length of LWC, placing of
strainers at'different locations, the use of water Jjet
drilling Tecﬁnique, sample coll¢qtion and selection,
gravel packs, verticality and well development, vwere found
as the majox dominating factors causing the higher wvalues

.of the WQll¥losses.

2, The length of the strainer provided was much more than that
actuélly needed, which ih tuxrn dibtated the excessive length
of the well-string end caused the higher well-losses as
well as the excessive cost of the well, Placing of the
strainer at more than one locations alsce increased the

length of well string.

3., " The size of the slots of the strainer used in all the
DTWs under study was 1 mm, which was designed considering

the, "medium to fine sand" as the effective grain-size
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of the formation, But the screenable fommation of the DTW No. NAN-
118, consisted of coarse sand and hence the vell-loss of this DIW -

could have been minimised by providing larger open nrea,

The well=loss could be minimized by recitcing the upflow losses by

providing the optimum arrangement ol the well-components,

Not only the well charncteristics but also tiie squifer characteri-
stics have significant impocts on the well-losses, So, the aguifer
characteristics should be taken into proper consideration while

selecting the tubewell siles to reduce the well loss.

The DIWS having poor development have shoWwn a comparatively higher

values of well-losses.

Vverticality (the plumbness and straightness) of the UWC influenced

the upflovw losses and thus affected the well-losses,

The "total-1ift requirement" as woll as the total cost of the tube-
well could be reduced by ensuring appropriate measures for minimizing

the well-losses,

Since the sample collections and selections are some what difficult

in “Water'jet drilling method", it Associated with the risk of

higher well-losses.

The entrance velocities of the DTUS Were found less than the
oPtimhm entrance velocities due to the use of the excessive length

of the screens. This minimized the ontry-losses but enhinnced the

total cost of the well to a large extent.
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G4 2 RECOMMINDATIONS 1

The fellowing recommendations are made for further sbody 3

1, Since a large number of DIWs hnve already beeen sunk in our
country by the various denartnents/organisations (such as
BADC, BWDB, WASA etc.), sfudy shoulcd be conducted to utilize
the hydrogeologic data relating to thesc DIWS for,fonuulatingF
a guide-line for the desipgn of the 'locafion—spccific DS,

2.

Considering the different optimum screen entrance velocities

suggested by the various authors, it is sugpest that study
should be made to have better idea hbout optimum screcen

entrance velocity in relation to the permeability of the

formation.
3¢ Even though the water jet drilling method cnhances the risk
of higher well-losses, its use should be contimied consi-
dering its advantages., To make its use more advantageous

study should be conducted to reduce the well loss associa-

ted with this method,

b

.

Study should be made to find out the impnct of the major

individual faciors on the vwell-losses,
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appendix - I

LIST OF UPAZTILA/THANA JNDER
. LDa DPW- il PHOJHCE

1o Mymensingh District. 2., HNebtrokoua District 3. iishoregonj District

1. Bhaluka ' 1, Purbadhal: 1o ‘farail
2« (Aliargaon 2+ Netrokona 2, Karimganj
3. Puulbariz - _ 3o abpara 3. Hossainpur
Lo Trisal 4o Kendua - 4o Pakundia
5¢ Nendail 5. Kalmakanda - 5, Katiadi
6, Iswargonj : 6. Barhatta 6, Bajityur
7. hotwali 7o iobanganj 7. Kisnoregonj
8, Muktagacha Sub-Totals 7 8, Bhairib
9. Phulipur . Sub-Total : 8
10, Haluaghat .
11e_Gouripur
aub=Total 3 1"
e Comilla District 5 Dhska District 6o Maudkgonj District
1e¢ Daudkandi 1. Dhamrai 1. Gaturia
2« Debiasr 2o Savar 20 Manikgonj
- 3+ Brahmiuipara 3. Nawabgon] - 3o Singair
4o liuradnagar _ 4o Keranigonj 4o Shibalaya
EPT= Sib=Total . 4 - 5. (hior
sib-Total 3 4 ' 5, liarirampor
Son-fotal 3 7
7. Narsingdi pDistrict 8. Grzipur District 9. Narayangonj District
1. Narsingdii 1. Kapusia 1. Sonargaon
2« Shibpur 2¢ Kaligonj ‘ 2. Rapgonj
" 3e Balagh ) 3+ Joydebpur Sub-Total 3. 2
4e Belabo 4o Sreepur
5e Monobordi : 5. Kaliakoir
O, Radipur Suab~Total 5.

S.J-b—T otal ; 6

10. Manshigon] District . e - B.Baria pistri et

1. Sreenagar 1. Bancharampur
Sib-Total : 1 2. B. Baria
- : 3o Kasba
Le Nabinagar
5, Sarail

Sub-Total : 5

Hote: sesides the above ares,the Upuazilas covered under Barind Project would also
be considered as the project area of IDA Drid-IJ projecto.However,if it is found that
the project components camiot be absorbed by the original project area,only then
Barind ‘area would be utilized, '
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IDA DEEP TUBEWELL PROJECT-II

CONTRACTOR : :
. Wolt No...... NAN.... /.. 418 . ....
[ DESIGN SHEET -
Lum Txhnlcal. Enterprlfiﬂ. Ltdo APP No..... 1 S 9 I 4 10_5 ' 18&
KEY FACTORS USED TO DETERMINE SCREEN LENGTH Mﬂummm
Daaign Faclor (F ) |Panskration Factorih ) Ddeign Factor (F) | Psnetration Factor(h}
Lithology Lithology t+— -
Brown/Yellow Gray vrown/Yaliow Grey Drowa/ Yakow Ore y Brown/Yallow Grey
Clay/Clayish - - - - M8 /FS Q-50 o0 | 0-50 I+ 00
Slit/ Silty - - - - MS Q.70 - 40 Q.70 I. 40
VFS - - 0-05 0-10 MS/CS 0-80 1-60 0. 80 1. 60
VFS /FS - - 010 Q-20 CS/ MS 0- 90 ) I+ BO 0- 90 1. BO
FS/VFs - - 0.20 ‘0-40 cs 1. 10 220 l. 10 2-20
FS - - 0-30 0.60 | Cs/Gr i. 00 200 | I 0o 2-00
FS/MS - - 0-40 Q-80 Gr/CS/MS | O 60 I 20 0-60 I.-20
- DESIGN CALCUL ATION ' .
Graphic Component Setting Screenad Aquifer Unscreaned Aquifar'
log with REMARKS
symbol Depth |Componant|{ D F L = | o h Vo=
Top soi L.’ AGL-2 = + 4 LENGTH OF uwe a
- - - + ~ | TOft : if upper ciay is & 40
C.clay |- k- +4- - feet thick ond lowast lofe
20— 20— — ] dry season SWL s & 201t
| = + — 2 B80fl : inrest of project area
kX B T T MINIMUM LENGTH OF SCREEN
YFSs [ - T 1 (g8 in)
40_4"2 40— 1 T 1. S0t : Grey MS or coorser
| 5 L L - sands only-
-ByPeclay A 4 - 2 1Oft : Holf mixed grey and
L - A 4 ' brown/yellow/reddish sonds.
_5.7 1 3 120t : Brown/yellow/raddish
60
sands.
{_ -] CALCULATING SCREEN
i LENGTH ‘
' a0}— 1 —{ I+ Any oquifer underloin by 101t
B : _ or more of cloy/silt above
topmost scraen should ba ]
o 1 axciuded from the colculations-
B —| 2 For ecch oquifer section
100}— s volues of L ond L' ore
tolculoted by multiptying
Co4Peclay » T y oquifer thicknass (D) by
- - -t - relsvant F or h ond summed
. L A1 a in the oppropriols column.
120— 120p-— —_— — 3 Drilling moy be stopped qﬁen
= - A4 . =L2 100 and =L 2 507re |
| _ ochieved, subject to minimum
] screon lergths stofed abova-
140 4. Final value of U will be 201t
- 1 mulliptied by its relevant h
- ~ volue below lowest gcreen-
B Tl 5 if =L incliding the bolem
L. ; = - 204t Is <50, olthough =L, is
66160 160}— —t — = IQO. If possible, sdditional
- - 4 ] oquifar shouic be screened fo
L maoke L+ =L 2 150, fubject
[~ T 7 to mirimum screen length
L L 4 -4 stated above
180{— K 180f— — ~ xey
- e D: Thickness of farmation.
192 - F . Design foctor of for
N - screencd-
200} — 200 — - Ltdp:oxr N
| - =L ¢ Summation of L vatluag™,
h: Pengindlion foclor of .
GoPocley - - T ferinotion unscreansf- D
B B T ] VD
220J": 220b— — — s
Brs  |-<21 9 3 4 B I
H 230 . D. 2.7 v g 4 hﬂginceg_( ni.w'
gts |- sz T7 | 1.1 747 | 1053 Fartinga,
24 Cf— 240— =T ~ !

137



EARNBLAVESHR AGRICULTURAL DEVELOPMENT CORPORA

-TlONJ.

DA DEEP TUEEWELL PROJECT-II

CONTRACTOR :

‘ DESIG : . Well Now........ AN ... /.. 14
L Ta E N SHEE T
ura. .acbmltzall Entorpriss Ltd, App No....q../g...... /455 - IRTTR
KEY FACTORS USED TODETERMINE SCREEN LENGTH Mouza= Chandipasha :
Design Factor { F) | Penetration Factor(h) besign Foctor { F) |panetration Factor (h)
Lfthology - Lithology
Browa/yaliow Gray Grown/yeliow Grey Brown My allow Grey - Brown/yallow Grey
Clay/Cloyish - - - - MS/Fs. 050 t-00 0:50 1-00
siit/siy - - - - MS 0-70 140 0-70 I-40
VFS - - 0-05 o110 MS/ ¢S, 0-BO 1-60 0-80 1-60
VES /FS - - 010 020 | ¢cS5/Ms 090 1-80 0-90 I-80
FS/VFS - - 020 G040 cs P10 2:20 b4 10 2-20 .
F$ — - 0-30 060 cs/ar 1-00 2:00 t-00 2:-00
FS/ MS - 0-40 0-80 | Gr/cs/MS| 060 20 | 0-60 1-20
DESIGN CALCULATION
&f:&f_”:g Companent Setting Screensd Aquifer | Unscreened pquifer RE MARKS
symbol Depth | Componant 0 F L =] o h U =V '
| - i - -+ ~ . LENGTH OF uwc
B tii: - T b TOfb : If upper clayls & 40
- 1 = -+ - faet thick ond lowast lale X
260l = 260 |— b | -dry seoson SWL Is £ 20ft.
B,CS ok E:_ ~40 (1.4 a4,0( 44,7 v =} 2- 8O0ft :'Inrest of project area
T =1 ~ T 7] MINIMUM LENGTH OF SCREEN |-
———gor2?? £ N T 1 :{# 61in) :
- 280/~ . e T} 1 901 - Gray MS or coarser
B,MS B 1- 18 (0.7 [12.5 56,5 i sonds only.
" T~ L. -+ - 2. HOM * Holf mixed Qrey ond
i 595 1 L A ] brown/yellow/reddish sands.
" 300k =1 300 F— 3y —1 3 120ft: Brown/ yeliow /reddisn
LI - 12]1.4 16.8) 73,4 4 sonds,
—D —t- » il -1 CALCULATING SCREEN
=T . . LENGTH
G.CS - -1 - 2022 44,0] 11778 - ,
320{— -1- 320 bmn — —{ bt Any oquifer underiain by IOFt.
. -1t - 1 or morg of eloy/silt obove
== 7 fopmast screen chould be
330 - Eg;:; T 3 12,2/11,0 21.4 excludad from the colculations.
G,FS : :3}7 ‘ T 5 10,6[3.0 24,4 2- Foreoch oquifer section
340, ,340 - — — values of Lond |/ are
. ; . calculated by mulliplying
G.P.cla : ' - aquifer thickness (0) by -
+sPeclay L E24E2van17, relovont F or h and summed
= | " Inthe appropriote column
360— 360~ Drilling may be sloppad when
" L =L2 100 ond =2 50.0re:
» L achieved; subjact o minimum
| B screen lengths stoled obova-
Fina! value ot L' will be 2011,
380r— 380 1— L—;aﬁ multiplied by iis relaven! h
- -jﬁszﬂﬂ volue below lowest scragn-
392 MDl . T. 71 5 M =V Including ibe bottom
R { —Ké??]x(l{-U L RA HMAD: - 201k Is <50, olthough =1, |s
400 — DB Bugineer (PTw YBAGE —] 2 100, If possibls, additionot
L. IDA ion, gk .. oquifer should be scraaned to
L B B4 make F+ s> 150, 4bject
T 7 fo minimum scraen length
- L. -L .- staled above
4201 — 420 - —1 KEY ‘
.l ~ B T N D: Thickness of formation
. [~ M~ T ﬂ F: Design faclor of formdtion
L - A N screened !
440— 4400— I —_ L:DxF )
L L. A _ L! Summation of L voluks
h: Penglrolion factor of
a ~ , formalion unscreaned-
480— 460 t—
L ¢IBOIt ] 180 —




o oomhiheaewe Ll PROJECT-n ¢ s

: Well No ]
R R:
ONTRACTO ArpNo._..f../.. 9., -4...108. /. 184 ...
Lane: Fechndeal Entarprige: P P C*ﬁgﬁ}g‘%ﬁ-‘_‘a —

|
j !
H 19 n/r' \

CONTRACT tpa /p - sl
TUBEWEL CONSTRUCTION DETAILS
T FEANLS

BRILLED HOLE DETAILS Diemeter .. . 20 - i, _ . ;yE_RTlgALI?YqTE.$"{ ’
. i A

Yepth ordered bélow 0.G6.L . 332, [N | .Depth dritted below.o.G.L.‘.,._l_Bg_;;, P 1 | \

: ' AGLI2 11 \\

-ength of temporary casing.. ., .. 10.... .5 Depth 1o SWT petow OGL....ft... .. ... S ¥,

——-_._..—-..___..-—.ﬁ._..-——._..—-*.__..

UPPER WELL casing DETANS Dismeter / materiat: 14 jn; MG e y
e . TTIRFECM
. ' : Reoding: - =5
Height of uwc above OGL... 2 L fL L i Totel length of uwe 94 coding in 'Zb.é.fc-‘—‘ ,

M s BRERE LS o ™ Y]
|U-'l-\ ~+s 4,
17T

Oisz ¢inx 93,39

- 19,
Depih of Uwe below OGL..,_9a~ ........ . Reducer(R)/Meferialj 31t/ MS of

Cal. Dev:

—— .. ) CTAE A |
e ——— T : 0 in.l:l]“fi—?f:j_]
LOWER WELL CASING & SCREEN DETAILS ! 30’
[ Reading: I':I,,I.ji"{ f._jl.
Depth below 1/32 iny %

Diometer
, tin Material uwe top

(ft.)

