Sub- Intakes and other types of welis for CoL}ectmg Water

‘1. Intalkes for collecting suxface water:-

I &
A water wcu‘ks intake is a device or stmcture pla{:ed in a Surface water Sourie
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mﬁ\cirawal of water from the source. They are used {o cizaw W'\ler from Iai\os raqervmrf, é)r

rivers in which there is either a wide fluctuation in water Ievei b when :t is ptopa:.edl toydrawy
: : ! o (I

water at the most desirable depth.

Thus the basic function of an mtake structure’ is w1thdramng water safcly from kﬁme éuri’ace :

| 3
source over a p:edetermmed range of pooi ievels and then to discharge thls water mto the
5 tl Y iy

thhdrawal conduit ( normally called intake condugt)

11 Types of Intakes . .
Various fypes of intakes that are commonly being 1 used %re descnbed below.

(2) Simple Submerged Intakes,

(b) Intake Towers; ‘ - S 4

E

() Mediums Size River iﬁiz\kes; and . .I S

(d) Moveable and floating intakes.

(2) Simple submerged Intakes-A sunple submerged mtake coasxshs of a sunple dpncretc Block
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*supporting the starting end of the thhdrawal pipe’ as shown in I-ig 1 below
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The wzthdrawaI pipe is gcncrally taken up to the suymp wéli at shore, figm where, the[walqr is .
lifted by pumps. The intake opening is benerally covcred by screen so ais to prc\rent Lhe entr}, of
debris ekc into the withdrawal conduit Submerged mtakes aré 'cheap and therefo:e w,xdely u:ge& -

for small water supply pro]ccts drawing water from streams br lakes havmg rel‘;weiy httle ,
§ o h A 4
change mwaher surface elevation thmugh(mttheyear '» 5 I‘r ‘ eé,,“ * 5 E.-".' i 'I

4
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(b} Intake Towers-Intake towers are generally used on, large pro;ents:and on nvem or rd.uvmxs
e o
where there’are large fluctuations of ‘water level, Gate contro[lecl qpemnps at uanoui. 1&5;15’

called ports, are generally provided in these concrel:e tuwc!rs, w‘}uch maif help in regxﬂa‘hng

Sy H .
i gy : it o

flow through the towers. There are two types’ of mtake lowers . i .z, § ; i i
: S I
(i Wetmtake lowers, and 2 - a,. :,- B . i! o i ‘[ :
- i i‘i‘ 4 , . L w ! ’i i o " .
(i) Drymtaketowers - l=1i. ¢ a g B ed ot
i F

i) . Wet Intake towers-A typlcal section of wet mtake tower is shovmm Fig«i below
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- In a wet intake tower, water enters d:rectly into the towér through the e'ury pnrts and l:hén it
enters into the conduit pipe through separate gate cant:olled opemngs ;

{if} Dry Intake Tower-Ina dry intake tower, the ‘water is dn‘ect]y Ax‘a,wn into the WithrﬁWa
conduit through the gate entry ports as shewn belo’w m F:gPS
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Dry intake tower s'tandjzia' in the'rivér or resefvair. |
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A dry intake tower will, therefore, have no water msnde the tOWEI if 1ts* gates aré clased

whereas the wet intake tower will be fyll of water eveﬂ 1§ its gates arg thsséd When the® entry

Lf“ lr

ports are closed, a dry mtake tower will be sub]ect?d to add:honal bpqyahﬁ fqrces aﬂd hence,

must be of heavier construchon than the wet mtake toWe:s
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withdrawing water from almost all rivers and are a vig med.m bétween the sgzbmcrgcd m;akotf

{usually adopted for small stredams) and ‘intake towers. (us{zal.ly adopted for »re.servb;rs) Rwér

-intake structure can be broadly classmed mto Ioliow ine two ’cvpes.
i) Twinwell type
(i) Single well type e ey

™

i

i

(¢ ) Medium Sized River Intake Structures-Medium snze mta;ke struqtures are. cbnstr;uctg:d {0:

I
i

i} Twin well type- This is the most commoniy used. type ofF rwer intake wl}mh is gf.n%rallgy ‘

~constructed on almost all types of rivers. Ty pu:al detaﬁs of such zu‘\ mtq\kb stmblure ax;c- ,
shown in Fig-4. More detailed plan a_nd secimns of'such an mtz’;\ke hre ,showqi)'n ‘Flg 5|

below.
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(a)  Anintake well; : &
() ° Aninlet pipe; ‘ B V0 SV :
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i
'I'he intake well or collector well is a cucula.r or more prefe}:ably an obloz?g waIl (rectangularL ‘

K
well with circular end) Iocated in the river bed somewhat ﬁway from the nver bank 96 that it *

always remains surrounded with water even, dudng low flow stage Thia mtake weli is

connected to the jack well (sump Wel.l) ‘which is conbtn,ibted on the nver bank, by anl m!ei Plpé

Waler entering the jack well from the intake pipe 1s h{ted by pnmps and'i 13 fed mta the rising

l" ' 4“ ' .

mamthmughﬁxedehverympeofthepump e % sl
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the river. From the up stream 5tde of such a weir, a channel 'may someba‘iqs E\e ﬂik@:off H}m :
water entering this off take channel may then be col!dc%ed ’and leted, for, su;(hply Thé iﬁtake s

structure for coilect;ng water in such a case shall then be Iccated i ﬂus ojf‘.take channel .In{such

situation the mtake structure may be construcled across the off take chdxinel ,in t}?e or&w of a

F
i
|
i

sxngle jack well (sump well) prowded w:th direct eniry fmrts as showﬁ in Bag-*é bolow B ¢
i
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{u) Single well typ@ In alluvial rivers, water is usua]ly pounded up by consﬁ-uchng d Weir across;'
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This arrangement will ehmmate the construction of a separate u’ﬁake well axf\hde ihe mIet ?xpglz, as’’
- required in tivin weil type. Openmgs or ports fltted with ba:r écreens are provsgecf in jthe 1a<fk
. well itself, The sed;ment entering this intake will usually be less since ciearér water wdi enter
' the off-take chanz\el This is a.type of miake whxch is generally uséd in faliway

1

5

‘ L = .'a, E I &,

{d) Moveable and Floatmg Intakes- !n this type, mtake irrangements are f1xed on a mquable
. and floating platform when it is not possxble to constmct’hny structuxq on the £ river, beg!