Sereen N B9 to 329 .
K I R

Screen

2o,

- (TR
Col.Dev: Lyte fpoge]
R R ARESSR L

et
Reoding: OILEFLTT
o n L

Reading:

3/32 Jin,

50f|'.'
Cal.Dev:
0456 in LR 72l

co’

ez

Reading: [ LJ
aﬁz..in‘
6011,

Col. Dev:

] | .
0,87 -in. Egg%

lug Total Length of Lwe., .. .. -+t Col.Dey:

betow oGL... . %00 . In.

Tolal Lengih of Screen(s). -1 R

Grovel quantity (9pPox) N .. oy, .. efl. Bail ptug (BP) S P Redding:

L.in,
5/38% fl. —

Col.pev:
1943 in,

TOTAL LENGTH oF

. | . A o

T Y. o0t /32"::1.551!1. = 115 e
% Na %@,&m& -Techmc:ﬂ; Brtrrpria qug g
(B'fw _ R _5__4"@'5{-_% “Deviaticn... 497 .in. 7

oesignnlion..._. e e L L

at Depth, _ | I !

.80t
Dote . IS c.....7 Add.Dfen ﬂllowa_rmn._zﬁ

. Form: 106 — /2

:
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BANGLADESH AGRICULTURAL DEVELOPMENT CORPORATION

IDA DEEP TUBEWELL PROJECT-II

ONTRACTOR °

CONTRACT 1DA/P-11/]
DEVELOPMENT RECOND |

.Lura Vechnical Enterprisa Ltd,

140

well No...‘.'.l... ) NAN P & {: TR

) nAm, e . 1.7 ..9.... /:1t|5.. ’/484.

+

‘alic Woter fevel from top of UwWC ... - SO T

Pouzns Chandfpasha

.- SO Diameler of Orilice | . B
clght of fop of UWC obove O.GL.. ... .. | PN 5 . SN | B I 1 Liomeler of Approach pige . . L B in_
avelopment slorled ol ..pa0G--.. s, 10 . 3 . 19.99... Dovelopment Completed ol 4725... . .hrs, 1, 3, 19..91'
alhod of Developmenl....... . ..... Dverpmping&backwaehing U
-Iullr:‘lid Clock lime Discharge r:.glg’ fevel Su:‘ld ' Remori.s )

conlen
(mins) | From To feusec) l{\}:ff”l.n [?‘prn) "

301 0800 | 0830 090 41.5 - L. Hnrmneting |ha lop of UWC (ahnul | minyla In avery 15 minyles )
] . . is needed Iroughoyl the devélopmen! period.
s 0830|0845 O 85 451 - 2. Sany tontenl test is nol assential duting the tits) two hours.
I5 | 0843 |og900 I-00 44-9 - 3 Water Jovels shoutd be measured jusl helore the chonges of
5 0900 | 0915 | 24 47..4 T dischnrge toles and ol Ihe end of conlinued OP 8 BW ope ratiga.
5 | 0915|0930 | 1. s0 5411 | - B
1> | o930 | 0945 - 76 579 - . |
5 | 0945 | 1000 z-02 65-2 - pumping stapped at 1000
0 | 1005 | 1035 | ~ 2,02 65=9 27 eampling from 30 ssc for Zmins 30 sec,
60 | 1140|1240 | 2028 | 68u5 | W 0P & B4 operation, e
5 1245 | 1250 - - 26 ___Bompling from 25 sec Por 2mins 20 moc,
60 | 1255 | 1355 24,40 704 - 0P & BY opperction, _
5|t |tags | - - 22 ssmpling Fon 30 sec for Znine 25 ase,
90 | 1820 ) 1550 | 2,5 751 | - 0P & 84 pperstian, -
5_ | 1835) 1600 | - 2 . sanpling. from.. 25 sea for 2nina 25 see.
&0 75=14 - oP & B4 Dpomtiﬁn. .
L - 20 stmpling Prom 20 vec for 2mina 25 soc, _
——— - . l‘l
. ‘—tﬁ—q—)‘ - iy
{
:
J_._- SCENS [ N A S e e o o o
! et — e — - f— p— - — T —— - =
| N ;
7 Qg _ e {
| /4 |

; )
—L 7
7

1]
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Seiifor Sub-Asell: 17

.PW, S e

BARCE YA NP mapsinuh - -

Tﬁ ical Entérprishs, 13,

Frr Luna
. "R DEW-H/05

3[9a




BANGLADESH AGRICULTURAL DEVELOPMENT CORPORATION 141

IDA DEEP TUBEWELL PROJECT- I

Jweuno.. NAN. ../ 41R

CONTRACTOR- CONTRACT DA/ P-I/1 Y apoKo. 4.4 9 . /105, /184
.Lura Technical Enterprise Ltd,  PUMPING TEST RECORD MouzasChandipesha

Stotic Water table depth from top of uwe 2%t 9. in. piomater of oritice ... ... l...6 v e BN
Heolght of top of UWC above QG.L. ... ..2...fL..g . in picmeter ol Approocchpipe ... .8 ... ... ... ... in.
D"ﬂlﬂpf‘ﬂ.‘!ﬂ! completed at. 4725 hes, 10, .3 , 1991 ...« Tesl storted ot..... 5000 .r'us,...‘l‘l e 3, 19.91. ..

) Test completed ot q4g4n - hre, .44 ...,.3.,19.99..,
PUMPING TEST READINGS

wotaer - : Woter s ac.i!ic :
i 1 Gougs Spacific Time . Gouge |picep P
Stap E::r::ad L‘e':"."" Drowdown|Reading [Dischorge[0rowdownl 5180 | eigpgeq t}';:arL Drowdown paading |0 "™ lorowdown
. UWe 1op | (ft.) Lind | teusee) [{ft/cusac) {min) |UWE top tre) {in} (cusec) 1t/cusac)
temind (11 ™ {11}
| st 0.5 . 143.2 195 3rd. 0.5 |64=0 . |40u3
| b wf : Y. =5
2 b «9 2 -1 -7
3 4&2 -10 3 "6‘ -9
4 -8 -1 ) 4 -7 =10
5 =9 | 2103 5 =9 [41.0
7 =10 o 7 =10 -t
10 | 84.0 w3 10 65«0 -3
15 =1 wd . ‘ 15 | wl =4
20 =2 =5 20 -2 »8
N 25 -3 -5 25 w3 bl
' 30 .| -7 30 | =i -7
40 -5 =8 40 | =5 -8
50 ) -9 50 ! b 9
60 7 =10 ‘ 60 =7 «10
80 »B =11 80 =f =11
100 | »9 210 | g" 1.32-_4@0.53 100 | .9 |42.0 33* | 2,02 | 20,79
2nd. 0.5 133e3 [29.8 el e 4th, 0.5 ! 748 [50a7 o
t | =3 -8 N ! % | -9
2 =7 «10 L) 2 =9 [59.n
we R 3 ;
3 -E -11 PR TAY % 1":‘@5‘ Oin n.1 - L.
4 | =10 130 | PO A0S e T A 1750 | 43
o lsae0_ | o3 GafS7) el 5 | o1 | i
7 -1 4 * . . 4 -2 : .5
10 -l -5 10 -y =5 .
15 = | =6 15 w2 | .8
20 =i} =7 - 20 £ g
25 -5 -B j - 25 -7 1 O’ID
10 | =8 -9 \‘;gﬁp . 30 «8 | -1
40 | =7 | 10 MDYHALILUR RAHMAN 0 | .9 |s50.p
50 =8 -1y ineer Dm } BADC 30 =10 -
€0 | w9 |31<n |IDA Repinn, Mynlnsingh. 60 | _nd] a1
80 | -1n | 80 | 441 .o
100 | .14 ~2_1°18% 1.5 20,77 106 =11 x2 _1.5A" 2.5 20,86
TESTS : - .
Ist step 2nd step | ° 3rd step 4th step Remarks
Time elapsed ({(min) | 2 5 | 50| 2 8. |30 |2 50 2°1 5 |80 100
Sand content (ppm) | 20| 19| 18| 18| 16 {5 15 -sq) 131 13| @ | 8 | 8 |, Byimhof onne.
EC (m mho e¢m ™) 500 495, {490 485 ‘ '
; PH >N|e.8 X 6.8] 1>\ &, -:;/ 17,0 -, :

A )

-t et

Records cheched b Signolure . e m N . N ! .
: L 1.
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N ‘QgSignalic T e - T &UD8 echn oy
n 'ﬂ : Eab- M f.?. ) . I :

- . m § il. o . “ o Form .NI'. .

ARG, IDA, yaiensing , __ DA DTW-IT /06 - -

A, : .

.




142

EANGLADRCSH AGRICUILT URAL NEVELOPMENT CORI-‘OF’./-\TION
| APPENDI{-II- B

IDA DEEP TUBEWELL PROJECT- I

Weltao .. aiL 110 [GS)

CONTRACT LGA/ZP=11/ |Appite . .1 /A . 2 7 61

M/s.Benpladesh Enginsere(Pvt)LtgfiiLLING LOG PG 110 Mouzew Skohsl
ot (sHeer... Yk . e L2 L0

CONVTIACTOR D

Deta Storlod . ., 27.., . &' .,10..9% . feveCompleled, .. .29. ., ....... &, a49i..91,
Lagped vy M Abdur Raghtd.. ... .. .. ... Depth ordered below OGL ., . ASBYLE® . L. L

.

BRILLING TIAR LOG . DESCRIPTION OF FORMATION THICKMESSU) fenappie
T

ROD. Mo I F ROM TO (vwilk Somple Mo.) .FROM TO LOG

Topsail D 8

- " Radish hard cliey — 8 yé

I : Grey hard cley o 33
. - } o
- 40 — a0
- B Light Breen hard eiey |
'-';l . 5 : e - :___...__.....-._”_.N w— ,.,.,_.'__._...‘E‘.a_._.....‘ At =g

I

Brown plaetic ol®y i

- 80 e 80
' = Very bluck plestic clay - Be . gl

e g o Light Crey pl"““,g?f

- __Brown_plestic clay

i
WO~ SEey piewty 610y a0 -

T

|
|
1 . Prwmn plostie sley

e A0 pom e PR - ¢ B £~

- e e o . . 3roan_send/olay — .
i _ Light Brown WS/ S/clay 185 | 156 |-+
- - ien — 160 — N A

= Grey FSMS/cley tell I~ 156 | 17% |- e

; - Gauj MS/cley baxl [ 171 | 181 Foooon

| T R | - 10 B :

Gray M348 - 51| .200 |LTe )

LT . d e - T ! . . . - o :
¢ 7s3RO E V0-8 § e SRR
j‘. . A ﬁ ‘\ﬂ Y ' ~ NI

: i Aron ®EAC foley gl

. 200 15
1. — 15| 225
[ i Rrown MSA Sfelny a1l 228 1 240 |0 c)
i he b . -
i Ll 2AQ e i e i e e B AG — I
| : . : - s
! - - . Broen NS/ clsy ball L 240 260 | 840
H o o~
| 260 260 i 3

Records cheched by ! Signolure

Hame /Dasigrolion

Dole .

4 -
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BANG L ADESH AGRICULTURAL DEVE LOMMENT CORPORATION 43

DA DEEP TUBEWELL PROJECT-1I

. wel Na. . . . gﬁnq_. / R
CONTRACTOR | y . 110 (&)
CONTRACT DA/ P-U/) javeto.. 4.7 4 - 7/ 28T /61 -
M/s,8anpiadach Enginaers(Pvt)LdgBILLING L 06 Ria no Mauges Shokel
sHgeT. 2 .. of. 2 )
Date Storted . . 27 . . .... 4. ..19...91 Dote Completed... .29 .., . .. A e 9
Loggedby . Mg Abcur-Reghfd® - - - - - Deplh ordered below OGL - . . 4ege3™ . . o T
URILLING TIME LOG DESCRIPTION OF FORMATION THICKNESSI.) | cpappic
ROGNo. | FROM | TO {With Sompla No. FROM 10 LoG
e
- Brown MSA 5/clay 5811 | 260 m0 ameiagl
l . I K ia-sad ¥
—— 280 f— __— 260~ R
- - () Fat
| S L N
- 300 b 300 — |
T 1 - it
e 3201~ Prown ASAS . zzo | 278 b3 R R
—t 340 - ‘ 40— ce e
™ Broon allty clay
—1 AGO Jen . 360
A B Brown F5/MS/elity clay
—- 380 380
L Brown HS
I: - Bpaun M5/TS -
- 400 pezm = T mm . AUC
. - agmn HS,*’B
] ) . 420 :__"_.._...__.‘ e e ._.,‘_tﬂ..w,,u e Tt
L Brown MS/LS

..430 r‘z—(’ Brown MS/CS/grevals. 440
F

o
. g S 4o
o g
. %
O S (&&% 1’,1!5.‘. PR - - e
~r— ago |— ' 480~
.- i - ) —
P - ) ) -
4 500 — . 77 500 WQ_)
i » ' wh
N . 3adesh BOBIBCCT Rad
520 ANy pos Bosdldy _ ‘
‘Racords chacked by . Signature...% AL
E el Bhg\““'a‘
Naome / Designation . | _3{_):\". . + Form Nr,
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BANGLADESH AGRICULTURAL DEVELOPMENT CORPCRATION

IDA DEEP TUBEWE ECT-11 T
CONTRACTOR ; ' ) J
Well No.......BHRL .. /. 1410 (R) .
M ESIGN SHEET
/esBangladesh Engingera(Pyt)itd Ao No A 747 267 T 61 ]
KEY FACTORS USED TO DETERMINE SCREEN LENGTH HDUZﬂI Shahal
Design Faclor {F } |Panetration Factor(h} Design Fac. =) |Penetrotion Foclor(h)
Lithalagy Lithology .
Arown/Yellow Grey Brown/Yellow Qrey Brown/ Yellow C. Brawn/Yallow Qrey
Clay/Cloyish - - - - MS /FS . 0.50 I &0 0-50 |- 00
Silt/ Silky - - - - MS Q.70 1-40 0.70 1. 40
VFS - - 005 0-10 MS /CS 0- B0 1-62 0.80 | 1.-B0
VFS /F S - - o110 C- 20 CS/ MS 0. 90 I- BC Q- 90, I. 80
FS/VFS . - - 0. 20 0. 40 I o] 1. 10 2:20 1. 10 2-20
Fs - - 030 0.60 | CS/Gr . 0O 2-00 I. 00 2:00
FS/MS - - 0-40 0-80 Gr /CS/MS | O B0 1- 20 060 I. 20
DESIGN CAL CUL ATION ‘
Graphi o t Satfi S d Aguif Unse 4 Aquif .
IOI'UOD“‘;‘Ch omponen arrng c‘raena quifer nif'reena quiter REMARKS
symbol Dspth  |Component{ DO F |y |2 |0 | & Vo=l
f: -
on soi) - b - —+ LENGTH OF UW(C
S 8 | AGLL4 , 5 S ;
R H.clhy - F ) R . =} 1 7Oft : i upper clayis &40
e - | £, 4 i feet thick and lowest loje
20k 20!--- o o dry sgoson SWL is & 2011
G-;_ﬁ.:fg;;—— e 2% L ! A ! -4 2 BOft : Inrest of project.areq
33 | - T T MINIMUM LENGTH OF SCREEN
k- ! - - B = ( o6 Iﬂ)
40— 40 . T "1 1. 90{t : Grey M5 or coorser
L,B.Hiclay [ | - . sands omf-
| N }, < 2 UGt . Half mixed grey and
i Loy | l_ B Brown/yaliow/reddish sands.
B 6ol — | &0 _ 1 3. 1201t Brown/yallow/raddish
] SQh0O2.
i ] ]
B.P.oLay ’_ _| CALCULATING SCREEN
f B l I r LENGTH —
- : o - -
! 8 l : ‘I I []o; S . I-  Any aquifer undarlcin by 1041
Y : ) 15?'—12 . or more of cioy/silt above
i ¥ i topmost scresn should bs
i - = excludad from the ¢olculotions.
R p - e for sach aquifar section
+G.Peciay 100t~ Tels| volues of Lond U ore
J ! calculoted by mump)lqu
[ I o r cquifer thickness (D)} by
i,P.ciay, _‘ 07 T 11?,'38 L relevont F or h ond surmmed
''''''' T "_‘”2 | / in tha appropriols column.
p 8 -
i *sPiolay 4202 )V 120— Orilling moy be stopped whin
T ‘ =12 00 ond sU2 50 ore |
¥ a.p - - - . . ¥
cle A ' achiaved, subject 1o minimum
it 14 - FT“'*L“> Ix0 + scremn l;nqlhjt staled obove.
' Ltmn i moh Finﬁ! Tpi:ebof.;.' \--i’II be 5?1["
— e - - multiplied by its relgven
B.eand/clay 131 ! ‘alus below lowast en
4 146 | = values below lowest ecreen
f
LB, W §/XS/alay K 150 - If =\ including the botiom
MR 7T PEEED Y I £ EENETIN "R R 201t is <50, olthough = is
1 i \ {6 0l—- z 100, if possible, odditionol
G.FSM ’/Olﬂ)J 1 / o 4 4 aguifer should be screaned fo
B B moks FL+ =V 2 150, subject
71 e 1 T . 7 fo minimum gcraen length -
G.M5/cimy balll .\< , B 1+ . stated obove | -
S SO 1T PP S50 Lol Sl e : =t. KEY
~113
, = 2’:5 I‘?t: = ,u,_.--.__....-nz:o'.-- ---"-’—g—é-'gq el Di Thickness of formatlon.
c.HSﬁ' _ - 19:38( 1.0 {9,538 9,58 - F: Destan foclor
R & R W: A P 0 2 i SN (OURUONE ISR S SRR S S | Tcepe L
119573 3,44 i.0l4,2 5,42 .
b a00bag 300k | [8982 1,018,219, bx . ffﬁy““
L . . 4 g EL G Summeion uag
B MS/¥ §/clay 1 ) h&w foclor of
- - -+ _B '; Bws\ﬂ- rmotion unscresnad.
! 4 U: Dx b
[ S 248 1Y 5y 5_" Z ) ,
5,”5/‘:3/&:13!2@]3 . & EZO—“— —— - =1": Summaglion of L wlues.
‘ 225% - 4 "1 uESIGNER PP
8,M5/85/cley b1 L 4 T ot L ROV R SRod
’ o - grature sl IPANE
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H
DA DEEP TUBEWELL PROJECT-I!
CONTRACTOR : ( )
Well No.........BMAL ../ 11p.(R) .
R/u.Banglacash © {noay L ESIGN SHEET l
/ . ol L &ngd ’(M) td'Q\——'--———---—- LApp Moo g -1--_--/“267.""61--'
KEY FACTORS USED TO DETERMINE SCREEN LENGTH Mowzee Shohal
Design Foctor ( F) | panetration Factorih}] | Design Foctor { £} [Panatration Foctor { k!
Lithology v Lithology
Browa/yellow Gray Brown /ysllow Brey Brown/yallow Gray Brown/yalow Gray
Ciay/Clayish - - - - MS/F3 050 100 | o-so 1-00
Sitt/silty - - o - MS 070 1-40 0-70 40
VFS - - 005 010 | Ms/cs. ©-80 160 | 080 I-60
VFS /FS’ - - 010 0:20 | C5/MS 090 ‘80 | 090 1-80
FS/VFs - -~ 020 | 040 |c¢s i 10 220 | 110 | 220
FS - - 0-30 060 | cs/Gr I-00 2:00 - 00 2:00
FS/MS - 0-40 0-80 Gr /CS/MS | 0-60 1-20 0-60 1-20
DESIGN,CALCUL_ATION
Graphit | componant Satiiy Streaned ulfe Unscreened Aquifer
16g with L "0 Agulter REMARKS
symbol Depth [ Componant| p F L 5] op h U o=V
[3+5/c18y \ = -+ ~ LENGTH OF UwC
ball b / - -+ Tt TOft : ifupper clayle & 40
NS - ').551?"“ T - fael thick ond lowest |afe
i dry season SWi ts £ 20ft,
m——— —72 —260 260— — — ¥ =
’;;.': i}]i \'l\ 3 T T 2 B0ft : Inrest of project oran
R g /l LT T '-'-'"---53"" L a MINIMUM LENGTH OF SLREEN
- !‘_‘ _7_-1;__14 Lo o i3 B £.4513, f (g 61n)
280[‘"’ [ 280 - - 7T v 90ft - Grey MS or toorser
E . ’ 1 ' E : — sonds orly.
o f - — 2. 10 . Hoif mixed grey and
IB‘ _01725 L .’--'T- '2.%‘*!‘&‘” [: 1 - brown/yelfow /feddish sands.
L |3 (67433 o8 88,86 — 3 . 120ft: Brown/yeilow /reddish
300._ ,‘ 1 300 i Fj.‘q}!" ] sands. .
L k L % CALCULATING SCREEN
] i ;
i R i :] LENGTH
320 - 320 b — —{ |- Any oguifer yndertain by 101},
" ] . or more of cloy/sil dbove
1 topmost screen should be .
o -t ! o excluded from the coleulations.
. {33351 - . .
] 2- Foreach aquifar ssction
240 f-— A B0 = values of | and L' ore
A Ll ran colculated by multiplying
»_35{3 \ - aquifer thickness {D) by
e S————t. Y relsvant E or b end summed
905'-91‘1"_ / \ In the aperopriate column
360} — ,’_D 344360 3. Orilling may ba stoppad whan
] ~1368 i-nh EL2 100 ond X' 2 50 ore
B FS/As = ‘ -
. [ aochieved, subject to minimum
._._-_..:'.311...!:_,:,.94‘§7q - screen langths stated chove-
B / X B 4. Finel valua of |’ will ba 2014t
38 b o 380 - mulliplisd by its ratavant b
. [BuHS = T|~E2cary volue below lowsst screen-
———tm e 1 X8| 4 L = — . .
- e ) 5. M ZUincluding the bottom
BMSAS| T o8 @ 2011 is <50, aithough 5L is
s ——f—app 398 ESp ’499 e Y RN QNP S ' Y2100, If possible, additional
B MSA S I 22~ 0 5 oquifer should be screaned fo
MSHF 1 1 ¢ make X+ s 2 150, wubject
- J - to minimum screan tergth
- 3 - staled ab )
R R - & .1 U 3 IR PR PR KEY :
3 M58 | 7189 s | .8 1 Ve ,
- © Thicknoss of !oWn
Lo E NI F: Dagig §QM afion
R EeRIEr + > B oo f BRI
- t 4 . . -
440 L5 bg,d-,ﬁ;o 117,25 .8 IDxF ‘
] " L Summation ot I vofuaes
g h: Penelration foctor of
- <17 450ud . , formation unscreansy-
B.HS/CSkgr, '>5 455.Y | 4 L: Dx h
460’—' 460 — - XL Summo of L volues
=3 —— . 1-
i 20 | 48 |15 (41,78 pEsioner /3 NP, a4
[I— - - .- s A = *
Signoture . NNASKZAPIIN N
E14+71'21)0,69+41578d 152.67(0.%.) OMRRNE - La 4!
489 L 480/—" | £ COMB A T g
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[DA DEFPTUBEWI—LL PF\’O JECT — 1|

"INTRACTOR:

© M/s.Bengiadach Eng.tnizrn(Pvt)Ltd. . Mouzee Shohal .
' . IS Now o L.

com*nncr IDA /P~
TUBEWELL CONSTRUCTION DETAILS
T2 T TION DETAILS

H:
Hites uoy E_DETas Diometer, , 26/20.. I,
s TRk DETARs ‘
PIh crdired pefow C.GL 455.3 ., (. Depth 2illled bejow O6L......4%78. . .
"IN of temporery teslng, 140 . Oepth s SWT balow OGL......fl.. .. 1a.
.....,._'..._..__.._........._...___..-—..._—",._..—.__._..-.-..____.....
BPER wr|L CASING DETAILS Clamelar fmetericll 14 4p MG, ,
: ' 112 Reodtng: #
oAl of Uwe onove OSL.. 4 1, 1 Tolal length of uwe, 2.ty
! 8/‘:’ou "‘{_—'F&
PR OLUWC vainn g 0. .. .. ReduteriRi/Materiar: 3 0G| Cal. Davs -
e Bt
OWER wgp g CASING O scRepy DETAILS _
——l TELL S Tl DETALLS ,
B e —— S ——— Reodlng: et pab=
Cepih below _.5“'”' 7/32 MH'I‘
UYIC 1ep Ho. of | How of 20, -:X‘ . L
I 0. | 200, Cu!.De\'!i - 700
— ‘ 0 T LX)
lei84 - 0.6%
T T Reagdlag : [
to s !
—_— 6/32.. 'anz'Jj o
185 10190 |, - - 201, i - 20
——— ._..__..‘_,._.._ Col,Ney; X
! u199 7'] 0473, in l}‘p\[ ?Pf“i

Aeadlng: ! D'—F:Ei gl '

CrLr
&/37 . 'n qLF ]
/?ou '“‘[r :\ 95ﬂ
Cal.Dev r- A

Raading | __: 70
6/32 .1n “r.
?0” ‘X_E T ;;"'
Col. Devy A
4 M 258 1 1'.‘\_L.u,r o - ‘
Screen -

Redding : }“rﬂ j

e R

.‘1[,
Scteen : . . ColDav :I-If-f\;--

' B

. LN ’ Reading : '_U T

&/32 . . '7'1/}3'.
101,

Cui Oev, \\-]—f

N

Lw(
——— e

t Meleriag; ine, 54 {Sletny

repin g Ealiom ot Lail pleg

Mlow QG

oy
Bravel suean, {approx, ) 1363 Reeding ! .I:If‘_]ﬂ '
3/32 - yoapt-

[CTAL LeusT oF /go f *E-, )
-l ZEHS :

; Cot, Diy, l':\\g

' . 84 .in. "Ry
Myred for ihy En',:r'ne for the  Contracior o Conﬂ.p};. H
lame -
Mux.oeviallen_ .......... fn,

Oesizantior D!. Depth . . . -
Gale. ..

Ferm Nr, 102 OTw-11/03
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DA DEEPTUBEMILJ_PROJECTwﬂl

Well Mo...... BHAL. ;. 110 (R . .

HHTRACTOR: app Ho. 1./, A../. 26T/ 61, .
¢+ -H/a,Bangladash Enginesro{Pvtiltd, - |. - - Hourns Shahsl gz
. . . : G, Neo
COMTRACT IDA /P -11/]
- .TUBEWELL CONSTRUCTION DETAILS
MLLED HOLE OETAILS blumenr_.zs/zg... in.
‘oth crdered belew 0.GL A553 ., 11, Oepih d_r-liled below OGL:...,..470... n.

AgiN et temporary coslng....,... (. Depthlo SWT balow OGL......fL,,...1n.

APER WELL CASING DETAILS Olametar /moleriol; 14 In./. ... i, ...
thehl of UWC above OGL, ..., : )., In, Tolal lengih of UWC,
oth Sl UWC belew OGL. ... ... .tl. Reducer(R)/ Malerlal: 36t /. . . ...
s .
OWER WELL CASING @ SCREEHN DETAI-LS - A=
T ‘ - Readlag: i /_?- {Qr— -
. Depth Balow Lwe Sereen 2[32 In 'rf_"‘ o
; Diomaler | yorerto) | Uwe i . - 18® i R 20
{ia) ep .He. of No. of [ Mz of No. of N-;I K F. 5
. [f1.) - 10d, 201It, 10 11, 2011, C.Ol.Oe\‘ T :,j':f
- . pi6B -l b£ 143
Lwce . tn ' }
A —t— s e e - - —— - I r‘F"-I :1
Scresn oo T PN
Lwe : 1o ; : aon—frﬁ1%1j~
SR e : Col.0ev; ) gl
Seraan to - R -FLL‘!’LB{_:]
_L_-w__c___________h‘_:__.‘_______MV lo ) Reading. r-I}E*i-:
Screen -3 2 (R S in U'L{ ,—3— .|m
— - 4011 “tf 7 -
Lwc 1o ’ . cu; Dav: ;— |-r|""1 +14 A
T veaaa In T _'L__ﬁlfj:l
Screen ‘W
ey — - = ‘1
e ’ ' : : reoding '\5;'” w
. : - VA I I A Lin k 5 X
B Screen N o B o 5011, —‘-a:‘ }3—
\ I / — Col, D:v- )C1'2 71
Twe o » EREE
A/J e L 'J-Ell-'
Screen ! /V : T

. | . < : Reddino I:I &{:,‘
4

o\
Serten ] ' . .lt.! . \ﬁ f@ﬁ\! \( . ColDev Ixr?\t:*"m

')‘- -
- et S ot CCITT G
Tolal A
) ] Reoding @ .'-]urz-l‘ﬂ-t,rq
¢ Malerici, GA P $S% (Slalnlass sleel} or MS [ Mild steal ), : (\ I%{}f:];
. TOH1,
Yealh to” wétlam of Sail pivg ’ Telol Lemgdh of LWC,................{l. Cal, Dsv. Q:k lj
. - L i)
slow OGL .. L., Tolal Lenglh of Screea. {S),....... (I
Graver quenllty farprex. Y., . el C Beilplug LBPY. L. ..., ... W 5 It Recding: /L
FOTAL LENGTI GF WELL STRING {UWC+N+LWE+ S+ BP) fl. ao ”_——E—/
Cal,.Dev.
C el e re an e In.g}
tigaed for Ihe Engl . Si far 1he Controclor -
Mame | . O\\‘éﬂ“.,\ H ‘35-
: Mox. Oevialion. . 3,378 . in
» vd  ior en: - Ge
Designalion, . . . ‘ “-"\'N" A . Desloprn Eﬁameem(ﬁt)m of Ceplh. . ... .sp' R
YA e
Dele, oy innnans '195"&‘DP‘ o Dale,.u...... toen, 190, Add,Diaz allovenne,25
: ' W o - : ' Form Ne. IDA DTW-I1/03
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IDA DEEP TUBEWELL PROJECT-1{ e

: : BHAYL, 130 (R
N - . s Well Np. = A OW AT e A L
CONTRACTOR ! ONTRACT 10a/pP-11/] ! &
. C /P~ : ' i
: ' Apd. o 2.0 s 6T 1641
"/s.Bangledech Engtvourg(pyt )iy, DEVELOPMENT RECORD LSRN O 27 /.61
Lo _ . ’ Mouzaas Skohey - '
Sleflc Woter pavqt frommp of gwe, | 26 . .t 3 h Uiameler of Orifice B SV .
Halght of top of UWC above Q.G 2 | P 8 -in Diameler of Approgeh pipe Y . R
Oovelapment stogled o )4 4] hts, % . $ , 19 L&} Devalopmant Cr,mplel;,d ot 1540 c.oo.hre, B . 5' l991
Malhod of Devalormant " Owver punping & back wrahing
Tima fock J§
. llng‘ud Clock Jime Dischorge :‘:‘girc,r lave( Song .
—— - fcusac) UWE 1o conlent Remorks -
{ming) | Feqm Tm, 11, {pom) | s
e IR-Ie] J@‘UU 4.3 - I. Hommering iha top of UWE (gbol I minule in avery IS minuley )
N s —] I neaded Ihroughout tha developmunt pariod.
o ———e Z. Send conlenl tesl Is nol essential guting Ihe tire! fwa hours.
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e e e e —

i e —
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e .
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. P & B operation,

28 _ ____mgm_ms_z&m_&?_,ami_s Sixpey,

9B B g, T

-.88mpling from 3g .20c_for 2zine 13.gec, -

——————— e A R,
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s?%pling from 25 g0e for Znine,

—— e

| s0. J1a3g
-!.s 1535
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IDA DEEP TUBEWELL PROJECT- |l

well No MBHAL |/ 419 (R)
CONTRACTOR . CONTRACT DA/ P-il /1 AppNo. . % /. 1./.26% L61.
' ) PUMPING TEST RECORD

M/8.Baggiadu Engle-=ro(Put JLtd, Mourea Shoal

- Slotle Water teule depth from top of ywg 26... L., & . in Diameter of Orifica .., ... ... . _&. . I T

Height of teb of UWC obove QG.L.... ...2. ..Mt . 0. In plomster <! approechpipe ... .. ... ..8... ...  In.

Development completed ot 4340 hre,.3...,... 6, 19. ... o Taal stcrted ot.. 4000, . . hrs,.. . & . . ... 5. 19..97.
Test completad ot qg4Q. .tve, ... &.°..,.. % 19 899,
FFUMFING TEST READINGS )

Tirrg \::::1' Gauge . | Spacific Thme w‘”:; Gouge [ o ohoo Specific
S1P letopsed Uwfcm;‘; Orowdown{R aoding’ (Dischor ge [Jrowdewn SteP | lapsed ‘;::m D:O{:’?N“ Ra.ﬂdinq (c;sec) D e dow
{mind ”'-'1 p| (1.3 { in.} leusec} HIt/cusac) (mial U“(”op A {in} I 1t/cut oc;
1o 0.5 | 83.2 2610 3rd. 0.5 |79-80 (53.5
I =5 | 271 - T 186=0 B
2‘___ ~8 <A 2 -l =10
[__ 2 A0 o 1 oA ]340
4| 54.0 <8 3 ub ~Z
% o] - 3 =7 -3
7 =3 =11 7 210! a6
0 1 W8 | 281 10 89«0 -8
13 wh = . iy w2 =10
20 -3 - ' 20 P | $ 5«0
S-S | 25 £ -2
30 | *¥%.0 -8 . R -8 =4
a0 «l n9 — 4Q =2 £
50 -2 =10 50 ~R10| -6
80 - =11 &80 -11 T
80 | =3% . i1} ' _ B0 820 -8
100 ~4_ 1298 | g* 1.8 29.0 100 | ot wgd | 25" (475 31,81
2rd. 1 05 el 43t 4th. | ©5 @9.1 | 629 1
! ol | & - b1 e [ -1
2 700 -8 i 2 - €302 _H:
3 nt =11 . A___?_' : wf )
4 i | Ad.2 A =10 =
5 alt ol 5 Bi.n -8 P
? ulft | e 7 1 .3 11 ot ]
10 | 211 ] .7 e i 10 | 8 | &8.1 - -
15 | Ta.0 | o2 ' =R IS w§ 2 . 1
20 n2 =10 W V] 20 | .8 ol 0% )
23 «A__ 450 1 25 | «10 £ el
30 8 -2 WYIN e B d 30 | 9t -8 &&@ﬁ‘ P
40C s W .. O B % L) e 40 | «f - ) i ]
50 wif] =F i L0 -3 -1
50 wi1 i «? 0 . &0 wh 631
80 192,01 | 2 1 80 ol o2 - :
100 } ot [ «9 | 7p% 1 3.5 (35.8 10 | 7 o2 33" 1200 132,62
TESTS ' . R - —
e ist step 2nd siep 3rg step 4ih step Remarks
Time clopsed (min) |2 |5 |50 2 (5. {s0j2] 5 |50] 215 180loo
Sond content (ppm) . 126 25 | - {14 [12 |« [ 12| 10| ~ |8 {3 | 2 | By iahe?f cone.
EC{m mho em ™} . ' 7583 380| - | 8 EC woter,
PH 6,8 > >l1,0] « | o o# wotor,

Records chocked by |

i s NP 19 3 2141
Nama/OesignanX ALY L éfngn;hd'dh-ﬂﬁlimmm(%,

- Form N
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DA DEEP TUBEWELL PROJECT-II APPENDIX-T1-C

: , WeH No. . FHUL /160 '
CONTRACTOR: -
, CONTRACT 1DA/P-1/1  |App NO-. LRV I o TR
1/ g.Mirhaclnl Drillaers Lbd, DRILLING LOG ) N (YT R AL h'! T "}
— e ————= "RtG do. - - - .
‘snEET,,_.,..‘. e Qf..,,?-_‘. o
. DoiaStor'ldd‘.....‘zg....,...01‘.‘..,.|9 .94...Dote Completed. . . - T JUUVRUIN BEEPRRYE- B
Loqged by My, Sipn judeddin. ... .. Depth ordered balow’ oGL. Y.L SRR R RTEN f
DRILLING TIME LOG | DESCRIPTION OF ronmmllvge:m 1 T"'r_'fﬂr,cf__”_”_ﬁ‘ ARAPIIE
ROD.No.| FRUM TO { With Sample No.) FROM T .06
B Tap nell 0 17
TG Grly Fs RECREE U
1 20— e e pob— kel
- - Grey F3/MS - 22 an
- 40 |—. . 40 - S A — 5
T i Gray MSAS "~ A2 77
- 60 {— 60—
1 e LI Fs s T T ]
e 80 — - Breammn plaﬂHr rlay oAt 7 o
- - N - ' B - et o e — =1
—1 100 Bremn FS 100 o117 127
—{— R0 e 120 }—
- " Brown FSMS il b 132 _
i L o N . b D SRR
- ﬁrmun P1§/Y'§ 1. 172 1’?
e 140 |— 140 - b
1 i Brewn MS - 137 1w
T™ ' Grayhs ' 160 57 167
XA :_ ‘Gray plontic cloy 180
DTN F
fl.&,f‘@,ﬁ‘. ' o PN~ St
; : — 2001}
' Groy MS/A S
—- 220 — fray NS ' 220
—h i T (gt Gray RSFS
e sao T T T a0 |
B {1ght Rrown M3
- [~ Y
260 [~ - ’:Ejz . e _2«.{;9-

LR VA
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IDA DEEP TUBEWELL PROJECT-II s

CONTRACTOR CONTRACT 1DA/ P71 App No 1/ 10 /65 21
M, acPurbachol Drillers Ltd, DRIL LING LOG - rr{%(.j—.uzn-_-rirztichn,mr )
| SHET T 2 of 2 ,
Date Started 29 .. 1 , 19 °91 OCate Comaleted 3n , 1 e 91
Longed by Md, Sira juddin Depth ordered below 00l 297 "
[ DRILLING TIME LOG  DESCRIPTION OF FORMATION THICKNESS (T1) | grapinc !
ROD. Nn FROM ro { with Sample No I HOM 1o L 0G |
e ) GI.‘BY MS 257 207
l A = ?_BO b -l
- Light Grey MS 282 307
-1 300 — SO0 e )
1 320 120 p—
= " 340f— aa0he
1 -
-1~ 360 — ' -360 p—
-1 380 p—— . 380 +—
i ' E For Pur Drillers Ltd. |~
1 400 I— 400}-—
= Paginoer.
920 p= azol- -
] : -
440 |—— . anol
Sl 460 — 460 |- --
- 480 |— , 50

- — ' 500 b : 500 f-—

i \
seo e ,529_”__,‘#_“____._.,.4“1
B

. av
Records checked by:Slgnature. ... . ..., ‘ﬁd‘s\ﬂ\\')é‘i—“ oG
. - o anh
Name / iqnoﬂonk. A 'E'-'E‘-%\op' o
- Su \?P\ .
Dé e ,..MQC,. e‘.\s.\“g.\\. < Form 1na-N/1
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CONTRACTOR ° e 152
M/s.Purbachnl Drillers Ltd,  pEsiGN SHEET ‘:E” :°----»-1--/-F’:1UL. i 61&0 /«7-“ _
ppNo .. .. 1/.10.. /65 ...74.211 .

KEY FACTORS USED TO DETERMINE SCREEN LENGTH Mauza-Matichaptr

. Design Foclor (£} f[Penetration Factor{h) Design Factor { F) Penelration Factor (h)

Lithotagy . Lithology

Brawn/Yellow Grey Brown /Yellow Gray Brown / Yellow Gray Brown /Yellow Crey
Cloy/Clayish - - - " MS /FS 050 | - 00 050 1- 00
Silt/ Slity , - - - T - MS 0-70 1 40 o 70 1 40
VFS - - 0-05 Q10 M5 /CS5 Q-80 1-60 0-80 1- 60
VFS /FS . - - 010 020 CS/MS 0-920 1-80 0-90 1-80
FS /VFS — — 0-20 0-40 CS 1-10 220 - 10 220
ES - - 0-30 Q-60 CS / GR - 00D 200 1- 00 2:00
FS/MS - - 040 0 80 Gr/CS/MS | 0-60 1-2D 060 .| | 20

DESIGN CALCULATION

T Graphie Companen! Setting Screened Aqulfer Unscreened Aquiter
log with REMARKS
sywbol Depth  [Component| © F L=t o h Vo=V
Tep onil | i 4 LENGTH OF UWC
e ALAY = T = b 70Mt . If upper cloyis £40
G.Fs - F i - 4 - feet thick ond lowest late
) 207y 20— |- — ,j dry seoson SWi_ is & 201t
i G,F S/T-'IS" o — -+ 2 B80ft : inrestof projectaren
T u T 1 MINIMUM LENGTH OF SCREEN
L. = 4 - 4 (g6in}
L. 40Ty ac— T . | 1. 90ft: Grey MS or conrser
- . — 4 - sands only
G MS/FS - - =+ ~| 2. HOft . Holl mixed grey and
& | ) 4 ' a brown /yeltow/reddish sonds
. 3 1207t : Brown/vyellow/readdish
60 _*1 sands.
1 CALCULATING SCREEN
=Fs— 72 1] LENGTH
. - ' .
- |
] iq _7_7 ) ! w1 Any oquifer undertgin by IOf!
B,P.ell !B or more of clay/silt above
S 7 - - tepmos! screen should be
- ' 4 excluded from the colcutatifing
o G —| 2. For each aquifer section
100 — volues of [ ond  ore
BuF 5 MGG 1M 5 calculated by multiplying
- - aquifer thickness (D) b
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— " .. .
- 340 — 340 —
- : 1 360
— 360 - S A g
- Light Brown Mg/F3(No-8) -
— 380 |— ‘ 380 — 385
- 388
= 400 — 400 —
- Broun HMs{No=9 )} .
L 420}— 420 |—
- [~ B 433
. 435
—_ 440 b ‘ 440—
. : Gray Ms/FS (No-10) C
460 460 260
I T Gray VFS (No-1t N
v ) 483
! . 480 |— - 480—
.—- . . _' . e a@m K - ; I
L P e A il
- rhafgh fr i R
i - ~NGH fafeyy -
i . Y4 ™
520 \-m@;g“ s20 [
Racerds chackad hy | Signature.. . ... o oo -

2

#O0F ENTERPRIEE NamalDeaiqnuil%ﬁ E“ -

) J.kw‘”’

e ST : Form '@ 10A-1/0I
Wf et ) ¢ )
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HrH
el
a
-y
.
Qo

CONTRACTOR CONTRAEYT IDA/P-{] / i :
. B Walt No..... . Y-y
M/8 Jey Enterprisc, ... DESIGN SHEET N0 NABL. ... /BB 27
KEY FACTORS USED TO DETERMINE SCREEN LENGTH Mauzu-—Bhnhahlzpur.
Lithology Design Factor (F ) {Penetration Factor(h ) Lithato Design Factor (F ) Penetrolion Foctor ()
Beown/Yeitow Orey Browa/Yellow Orey oy Browmn/ Yalpw drey Browa/ Yeliow Gray
Clay/Clayish (- - - - MS /FS 0-50 - 00 0-50 - 00
Silt/ Sy - - - - MS 0.70 I- 40 0.70 I. 40
VFS . - - 0-05 Q-0 MS/CS 0-80 {80 080 .{t 60
VFS/FS - - 010 020 CS/ MS 0-90 |- 80 090 1. 80 .
FS 7/ VFS - - 0.20 0.40 cs : L 190 220 . 10 2-20
FS - - 030 {o0.60 |cssar I 00 200 [ .00 | 2.00
FS/ M3 - - 040 .0-B0 Gr/CS/MS | 060 I- 20 060 . 20
DESIGN CAL CUL ATION . -
Graphie Co i i i
lou_p\\"‘lth mponent Satling Screanad Aquifer Unscrasned Aquifer REMARKS
Tymbal Depth |Compongnt| [ F L x| O h V| =l
0 - AGL-§* + o4 4 LENGTH OF uwe
We o T ) =1 | TOft : If upper cloy s &40
—20 - + — feet Mick and lowest late
a 2 dry season SWL Is & 201,
i - ~ “+ 1 2 B8Oft : Inrest of project aren
! B N T 7] EAINIMUM)LENGTH OF SCREEN
= = T 4 toe
40— o - —
40 . i+ S0 . Grey MS or coorser
" L -4 s sondé only-
- - + ~ 2 HOf : Holf mixed grey and
. L L na _ hrown/yc!lou/rcdduh sondg.
gr, 60— 6 0b—r . - — 3 t-au%'_ Brown/yeliow/reddich
VE o -~ T .
ES/FS - - 1 | CALCULATING SCREEN
I . LEN
[~ i [} . i T b
80— 80— e — ' Any oquifer underiain by 101,
. L 1 N or more of clay/silt ehove
. fopmost screen should be
- - 2 - —+ - excluded from the calculotions.
7 ‘ 95 — T 71 2 For each aquifar saction
06 100 <] 0Q 100 . " values of L ond | are
Greo ~ - | caolculoted by multiplying
T \ ~ T . oquifer thicknass (D) by
VIS, . ' » 4 . relevant F or k ond summed
‘ . A B In the oppropriate column -
1201120 120|20 3 Drilling moy ba atopped when
ro FB/VES/ 125 et e e d el 312 100 and 212 50 ore
dr. L 4 N achievad, subject 16 minimum
) cl ly/V { N 1 h o Ecreen lengths stated above-
. A 4. Finol volue of || will be 2011
i o Gr. 140 ,-128 .é__._»"}*qqo—- ﬁﬁm —a \/L, b multiplied by ite relevant b
e . L e § 1 re
! fB/VFBo'?SO _ \ ‘ | - vaive bslow lowast screen-
ﬁ& " i P 5. if ZU inciuding o boHom '
. are - / %) 2T o) - 201t i3 <BO, olthough =z, is
160~ 160i60l— | faaldhn. fd- fa ~ 2 100, if possible, additional
Clay . L _ oquifer should be screensd to
. / a9 ' make XL+ FU 2 150, sybject
\ B ] 10 minimum screen langih
" - staled above
.___430'1_3.0 b 18%0 s ) KEY
Clay. [ \ [~ Gl a Yo paa - Di Tnickness of formation.
M93 . - 2late (d 8w -1 F . Dasign factor of formation
S/HH1197 / . ke R I T T I P . - screened. A .
. 200}— £ 20Q 00l — —+3 11.0{3,04 6520 LiDxF e
Gr. | i " 4 g %L Summolion of | valuee
¥z 10 (1,00 1040 | h: Penetratlon foclor of
m/]‘s - Ls 10 T ° 10“E'b 5 1.0 15.0011. 30 . formotion unscreened-
fr 215 N - T vioxm
Vi 220—_5_—3,’_ ago—-— 19 1010 290 12,40 =l Su .uhon of L volues.
o.M/ ks o |- T 6 [1.0[6:0 {186 pesianer
- B 13 | SO “ho.d20.00
[

. - Bigna , e Yoy, 6 .

PRISK |-

JW ENZER Ofb— Ly 249 4 o 1 Name. Hat? ‘@‘!Dﬁ (s
\_\5@;\ %ﬂj : 15 [1.0(5.0 23210 Deslgnoﬂow‘ Honm. Tarlis
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CONTRACTOR : CONTRACT IDA/P-11/11/89~90
WS Joy Eatarerise. | DESIGN SHEET M T S T
_ App o .. L B 259 Loagc]
KEY FACTORS USED TODETERMINE SCREEN LENGTH agEAi~DRoRADAZPUTS ]
Lithology Design Focior [ F) | Penetration Factor(h) Lfhology * pesign Factor { F) |Penetralion Factor tn}
Quswn/yeliow Geey’ Brown/yellow arey Brown/yellow Geoy Brown/yotow | Bray
Cloy/Clayish{  — - - - |ms/Fs | o050 1-00 | 050 | 1-00
sin/shy - - - MS 0-70 1-40 | o-70 I-40
_ YFS - - 0-05 010 Ms/cCSs. 080 160 080 180
VFS /FS — - | o0 020 cs/MS 0-90 1'860 0-50 1-80
FS/VFS - - 0:20 040 | CS 110 220 1410 220
F8 . - - 030 0-60 cs/ar 1- 00 200 (RN o1V ] 2:'00
|Fs/ms ~ 040 .| 080 | 6r/cs/ms| 0,60 l.20 | o-80 | i-20
DESIGN CALCULATION
grophlc | component Satiing | Sereened Aguiler unscreened Aquifer
log with : REMARKS
symbol Depth | Component| D F L = | D h V| =V
Rodish i XD . -
o B B - . LENGTH QF UWG
184V B 410 p.20 2.0 2510 . 7Oft : if upper cloyls % 40
255 255
: - : feet fhick ond lowest lote
Brewigol.. ‘\ 260 — . B : — dry season SWL Is £ 201t
TSJVFST‘??o / — '-:15 b, 20| 3.0 28 .102- aoft : in rest of project areo
' e 51 3.5 30,30 MINIMUM LENGTH OF SCREEN
r = 275 [~ : “"5 3 °5)2 ° (g 6ind
280— x 2801— T =1 1 9O0ft : Grey MS or cocrsor
r Fll .. [0 Pesopo.o0 T T, ron v
: o 11 +- . . .| 2. uOft - Half mixad grey ond
-BR. - 2 295 - PO Ctj . ] brownfye\low/redd?nn sonds.
us, Feot— - 300 L 1 3 2o grown/ yellow /reddish
: L. i B 420 D.50 19. h B sands.
L / " 1 40,40 CALCULATING SCREEN
M - LENGTH )
S 2 EC T -
320 |— * 320 — e 1 1 Any aguifer underioin by 10
N £ ar-more of clay/siit cbove
£ 20 [0.50[10. 34000 7 yopmott scresn should be
- E 335 [ -r - excluded from e colculations.
~ 36 [~ T - 2. Foreach aquifer section
340 b T za0 — | et voluss of Lond U ore
44 D50 ),50‘#6. 1Q _colculated by mutlipiying
L :
- 1Nl 6 - T <1 . oguifer thickness (O by
E ~ . -1 — ralevand F or h and summed
o ¥ T 0,507 .0 7 o ] — in the approprigte column
——38CY F 360 LLE 3. Drilling moy be slopped whan
Light | E 66 [.;5 Q.50 12.559 50 - 12 100ond L X 50 are
ER% 5 hay A achieved, subject 1o minimum
Br.M8/FBo ¥ N - . - . ] screen lengins sloted above-
r ¥ - T 4. Fingl value of L' will be 20ft
380"‘8 € 80— -1 - muttiplied by lis relevant h
385 | 1386 om0 s value below lowest screon:
" - K? - *Ma70 80. 50 4ok, b B I Including Ibe bottom
- : ‘ - 070 [14e0 °1—F 201t is <50, alinough EL i
400} — \ 400 b—. & , 3,100, If possible, additional
BroMde | o] - a aquiter should b‘;éf{“".,’ﬂ 10
: ‘ mako XLt MU % subject
HF4reY @t i mimimum screen I,engm
. Haf il for-41oYm stoled above
420} — 420F~ﬂ ) - KEY
W {L:18 '
B i i 26 = :“TDZ Thicknass of formation
S - 29 0.7 |200] AR F: Deslgn fador of formation
— e [ 1y 3G F . i , screened
a40b— 1 FE] . 44011100 [116] LiDxF
Gr.M8/8e AL {1 Summotion o L voiues
PR n: Panctration factor of
-~ W | - , formotion unecreened:
- - -4 L: Dxh
o e o ----J- UL (UP'Y-7; ¥ DSV SRR L s aindads iiedky ke I 2. Summation of { values
—.L.IVFS -'-'6 O,‘iC ~ -
DESIGNE
F . L4+ELY 2291050 + fka70 °°6C?!+. 0 ——\ . 4
£ .NEERPRISE Slignat e
) wikh6. 2D, OGK . ORANINE . coyon g
u ‘ AP RS A et — el 4 K -
o y . 480 ’- "l" _ﬂ;,.ﬂgq\e...f.-_.‘. iy 1 A it
Designption.-- -- :




BANGLAUESH AGRICULTURAL DEVELOPMENT CORPORATION

IDA DEEPTUBEWELL PROJECT~II
CONTRACTOR: Wl N”“';“:"I-BH //-59“‘2/"-5' -
‘ M/w, Joy Ent : ' 4pp No. 4. /. LA ¥
oo . W/p. Joy Enterprise ", " " 'vouza 1 Shahabazpar,
RIG NO.. . . v v

CONTRACT I1DA/P- i/ 11/89-80
TUBEWELL CONSTRUCTION DETAILS

H.B. 75"
ORILLED HOLE DETAILS plametar. . .20, | in,
Dopth ordared below oa.L. 483 ., 1. Dapth drilled bolow ooL,. . 48
Length of temporary cosing.. 70.. f1. Gepthlo SWT beiow OGL.., , .ft,
.. r o ——— .- . -\
UPPER WELL CASING DETAILS Dicmater / maoterall 14 in./, . M3. .. . Di sl dil- =13, 20
y Reading: [1LII0
Height of UWC above OGL. . 6. . f... in. Tolgl lengtiv of UWG . 88 . . .. . ... 5/3,4“'9“., b}lﬁ* =
Depthof UWE balow OGL .. .. , P2 f1. Raducar(R)/MalerIul. 3 f1./MS/ 1L SS NI'ODL’V_
. .. .. —— 0.71
LOWER WELL CASING B SCREEN DETAILS
Reoding:
olometer . . Depih balow Lwc Screen 68/32 7
Lin) ‘Matdriall - ywe top Mo of | Noof | No of [.Na of -20n
’ (1) o | 20 | 10f1 | 206 Cal.Dev!
0,97
Lwe | 8 a.I.| 95 10.200 5.25 | - -
Screen | 8 3.8.] 200 1o 210 - - 1 - 7R/e§ginq:
“Lwe ] G.I.| 210 1 .230 - 1 - - 301
- - - Cal.Dav.
Screen | 8 8.5, 230 1o 240 - . - 1 . - 1,29 45
LWC a G.Io 240 to 275 - 10?5 - . -
. TR EE 3’?adlnq
Seroen| B . 8.8.| 275 ,, 205 - - - 1 :
- 40MH, il 4
LWC 2] G.I. 295 to 318 - ' i - - q av —‘f)— |
- é'y m,_,'u"L ?_F'l
Screen 8 S.S. 315 to 335 - - _. 1
'-'
; dl %
LWC 6 G.I | 35 to 346 1 - - - 252" %
Screen| 6 8.5.] 346 1o 386 - - - 2 - BOH,
- - Gal.pev: f}'
LWC 6/ | G.T,.] 386 to 4086 - 1 - - 1,35, 1n R LT
Scrasn} & 8.8, | 406 1o 446 - ) - - 2 Reading: P-;l,_T-
6/32. .ngg/2]
LWC . to GOt
Screen to Cal.Dav; _m\r':
s 1,74 . in -‘:-1..
! 1 10 . 2
Total
i thdlm;;l ;_1,4,;'_ s,
. . \ . ~§
% Mateslal: BRP, SS (Stainless steol) or MS {Mild steel), 7{13?' Y1737 [ FxnTes
Depth to btottomof bali plug Total Length of tWC., . 210 . . ¢t Catbaw [ .‘E‘Jﬂ W
. . : Y 2,18 I 3T O
below OGL . 431, . LS., ..., ft. Total Length of Screan(S) .. 140 n,
T
Groval quantity (appox. ) 1250 cft. Boilplugi(BPY . ., . . ‘.Lﬂ. Ud""O EF E-‘j;
Zxcess Gravel uged due to Cav1tation .in, \;‘] .
TOTA'W LENGTH OF WELL STRING { UWCHR+LWC+ S+BP) 457 - -ft 30 ﬂ I3
{ DB+4+210+1404+5) ' Gal.Dov. @*—.’rﬁb‘
- . 2.70.. n | NI
Signed forthe En >/ Signed for the Coniractor
; Name . (Cal. Dey. 8/32 at 95it-3, 42(Same direction
NG et f‘@?n (33) . Mar. Deyiation. .. 3s42 . in,
D enigfiptfan;, #1A%2 38T DasignaticdO Emegpm.. at Depth - - - - 93A... .1
q:'i'}‘aﬁlﬁ, ﬁ, aw"m ! % .

Date.. pate.. . ... 5 .7

Eroprictor,

mﬁi @ (75 )

163




BANGLADESH AGRIC_IULTURAL DEVELOPMENT CORPORATION

IDA DEEP TUBEWELL PROJECT-II o
CONTRAGTOR: . ' watl No . NABL... /. R-27. .
. We. Jay Eaterprise  GEVE LOPMENT KECORD Lidnte & /. B. 459 /1994
T Tt L Mouza i Shahgbazpur.
Slatic Watsr table fromtop of UWC . .16, .- fh. ..10 .|n pigmater of Orifice . . . .. .8 . . . ... :ia.
Helght of top of UWC obove O.GL.. . . G . .- £t .. ... plameter of Approsch pipa. .- 8 . . . . . ... in
Devetopment started at...P .. ..hre, 2. ., 4., 1981 . .. Development Completed at...17 . . hs, 2 4.7 1991,
Mothod of Development -Over Pumping & Back Washing. — -
TIME {clock)| . Gauge 'WL::I:[ . TIMED clock) Gauga renv':lr
Reading | pischorge| from - [Drowdown Reading | Discharge from | Drawdown
fem | To {in: | lcusec _ U\(ﬁ'ﬁ.*?p tred from | To Vtindg {cunec) Uwﬁ;?p (.}
.00 | 9.20] 5-6 | 3°58¥ 14,03 14,08 64 | 2.50 | 58-1
9,20 | 9. 40 7 14.11] 14.18 "
0,40 [10,00 8 | 1.00 | 29-0" | 12'~2¢ [14.19]14.24 T
_ : 14,27 14.34 " "
10,0310.08 18 | 1.50 35o1" 14,35 14.4¢ "
1o, 14lt0. 16 " " 14,43 14,850 "
10-19110,24] " " 14,53/ 15,00 " W | B1n3" | 44=5"
10,2710, 32 " IR ~ hs.03] 15,08 M i
10. 3510, 48 " 0 . 15,11| 15,16 7 i
10.5211.00] © L TR 1 L L TR LI 2T 5 L
11,0311 .08 ¥ T | ' TR AEL 7 w
11, 19]114 24 "o u 15,36 16, 40, " 0
11.27|11. 32 " " 15.43[16.60 " i
11.3511.40| T ' 15,53 16.00] " T AT EW TN
11,43 11.48 ¥ " 16,03[ 16,08 " "
111.5% 12,04 v | m sgi6" | 21'-B"16.11|16.16 " "
16, 19| 16,2 " "
12,0% 12,04 33 2,00 451~ 16.07| 18, 3% W W
12,11 12,18 " " . 16.35) 16,40 " "
12,16 12.24 oo - _ 16.43[16.50 " W
12,32 12.49 " Kt 16, 83| 17,00, " o B3 -7 48'-97
12,52 13.09 ™ " | 47131 | 30+ BY
[13.0% 13.04 » |
13.11] 13.16 " "
13.19{ 13.2¢ " n
13,27 13.32 * "
13,35 13.49 " " ’
13.43 13.45 " "o _ N
13,52 14.0¢_" " a91-101 303'-01 _35ﬁ3f55::%§¢ e
R L ' 50 o et 'cn“rf"m'\‘
. .. - R S - . fFafui fe{ 1rhmy ﬁ‘*ﬂ"‘ .
X i i) 1
SAND CONTENTS T
“ [ Time elops el "m,", 2 s\ | to | 30 60 | 90 |20 150 180 249 oo
Sand content { ppm) -Muddy - \\ J ,290 185 720 rfﬁ‘: 50 20 12 - |8
: o LNy oneitil (6)
Rumnmmwm:zxigﬁxf”ﬁﬁﬁk#mmimﬁés‘ corm . 1OA-II/O8
e S - orm -
10T ENTERPRIER g .aﬁ‘r?g?r._ﬁ_, m“mn P :

) . M | U\-t;;l D:"n T ! T;-S o . ﬁ'ﬂr@rﬁ - c*7 )



BANGLADESH AGRICULTURAL DEVELVFMELD AH0 =

iDA DEEP TUBEWELL PROJECT=-II

_ CONTRACTOR .

W=, Joy Enterprise.

CONTRACT IDA/ p-1/11/89-
PUMPING TEST RECORD

AL

16

rwou No . ;R =27

QopNo. 4. /. 8. /. 59/,99

NABI |

Mouza : Shahabhazpur.

Stotic Water table depth from top of LUWC .16:. ¢t., 8. in. Dilameter of oritice ... SR : S . In
Height of 1op of UWC above 0&:L. .6 ... At ... in. plamater of Approdeh pipg ... - Bee oo in.
pavalopment completed at..9.. . hrs, 2. ¢ & ., 1991 .00 Tast started at......10 .. hes, ... S, .a. 8419, 91,0
Test completed at 17,40 hre, .. s ..., . .4,1991 ..,
"PUMPING TEST READINGS
- Waoter )
Time L:vel Gauga specific Time ‘Wu!e: Gauge {pischarge specific
Step lpigpseal from prawdown|Reading [Discharge Drowdown] 5168 | glopsed Level |prawdosntpaading Drowdown
L min U:Uﬁ I)op (e Cin.d [Teusece) |H1/cusec) { min) U}ch”lop (1.2 {in) (cusec) ¥y fusoc
ist. | 051 28-0 8 1.00 ard. | 0.5 | Bi-4 33 | 2,00
i . 1 [A] 11 i B 1] LL]
2 2 H n 2 6 H "
3 3 " 1" 3 7 n 1]
4 4 n " 4 A 1" "
5 5 " 1 5 9 " 1
7 ? L n 7 11 i W
10 10 " 1] 10 52wt " ]
18 29-2 " " 5 3 T "
20 4 " 1] 20 5 1] it '
25 8 [1] i 25 b L1 1]
20 8 i LA 30 4] T w
430 -0 L] LL] 40 Ba3=0 L) L
80 3 " it 50 3 LLR1] "
50 8. L} 1] &0 6 t 1t
B0 11 1l LI 80 i ) n
100 | 31~4 | 14-10 1t " 14.83 io0 | H4-1% 37=7 H v 18,79
2nd. 0.5 30-9 18 1,501 - 4th. Q.5 63-6 54 2.50
| 10 n B [ 7 1" n #_-
2 11 [ t 2 B " [l
3 39-0 ) iR 3 1 " "
4 1 [} u 4 10 N 1}
.5 2 ot " 5 11 n 1
7 4 1] T 7 G4~ 1 H i
1o v 7 N 10 3 " .
15 10 U n 15 5] "
20 40~1 i L 20 B " 1
23 4 n " 25 11 1 i
30 8 W it 30 65-2 W n
40 | 41-0 " n 40 5 " "
50 4 | »n n 50 8 t "
N-Ys] 9 . 1] " 60 66=0 " 1
a0 | 42-2 [ " } 80 [ W i}
100 | 42-7 [26-1 M " 17. 38 | 100 60~ 49~ 11 N 19.
TS : ' 1
TESTS Ist-step 2nd step 3rd step 41h’ step Remarks
Hime. elopsed (min} | 2 s ls0) 218 |50 2 s |sol 2 5 | 50 100 i
Sand sontent (ppm]} - 15| 10] 15(10 |7 g |5 |4 3i3 13
EC (m mho em ™) 490 90 500 500 51¢
[PH N3 6a7 bs 0 ,
' | o a l ..
Signature .,

Racords chackad by !

Na m> /7 Designationg: g

Joy ENTE RPRISE

YT

poets . ..

. faatEie

Jdm”f, x;r- 1,( :

Aitrd ofbimm

RS foardir Frags

m“"“ﬂvl O
Form .

s A1 2 { (576 }- IDA-U/06

(.5, anAtd. e=tdl




APPEN DIX~II-E

BANGLADESH AGRICULTURAL DEVELOPMENT CORPORATION

IDA DEEP TUBEWELL PROJECT-I|

: Walt No... .DAUD. 60 /
CONTRACT IDA/P=II/i  [Apg No .. 4, [ 4. . 0334, 1 354
DRILLING LOG ) Mougdr- Nongoan =

CONTRACTOR !

" Suparviser

Nome /D " soilon |

Mook Quadar Ltd. . ... . RIG No. .
Ysmeer. . L. 00 2
Oote Storted ..... 55 ....,...3......, 1991 pore anw.lolod. S22, e 3o, 991
Loggse by, . 1.fr.-. “4azal uddin Sr.SAE . Depih ordered Lelow OGL . . 25 0.0 . te
ORILLING TIME LOG e DESCRIPTION OF FORMATION TH'Cthfi..'"'.)... anAPHIC
ROD No | FROM 1o EWith Somple No ) FROM | ToO Lon
L T Soil ) ° ' /}
op ol . -
o . 10 % ///
N 3 10
20 L— Black Clay 20 f—
—— 40 |— 40 —
A
-t 60 |— : eo}— 55
- Crey PS ‘ - .
s . 70
= : .70
- 30__ B8O p—
—_4— . - -
. . e i e
- " Plantic Clay . ’ S
—t 100 }— 100 |- Py
- - e U
o ) 110 P
_ . 110 ST
-+ 120 |— ‘ S
ﬁL Crey VFS - [ R
- . 9\ 130 [ L
|4 . 1 0 W
{& E‘f‘ti""ﬁ \ Plamtic Clay - i
i “&' o v as
_ e
v . SV P W Ve ¥
-t 180 f— 18O f— ]
L 8 ‘ . '66/‘\,'\’-\"‘
o - [ . 166 . .
-4 . 180 — Grey MS' 180 |- - BN '.'
—— - _ ' . ..
B ; 200(... son(. N
.' l - o
. _ 218§ *
i 220 | , po0 .. 215 : SR
i - . Greay FS/Un
2 . : . : 227 ST
- . . . ‘227 " -" l\l "-.
- c ¥S/F - : A S
240 [—. rfy S/¥'s C 20— AR
245 [ : ‘.' |
TR st’b(cw I -
4@ fe fa, w1 mpifag, (fiSO RIE RO LEE Ay ~'é1,g§'§° ; o
“elOTEL chety I=l7? Slgnaturs ... . ‘T 4 frp r,‘ h’m ) ma“‘é r-ﬂ ’53 HE- - .V .
mﬂ‘”ﬁ?t _ n"” | (Syad. Md. Al
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BANG LADESH AGRICULTURAL DEVELOPMENT CORPORATION , 167

IDA DEEP TUBEWELL PROJECT-1I

‘ well No. DAUD 0./
ONTRACTOR: , S
ONTRACTO CONTRACT DA/ P-171 |App.No: 4. .. /.. .4 ../.334.../.354_._
A. Quader Ltd... ... ... DB'LUNG LOG rio no. Mouza:- Koagoan ..}
o SHEET -2.......°.f..-..2...._.l

- e Storted ... 20 ..., .. 3. .., 1991, . Date Completed . 22 .. ..., 3. . 1881
T sgned by. Mr. . Jamal . U2din3r.SAE.... . ...Depih ordersd balow OGL. .. 325 .. e et

DRILLING TIME L0G © DLBCRIPTION OF FORMATION THICKNESS (1) gpariie
w0 Mo, | FROM To : { win Sompls Mo ‘ FRON o Lon
s et
— - . o ’ ' . .
) ] )
-1~ N irey '§: ] : ,
Sl ' AR . : FLR L i ' -. '
’ » ¢
- | - - 295 LI
~1 - 200 p— 300 }-—— 295 M/vwﬂ
— -
A . Plastic Clay - ] %
. b __- r‘/\/‘,
-} 320 b : T z20p— P
: 325
Elaes sl 340+ 40—
- L -
—1-- 360 |— 360 f—
e 380 |— ' \qﬁfm 3180 |—
| n A -
— L . . . 9‘ , :
.. - —-\\(ﬂ‘
i 400 |— - .&1’(5:\1“‘"‘ ﬁ{uqa‘l 400 b—
- AR ('qh'\ _
fe f,“{‘n.ﬁ.
—r— = ("&l 1 \ -
i 420 — : 420 p—
ek r—- —
L -
- 440}— aa0 b—
—r— — b
—t— 460 — ’ _ - 460 p——
— — — 1
-4 480 }— ‘ - anof -~
SO0 p— 300 |- -
441 oet -
1] f@ ﬁ" %1 ‘R‘\f m,zo [_ lﬂ%‘l ’:P.L.ﬁ % 520 ER L.
. TR e _
: A,
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APPENDTY~-TITIY
WIDE TO WATER GQUALITY TOLERANCES
~ Paremeter . Units Problems
‘ . None increasing Jevere
K |
( salinity ) mloromhos/em < 75¥ - TH - 3008 >3909
( Permeebility ) Mioromhos/em > ¢ RO - 89 <20
™S | Pn <50 50 - 29 >225
Chloride mg/1 . 448 19 <« 35 >3%
SAR ' meq/1 <6 6- 9 >9
Iron , mg/1 <5 5- 28 >0
Boron _ ng/1 | <8%.3 .3~ 3 >3

Hote : (Salinity) affects orop water availability
(permeability) affects infiltretion into the soil




APPHIDIX - IV
MIT OGRAIN SIZE (LA SSIFICATION
Desoription Ocaln glze (um )

Rourse 20,0 -~ 0,0
Gravel Medimm 6,0 - 20.0

Fine 2,0 - 6.0

Coarse 0.6 - 20
Smnd Medivm 0.2 - 0.6

m 0006 - 002

‘Coarge 0.02 - 0,06
silt Mediim 0,006 - 0.02

Fine 0,002 - 0,006
Clay 0.002

and below

i7h
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' WALTON'S recommended values of optimum sareen entrance velocities
in relation to the permeabilities of the formation materials given
by sichardts - -

Coefftoient of permeability Optimum soreen Velocity outside—the

(cm/secO) ertrance velocities screen according to
(on/sec) Sichardt(em/sec)
0.8 ' 6.0 0.18
0.26 5.5 0.18
0.24 5.0 0.17
0419 | 45 0.15
0.14 | 40 0.13
0.12 3.5 0.12
0.09 3.0 0.10
0,07 ( 2.5 ‘ 0.09
0,05 : 2.0 0.07
0.03 1.5 0.05

0.01 : 1.0 o 0,05
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 Permeabilities of Different Grain Sizes determined from pumping tests

8nd J.aboratorx tests glven by IDi DI _Project,

Lithology Permeability Fermeabilit

x JOF1 m/sec X 1 £t/5ec

B ore I/B/R  Gre

Clay/Clayish - - - -

Silt/silty - - - -
VFS Y2k B9 ggs  g.16
VFs/Fs g4  g.gos g.16  g.32
F3/VFs g.g9e  d.195 g.32. g.&,
Fs : #a146  g.293 B V7 B K-
Fs/Ms $.195 g,399 ' P64 1,28
MS/Fs . P24 gugs. g.eg  1.6g
Ms B.293 g.683 .12 2.24
Ms/Cs - B398 g.rep 1.28 - 2,5
Cs/Ms g des 44 2.8
o #.536 . 1.973 .76  3.52
cs/or g.i88 @975 160 3.2
Gr/Cs/Ms g.293 g.85 #.96  1.92

VFS: very fine sand, FS: fine sand, MS ; medium sand CSs comrge
sand, Gr s gravel, Y yellow, B 3 Brown, R : red. The grain
sizes first named are predominent to the others,
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APPRNDIX~ VII

RECOMMEYDED GRADINGS OF ORAVEL PACK MATHERIALS

B.8.410 EKperture Poroenkage TdeRY R
Sieve size ' Passing Quantities size
Number mm (in.) through (%
3/16 4,76 (0.1874) 100 . 0,0
'1/8 3,18 (0.1252) 85- 95 10.0 For
8 2,00 (0,0787) 6, - 80 . 18,0 Fir
16 1.00  (0.093) 10 = 2 52,0 cs
25 0.60 (0.0236) 0~ 10 15.0 s

36 00425 (0.0167) 0 5,0 us
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COSI _OF THE CONSTRUCTED DIW NO, NAN -118

Sl.

¢

5. i Deseription Quantity§ Uit g Rate 3 fmount, (Tk.)
1. UWCi- 14" dia Housing pipe 96 f% rft Tko 400/~  38,400/-
2. LWCi~ 6" dia GI, Pipe - U0 £t rft | TR.2X0/-  32,200/-
3. FReducers- { 14" to 6") 1 L.S. Tk« 1200/= 15200/
4e  S.8.Strainer; 6" dia 90 ft rft Tk1000/- 90,000/~
5, Bail plugs 6" dda 59.0n L._s;‘ 'ric.1250/- 15 250/~
6. Couplings with key 2'Nos  per No.  Tk. 3%0/- 700/-
7o cenltralizer 15 Nos ~do- Tke 150/~ 2,250/-
8, ' Test borigg (With chemical
analysis of water) 390t rft Tke 30/=  11,700/=
9. Mobilisation & transportation :
of drilling equipment 1 L.S - 28,000/
10¢ Drilling costs~
Fram O to 100 % 100 f¢  per rft Tk.135/-  13,500/-
100 to 200 £t 00 £ perrft  Tke 120/- 12,000/~
200 to 250 % e perrft Tk, 90/~ 4500/
250 to above 84 ﬁ’. per ret Tk, 75/  6,300/-
cont, ...

A.T
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5L, é’ Pescription § Quantity § Unit Rate § Amomt, (Tk)
11e Installation of Tubwwell
fixtures-
(a) Bail piug (6" 1 L.S. Tk, 200/- 200/~
(b) strainer (6v) 90 £t rft ke 35/=  3,150/=
Qo) blind pipe(6") 140 £t  rft Tke 20/=  2,800/-
(d) comection with reducer
(betwean housing and o
blind pipe) M LeSe Tke400/= 400/=
() 14" dia housing pipe 96 £t rit Tke 50/- 45800/
(f) Placing of Centralizer - 15 Nos  each Tke 25/ 375/~
(approx.at15ft interval)
12« Gravel pﬁcki.ng 8” of't Tk. m/" %’%O/-
13. Well development 1 L.S. Tk, 10000/-  10,000/=-
14 Pump house oconstruction 1 L.Se " Tk.4B000/-  48,000/-
15« Commissioning 1 L.Se Tk.12000/-= 12,000/~
16, Turbine pump(80ft head) 1 each Tk.80000/~ 80,000/
17. mgline 1 each Tk. 110000/~ 110,000/~
18, (ear head 1 each Tke 20000/~ 20,000/
19. 10 £t pischarge pipe 6"wdia 1 each Tk 3000)= 3,009A
Totul_ Costg~ Tk.5, 61’ &5/"

A2
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PRNIIX - VI1I-B go

COST OF THE RECOMMENDED DTW AGAINST THE DI'W NO, NAN-118

AR S rrii— . Ay Wl . o

gg: § Deseription § QuB-ntityh Unis Rate Amount (Tk.)
Te  UWCi- 14" din Housing pips 90 £t o rft Tk.400/;- 36,000/=
2, lLWG:- & dia @,3. pipe 139 £t rit | Tke 250/~ : 345750/~
3¢  Reduoer:- (14" togn ) . 1 L.S. Tk, 1200/~ 15200/~
(8% to 60y - 1 LeS. Tk, 200/;- 200/~
be S.S.Strainer’-;; &M dia 80 £t rft Tk1000/- 80,000/- |
5. Bail plugi- 40 dia 5"-0". L.S. Tk.1250/-'-"1.; 1,000/~
6. Couplings (with key) 2. nos per No. Ti<.350/- ' 700/~
e cmtra]d.zer 13 Nos per Noo | lTk. 150/5 1.,950/_
8, Teét boring(with chemical 315 rft Tke 30/= 9,450'/-

analysis of water)

9. Mobilisatim & transportatim _
of drilling equiment 1 L.S. - 28,000/~

10.  Drilling cost ge

Fram 0 to 100 £t 100 £t per rft Tk, 125/- 13, 500/-
100 to 200 £t 100 £4 per rft Tk, 120/- 12,0C0 /=
200 to 250 £ | D £ per rft Tk 90/- 4 500/
250 to above 65 £t per rft ’_Tk.. T5/=  4s875/=

B 1 Cant.,.p/2




APPENDIY -VIII.B

ﬁ:g ~ Deseription . ¥ Quantitya Unit } Rate § Amount (Tk.)
n 8 B |
11+ . Installation of Tubewell
fixtures=-
(a) Bail plug (6") 1 L.S.  Tk,200/= 200/
(b) strainer (g") 80 ft rft Tke 35/= 2,300/~
(¢) blind pipe (&% 129 f& rft Tk, 20/- 2,780 /-
() counection with reducer
(between housing and
blind pipe) - 1 L.S.  Tk.400/- 400/«
() 14" dia housing pipe 9 £t rit Tk. 50/- by 500/~
(£f) Placing of Centralizer
approx. at 150t internal 13 Nos ench Tk, 25/- 325/=
' i
12« Cravel packing 555 oft Tk, 30/- 16, 650/~
13s Well development 1 ) Tk. 10000/~ 10,000/=
14e Pump house constructimn 1 L.S Tk« 48000/= 48,000/~
15, Commigsioning 1 LeSe Tke 12000/=- 12,000/=
16, Turbvine pump (70ft head) 1 each  Tk.70000/~ 70,000/=-
17. Bngine 1 each Tk, 100000/~ 300,000/
18, (Gear head 1 each  Tk,20000/= 20,000/~
19. 10 £t Discharge pipe 6"dia 1 each  Tk. 2000/- 3,000/~
Total Costg- 55 18,780/~ |

Bo<
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QST OF THE CONSTRICTED ITW NO~BHAL - 110
M

El;? é’ —— ?Quantity g Unit g Rate Amount
1l WWCs= 14" dia Housing pipe 112 %, rft 'rk.. 40/~ . 44,800/~
2 LWCi~ 8" dia G, blind pipe 70 fb. - pry Tk, éso/- 175500/
6" dia G.I, pipe 125 ft, oft TR, 230/~ 28.750/-
3 Reducers (14" to 8n) 1 L.S. TK.1500/- 1,500/
‘ (8 to 61 ) 1 L.S. Tk, 200/- 00/-
4o S.S.Strainer; 6" aia W44e330t  Tf6 TR.1000/- 1,44,330/-
5. Bail Flug 6" dia 510" L.S. Tk,1250/~ 1,250/~
6.  upling withKey : 6 Nos. per No. Tk. 350/- 2, 100/=
7« Centralizer | - 18 Nos - each Tk, 150/~ 2,700/~

8, Test boring(with chemical
analysis of water) 470 ft. rft Tk, 30/-  14,100/-

9. Mobilisation & transp;ortatim _ ‘
of drilling equipment 1 LS. = = 28,000/~

10.  Drilling cost ;-

Erom 0 to 100 ft, 1001%, per rft Tk, 135/- 13,500/
100 to 200 ft, 100 £6.  per rft Tk. 120/- 12,000/
200 to 250 ft, 50 fte per rft Tk, 90/~ 4y 500/~

250 to above 205 per rft Tk, 75/- 15,375/=

A.1 Cont...P/Z
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~2e
a1, 3 ' u |
No. 8 Description Quantity 8 Unit Rate fmomt (Tk)
11s  Installation of Tubewell
fixture g '
(2) Bail plug (6") | 1 LS. Tke 200/-  200/-
A '
(b) strainer (1) 14433 - rft Tk. 35/=  5,05¢'55
(o) vlind pipe(6norgn) 195 ft. rft Tk. 20/= 3,900/~
(d) Counection with reducer
(between housing and '
(e) 14" dia housing pipe 112 rft Tke 50/~ 5,600/«
(£) Placing of Centralizer |
approx. at 15ft interval 18 Nos each Tk, 25/« 450/~
12, Gravel packing 1365 oft . Tke 20/- /,9%0/-
13, VWell development 1 L.S. i'k.1oooo/- 10,000/
14« Pump houge construction 1 L.S. Tk« 48000/~ 48,000/=
15. Comissioning 1 L.S. Tke 12000/= 12,000/=
16, Turbin e pump( 100£t . head) 1 each Tk. 100000/-100,000/-
17. Ingine 1 - each Tk. 110000/=1, 10,000/-
18,  Gear head ' 1  each  Tk.20000/- 20,000/-
19. 10 £t Diacharge pipe 8"=dia 1 - each Tke 4000/-  4,000/0
Total Costi~ - | Tke 6,91,256/55
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QST OF THE RECOMMENDED DTW AGINST DTW NO.BHAL~-110

N%’g Deseription § Quantity § Unit g Rate ] Amount (Tk)
lb .
e UWC :- 14" dia Housing pipe 100 £  rgt Tk 400/~ 40,000/~

2. LWCt~ 8" gia (41, blind ' '
pim - 180 ¢t rft Tk.250/- 45’000,’-

3« Reducers(14" to gn) 31 1 L.S. 1'}:,1560/- 1,500/..
(8" to 67 ) 1t 1! LeS.  Tk.300/- 300/~
e VS.S.Sbrainar 1. 8" dia 601t rft TKe 1200/~ 72,000/~
5. Bail Plug ; 6" dia 5'-on L., Tke1250/- 1,250/-
6. Couplings with Key - 2 Nos Per No, Tk.350/- 700/
7. Centralizer 12 Nog each Tke 150/~ 1,800/

8. Test boring (with chemicul ' _
analysis of water) _ 3456 0 rft Tk. 30/=  (g,350/-

9. Mobilisation 2 transportation
of drilling equipment 1 L.S. - 28,000/~

10s  Drilling cost -
Fram 0 to 100 £ 100 £t  per rft Tk, 135/- 13, 500/~
00%0 200 £5 100 £¢ per rft Tk, 120/ 12,000/
200 to 250 ft 50 % per rft Tk 90/w 4y 506G/

250 to above o5 f% per ot ke 75/ Zi25/-

B.1 cmt..'. P/z
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| -2 - APFENDIX-TX.B
s1, ! | y 8
No 9 Deseription 8 Quanity Unit Rate Amomnt (Tk )
‘ - | o

' .
1. Installation of Tubewell

fixtures-

(8) Bail plug ( 6" ) 1 L.S. Tke 200/- 200/-

(b) stratner (8v) _ 60 1t rft Tke 35/- 2,100/

(¢) Blina pipe (80) 180 rft Tk, 20/- 3,400/~

(4) comection :u:l.'t.h reducer
(butween hdusing and

vlind pipe) 4 LeSe ke 400/- 400/~
(e) 14" &t housing plpe 100 £ rf6  rx, so/- 5,000/~

(f) placing of Centralizer | |
approx. at 15t internal 12 Nos ezch Tke 25/= 3‘3'3/“
12. Gravel packing €00 of'd . Tke 30/~ ' 18,000/-
13« Well development 1 - L.S. Tk, 10000 /- 10,000/.-
14 Pump Louse amekrusticn 1 L.S. Tk.48000/=- 48,000/«
15. Commissianing | 1 L.s. Tke 12000/~ 12,000/~
16, Turbine Pump (80 fh head) 9 each Tk . 80000/~ 80,000/
17. mgine 1 eé.ch Tk » 100000 /= 100,000/~
18, Gear head 1 each Tk 20000/w | 20,000/-
19« 10 £t pischarge pipe 8 dié. 1 eaeh Tk o 4000 /= 45000/=
Total Cost g- : 59415625/=

——— ro— T W T - B s - ——

B.2
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COSI _ OF THE CONSTRUCTED DTy NO. PHUL -160
LOST _OF THE CONSTRUCTED | =16

——

b%.' E Deseriptio n ogQuantity § Unit g Rate § Amount (Tk,)
1o UHCt= 14" qia Housing pipe 100 £, 2% . x,400/- 40,000/~
2+ LWCs- 6" dia @,I, pipe 75 6. rft Tke230/= 17,250/~
3¢ Reducers ( 4" o 6. ‘ 1 LeSe Tk, 120Q/- 15200/«
4o SeSeStrainer; 6" gia 118 ft. ri't Tk.'1000/- 118,000/-
5. Bal Plug: 6" Qia 51-0% © 1.a. Tke 1250/ 1,250/~
6; Couplings with key ° 4 Nos  per No.. Tk. 350/ 19400/~
7+ Centrali zer . " 13 HNos Rd Tk.150/;- 1,950/~

8.  Test boring(With chemical :
analysis of water) 310 ft* rft Tke 30 /= 9, 300/-

9.  Mobilisation g transpordation : :
of drilling equipment 9 L.S, - - 28,000/~

10.  Dridling Costy=

From 0 to 100 £t 100 ft,  per it Tk.135/-  13,500/-

100 to 200 f¢ 100 ft. per rfg Tk.120/-  12,000/-
200 0250 £t 0 f%  perrft Tk, 90/- 4,500/
250 to above 51 ft. per rft Tk, 75/ 3,825/

Ae 1 ont,.,,.p/2
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31"8“ Descr;iption Quantity § Unit Rate Amount .(Tk.)
1. Mstallation of Tubewell
fizturege
(2) Bail plug 1 LS. Tk.zoo/-. 200/
(b) Strainer (60 ) 118ft. rft Tke 35/ 4s 130/=
(o) blind pipe (6n)- 75 ft. rft Tke 20/- 1, 500/«
(d) counection with reducer |
(between housing and
blind pipe) 1 L.S. Tk « 400/ 400/~
(8) 14" aia houging pipe 100 f%. -‘ rit fk. /- 5,000/-
(£) Placing of contralizer ' ' f
approx at 15t internal 13 Nos each Tk. 25/- 325/~ :
_ _ )
12. Gravel packing €90 oft Tk, 30/- 20,700/~ |
| 134 Well ﬁewlonmnt | 1 L.Se Tk« 10000/~ 10,060/.
14.: Pump house congtruction . 1 L.S. Tk/,BOOO/; 48,000/~
15 Commissioning 1 L.S. Tke 12000/~ 12,000/-
16, Turbine pump(80 ft head)_ 1 eacy .A'I‘k.SOOOO/- 80,000/~
17 Mgine | 1 each Tk, 100000/=-100,000/~ '
!18. ' Gear head \' 1 ~ each Tk. 2000 12,000
19s 10 £t Discharge pipes- ' | .
6" dia 1 each Tk,3000/- 3,000/~
Total Cogtie 5, 57,430/~

Ae1
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COST OF THE RECOMMENDED DIW AGMINST _DIW NO PHUL=-160

;SE: Description § Q\l&n'bﬁ.’t;y Unit g Rate Amamt._(Tk.)
1o UWCs= 14" dia Housing pipe | go ft rft Tk.400/-  36,000/-
2, LWCi= 8" dda @,I, Pipe 116!3‘ rft Tk.250/= 29,000/~
3. Reducer 3= (14" to 61) 1 L.S. Tk, 1200/~  1,200/-
(8¢ to 6") 1 LeS: Tk. 300/~ 300/~
ho S.S.Straineri- g" dia 80 ft., rft Tk 1000/~ 86,000/-
5. Bail blugs- '6" dla 5'-0% 1L.8, Tk, 12 50/ ) 250 v
6. OApldhgs with Key ‘ 2 Nos per No. Tk o350/~ 700/=
7. Osntralizr - 12 Nos each Tk, 150/= 1, 800/~

8, Test boring (With chemical
analysis of water 295 rft Tk. 30/~ 8,850/«

9. Mobilisation & transportation . :
of drilling equipment 1 L.S. - 28,000/~

10, Drilling costg-

Fram 0 to 100 f% 100 f§ per rft Tk 135/-  13,500/=
100 to 200 £ 100 £t  per rft Tk, 120/- 12,000/
200 to 250 ft 50 £t per rft  Tke 90/= 4,500/

250 to above 42 £t per rft Tk, 75/- 3,150/~

B°1 CMttcop/z
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ﬁqi_: H .Desq-iptim_ 5 E Quantity§ Unit g Rate § Amount (Tk, )
11« Installation of Tubewell
fixtures-
(8) Bail Plug (o) 1 L.s. Tk+ 200/~ 200/-
(b) strainer (¢0) . gorft, rft Tk, 35/- 2,800/~
€2) blind pipe (&m 116 % rft Tke 20/ 2,340/~

(d4) Comection with reducer .
(hetueen housing and N
blind pipe) 1 L.S.. Tke400/- 400/«

(e) 14" dia housing pipe 90 £% rft Tke 50/ 4y 500/~
(£) Placing of centralizer
approx. at 150% Internal 12 Nos each Tice 25/ 300/
12,  g@ravel packing 520 eft Tke 30/- - 15,600/-
13. We]l dwe]-ofmnt 1 ' L.SO T]ca 10‘.)00/- 10’0(”/- ¥
14.  Pump house canstruction 1 L.Se  Tke48000/- 42,000/«
15 @ommissioning 1 L 3 Tk, 12000/‘ 12,000/~
6. Turbine Pump (70 £t head) 1 each  Tk.,70000/w 70,000/
17, Bgine ' 1 o each Tk.90000/- . 90,0(1)/-
18,  Gear head 1 - each  Tk.20000/=- 20,000/
19« 10 £t Discharge pipe
6" gia 1 each  Tke3000/= ' 3,000/«
Total Costg= : ' _ 499,390/~

o e —————

Bl




APPRNDIY, = s1-A

QT OF THE QONSIRUCTED DP'W  NO NABI- R/27

3L
No.

Descriptbon

ﬂ Quantity § Unit

g Rate g Amount (Tk, )

Te UWCi= 14" dia Houging pipe 98 ft

2,

3.

b

5e

9.

LWC 18" a1a q,7, blind pipe 1801t

6" dala Q,I. pipe 30 £y

Reducer ; (14“ 'l'l.o 8"" ); 1

(8n 4o '6". ). : 1
-S.S-Shra:lner.‘s 8" d1a 60 £t

6" dia 80 £t

Béil Plugs 6" 3Ha s1.on
Couplings with oy 12 Noa
‘Gentralizer 23 Nos
Test boring(With chemigal
Malysis of water 460ft

Mobilisation & transportation
of drilling equipment -1

10s Drilling costs-

From 0 to 100 1'% 100 £t -
100 t0200 1t 100 £t
200 to 250 £t 50 1t

250 to above 207 it

A1

it

irft
rft

L.S.
LeSe

rit
rft

L.S:
per No,

each

rft

L.S.

rf't
rer rf't
Per rft

" per rft

TK o 400,/

Tko 250/-
Tkozm/"
Tk. 1”0/-
meBOO/‘
Tk, 1200/
Tk o 1000 /=

Tkl 1250/"

ﬂCQBSO/"

Tke 150/~

Tko 30/-

Tke135/~

'.Hto 1@/“'

Tk, 90/"' .

T 75/"

39,%0/-

45,000/~

6,900/

1 50 0/ -
300/-

72,000/ -
80,000/=

19 250/~
by 200/~

35450 /=
13, 800/-

13, 500/~
12,000/~
4s 500/-
15; 525/-

TR

Cmt,. .lpf'z.
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A.2

}_\EPENDIL'XI.A
E:ﬁ Descripticn Emm’tity ! unit § Mmte 3 fmomt (Tk.)
11, Installatio of Tubewell
fixture s-
(2) Bail plug (6") 1 L.S. Tk4200/= 200/=-
(b) Strainer (6" ar 8v) 14016 rit Tke35/~ 49900/«
() ®lind pipe(6targt) 210f% rft Tke20/= 4y 200/=
(d) Comection with reducer
(between houaing and .
blind pipe) 1 LeSe Tk 400/~ 400/~
() 14" ain housing pipe 98 £ rft Tke 50/~  4,900/-
(f) Placing of Centralizer \
approx.at 15£t internal 23 each Tke 25/=- 575/=
12, Geavel packing 1250 oft, Tke 30/-  37,500/-
130 Well devélopment 1 LcSo Tk.10000/— 10,0“)/"
14+ Pump house construction 1 LeSo Tk 48000/-‘ 48,000/ ¥
15+ Comissioning 1 LeSe Tk4 12000/~ 12,000/=
16, Turbine pimp (80ft head) 1 each Tk, 80000/~ £0,000/~
17. Mgine 1 each Tk 110000/~110,000/-
18, Gear head 1 "each Tk.20000/- 20,000/=
19. 10 £t Discharge pipe 8r-dia 1 each Tko4000/= 4,000/~
Total Cost g- 6,771,800/~
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APPENDIX - XI-B
. COST OF THE RECOMMENDED DIW AGAINST m'ﬁ NO, Nm-ﬂ 27
ﬂ?ﬁ Descriptim § Quantity ﬁ Unit ﬁ Rate i Amount (Tk.)
10’ U#G - 14" dia Housing pipse 98 ft rft Tk.400/f 39,%00/=
2, LWC s-leu ais @,I., blind pipe 179 ft  rf: Tka 250/~ | by 150/ =
3+ Reducer: (14" to 8") _ | 1 L.S. Tk+ 1500/ 15 500/
(8" to & ) 1 L.S. Tk, 300/~ a 300/~
o s.s;stra:iner: én dia. - 80 ft  rft ' Tk,o 1000/«  80,000/=
5. Bail plug 6" dia 5t-0"  L,s. Tk.1250/- . 1,250/~
6. Couplings with dey 2Nos  per No. Tk,350/- 700/=
T centralizer‘ " 16 Nos each Tk, :1‘50/- é,AOO/;
é. Test boring(With chemical -
enalysis of water) 370£% rft Tk. 30/-  11,100/=
9+ Mobilisation & transportatiom .
of drilling equipment 1 LeSe - 28,000/~
10, Drilling cclast:- |
‘Fram o to 100 ft | 100 £t por rft Tk 135/ 13, 500/~
100 to 200 ft . 100 ft pér rft  Tk.120/= l12,ooo/-
200 to 250 ft 50 ft . per rft Tk, 90/- by 500/ =
250 to above 116 pt;.r rft Tk, 75/- 8,700/-

B«
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APPEVDIX ~XI-B
I?T'E E -Daacriptin Quantity Unit g Rate {Ammmt (Tk.)
] i
11+ Installation of Tubewell
fixtureg~
(2) Bail plug (6m) 1 L.S. TK « 200/~ 200/
(b) strainer (6nm) 80 £t rft The 35/~ 2,800/=
(s) Bling pipe (8") 1791% rft Tke 20/« 3560/
(d) counection with reducer
(between housging and , '
blind pipe) 1 L.3. Tk 400/~ 400 /=
(e) 14" dla housing pipe 98 fit rft  Tke 50/~ 4,900/-.
(£) Placing of centralizer
approx. at 15f¢ internal 16 each Tke B5/= 400 /=
12, Grevel packing , 612 oft Tk, 30/- 18,360/~
13, Well. developrent 1 " LaSe Tke 10000/=  10,000/=
14s Pusp bouse construction 1 LS Tk48000/~ 48,000/
15. Commissioming " 1 L.S. The 12000/« 12,000/=
16, Turbine pump (80 £t head) 1 each Tk, 80000/~ €0,000/=
- 17« Mgine : 1 . aach Tk o« 100000/~100,000/~
18, Gesr head 1 - each Tlc.‘ziooo/- 20,000/=
19« 10 £t Discharge pipes 8Media 1 each Tke4000/= 4,000/«
Total Costia : 59525 540/

B.2




QOST _OF THE CONSTRUCTED DIW  NO,DAUD-60 -

1\?3;. § Descriptim Quantity i Unit . Rate § Amount ( Tk, )
te UWC 3= 14" dia Housing pipe 90 f't rft Tko400/= 36,000/-
2, LWC 3~ 8" dia G,I, blind pips 100 £t rft TRe250/~ 25,000/~
3.  Reducer g (14" to 8®) L.S. Tk. 1500/- 1,500/~
(8" to 6 ) L oS Tke 300/~ 00/~
4e  S.S.Strainer 3 8n dzbal 100 ft rft Tke 1200/-120,000/=
5. Bail Plug 3 6" dia 510" L.S. Tke 1250/~  1,250/=
6. Casplings with key 4 Nos  per No. Tho350/~  1,400/-
7« Centralizer ‘ 13 Nos  each Tk« 150/= 1,950/~
8. Test boring(with chemical |
analysis of water ) 300 ft rft Tk, 30/- 9,000/~
9. Mobilisation & transportution
of drilling equipment 1 L.S. - 8,000/~
10. Drilling cost -
From 0 to 100 £t 100 f¢  per rft  Tk.135/- 13,500/~
100 to 200 £t 1'06 ft  por rft Thke120/=  12,000/-
200 to 250 £t 50 ft .per rft ke 90/= 4y D0/~
250 to above 49 £ per rft Tke 75/-  3,675/-

A. 1
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1%§ Description - bQuantity g Unit Rate Mmoumt( Tk, )
11, Imstallation of Tubew;ell
fixture j= ‘
(3) Bail Flug (61) 1 L.S. Tk o 200/= 200/-
(b) Strainer (81) 100 £&  rf% Tke35/= 3,500/~
(¢) Blind pipe (8n) 100 fl; rf The 0/ é,ooo/-

(d) Cownection with reducer
(between housing and

blind PiPG) 1 L.3. Tkozi‘oo/" '400/"
(®) 14" dia housing pipe 0 ft rit Tk 50/= 42 500/~

¢f) Placing of Centralimr

approx. ‘at 15ft internel 13 ) each- Tk 425/ 325/-‘
12, Gravel packing - T4O eft Tk, 30/= 22,200/~
13s Well development 1 L.S. Tk.1§000/- 10,000/~
14« Pump ho;}se conatruction 1 : B LeSe | Tk.48000/~ 48,000/-
15, Comdssioning 1 L.S. Tk.1a}00/-l12,000/-
16, Turbine pump (80 ft hea.d)l 1 each - Tk.80000/- 80,000/
17, mg'-me‘ . 1 each  Tke110000/-110,000/-
18. Gear head g each Tk. 20000/~ 20,000/

19. 10 £t Discharge pipes
8" dia 1 each Tk o4,000/ 4,000/

Total Cost g=- ‘ 5,75,2“)/-

A2
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COST OF THE RECOMMENDED DI'W AGATINST THE DTW NO.DAUD ~60

L EE Description B Quantity § Unit g Rate gﬁmount (Tk.)
1 UWCs= 14" dia Housing pipe 90 ft rft Tk400/= 36,000/~
2. LWC ;-8" dia GI, blind pipe 138 £t rft Tke250/= 34y 500/-
3. Reducers (14" to 8&m) 1 L.s. Tk, 1500/-  1,500/-
(9" 6") 1 LS. 3004 B 00/
4o S.S.Strainers gt dia 60 £t et Tk, 1200/=  72,000/-
5. Ball Plug 3 6" dia’ 51.0M L.S. Tke1250/= = 1,250/~
6. Oouplings with dkey 2Hos  per No. Tke350/= 700/~
7. (entralizer 12Nos  each Tko150/-  1,800/-
8. Test horing(with chemical
. analysis of water) 300 rf't Tk,30/ 9,000/~
9. Mobilisotion & transportation _
of drilling equipment 1 L.S. - 28,000/~
10 rilling costi-
Fran 0 to 100 £t 100ft  per rft Tke135/-  13,500/-
100 to 200 ¢ 100 £t per rft Tke120/~  12,000/=
200 to 250 % 50 ft per rft Tke 90/«  4,500/=
250 to above 4 £t per rft Tke 75/-  3,525/=

B.1 l cmto-hop/a
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I?i"’o Description ‘ g Quant ity Unit § Rate i Amomnt (Tk,)
3 S N
11. Installation of Tubewell
fixtureg-
(8) Bail piug (6m) 1 L.S. Tk 200/ 200/
(b) strainer 8" 0 £t rft Tke 35/ 2,100/~
(¢) Blind pipe (8m) 138 - rft Tke 20/~ 2,760/~
(2) Ccounection with reducer
(between housing and :
blind pip) 1 L.So Tkomo/" 400/-
(o) 14" da housing pipe N £t rft - Tke 50/- 4 500/~
(£) Placing of Centrald zer . -
approx.at 15f% internal 142 each Tke 25/- 300/~
12, Gravel packing ; 500 oft - Tke 30/= 15,000/
13+ Well development 1 L.S. Tk. 10000/~ 10,000/~
14 Pump house smstrictim 1 L.S. Tke 48000/~ 48,000/
15. Commissioning 1 L.S. Tite 12000/~ 12,000/
16.Turbine pamp (70 £t head) 4 each Tk.70000/= 70,000/~
7. Bging - 1 each Tks 400000/~ 100, 000 /=
18, Gear heag 1 each Tk, 20000/ 20,000/~
19 10 £t Dlscharge pipe 8v-dja rach Tke4000/~ . 4,000/
Total Costg- o ' 507,835/

- ——
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APPENDIX - XII - ¢

ANALYSIS OF WELL-LOSSES OF SXISITING AND

RECOMMENDED — DTWS

Sl. g DIW d Entry ! Upflow 5 Total wellq E:ntruncea
Ne. i NO. Less, ft} Loss,ft Loss, ft Velocity Remarks
) : g (£t/sec)
1‘ NAN - 118 3.29 22634 25063 0.043
Rece, DIW 3.64 10.99 14463 0.048
Reco. DTW 4o 63 6.83 - 11,46 0.048
Rece, DTW 3068 3047 715 0.048
o NABT - R/27 2023 26,81 29.04 0.024
Reco, DI'W 3.68 20,38 2406 0,048
5 DAID-6& . 2.8 16,82 19.64 0.029  Rece.
based on

Rece, DTW 4e 63 164 14 00,77 0.048 cost
. analysis
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