1.2 Factors Governing Location of Intake Py ARt s !! i 5 2 1 K :

Following factors should be con51dered for iocaung the mtakq i R '

{i} The intake must be located in the purer, zorte of the source s0 ﬂlat»,’the Ib}:‘st pésaible

quahty of water is mthdrawn from the sou.rce ﬁte.reby reducmg the load c%n the

= F o )
treatment plant. . -;:_ H e ,, 'i‘ ‘}?‘IJ_ o

]
i
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(i) Absence o’ current that will threaten the safety of the intake.. w! L 13*:‘('__3 r"f : | {i dy
4 gty g e i T

- (i} As far as possible, the site should be near the treatmént plant 50 that lhe coét zof

conveying water to the suppiyh;zelsless L : a; e f N

i

ol
(iv) The intake must never be located at the down.strcam of m the v’iamty bf Ll’!ﬁ pbmt]of P
disposal of waste water. When it becomes necessary tb Iocate the mtake m the ciqst s

proximity, of the disposal of dram etc, 1t is adeabl@ to ccmstmcf aw eu’ u s!b-farfmf of o
Y F | } T P

% i ° ) i i
{ o i
t d L e

the disposal point and install the mtake up stredm of thq balmge |

{v) The site should be such as to permit greater W'lthdrawal of water, & reqmred at fai
' o

 future date. Thus there should be sufficienit scope for Puture addmpns 'a.nd expansmns
(vi) The intake must be located at a place from where it.can draw water éven dukmg the

driest penod of the year. Thus the m&ake mu*;t he locatxad in deep whtefs su£f1¢sentiy
S -
away from the shore line. , ,,.'- 0 B o 4 ey 'ig. e g =»T-.i; N

(vii) The intake site should remain easdy acccssxble dﬁrmg ﬁoods and ,shoz.sld not get
|
flooded. Moreover, the ﬂood water should ot be concentrate& i E,he \icn;-uiy t)f tf{c by

intake. : . B e ® 7 g i ,g' o j‘.. H

(vm) Possibilities of damage by movmg Objed's and other hazards shduhi hot be. ﬂ}?}.‘t g

1.3 Design Considerations i P 2EF Rag "i'! b i !l::i f
a t R TR ¥ !'

{i) The intake structures design Sboulc{ provide for Witﬁd{:fl\;’al of .%éten from 'fri'oléé 'théri :

one level to cope up with seasonal vanahons of depﬁ\ of watt.r Underslumﬁ shougcl b-e

provided for release of less desirable walcr heidmstomge PN ;i 4 4 ;!t

(ii) In the design of mtake, a generous factor of safety must be allowed as foz’ces to be '
- resisted by intakes are known only appmxm’matel} Undermnung of Ioundatsom due to,

waler currents or overturning pressure, due to deposnts of sﬂt agamst one si:de of an. -

intake structure, are to be avoided. AR A B '_" '!‘,: {‘!‘ :

(i) The entrance of large objects into the mtaLe pxpe is. ;;rev;:nied E:r;{ cc»arse‘s;crlé«.nror’ py :
obstruction offered by small opemngs in the cnb work placed around Lhc m],ake pxpc

(zv) Fine screens for the exciusxon of small fish and ol:her srﬁaﬂ ob;k:cts j‘f}xog}ki ﬁae p au:eciI at
an accessible point,- o T ,,‘?‘-.fa i el L

(v) The area of openings in the intake crib sheuid be sufﬁcw;st to prevéut 511; entmr!fcé ‘
velocity greater than about 0:15 to 020 m/sec to avdxd carrymg selt?b]e antter rnf;o thc -

intake pipe. : SUCPIE AL P JV .%1.?!. = —"-"E“ .
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(vi) Withdrawal conduits/penstock entrance pxpes shquld be demgne" and, controlled io

prevent air from entering the suction pipe by keepmg a ‘Eiepth mf watcr p%/ﬁi}‘ ihe porl o}I ;

JI’

at Jeast three times the diameter of the portopemngL o o ’ e _. o

s W M

(vn) The section of the intake well below the level of the mtake{' plpe hqips - pmvyd(‘ *,Raco
il

for accumulation of silt and sedl.ment This depth may be, kept about 1 m tlo Sy

‘ ' N
(viii) The conduit for conveying water from the mtake should be led to a Jacl.. i 5ump w'eli in ‘

or near the pumping station. l-or conduits 1a1c1 under water, standardICI/ RE C Faﬂq npay -

be used. , I - oo ey !‘1 | o

]

(ix) The flow vcloc:ty through the mthdrawal condult Is generaliy Lépt as about 12t 1 524

m/sec, and this helps in defermnung !fm: area aIld dzameler Of the w}vﬂhdrawal ccmdwt
The dia of inlet pipe however shiould not be léss than 450 mun, B I

(’(} The horizental crossectlonai area of the buthon/ sump weli shoulq ‘be generally ﬁ\e ‘

. o
times the vertical crossectional arca of thie intake condmt -1_‘-‘5 l (g T

 (xi) The intake conduit should be Iald on a cohtmuously nsmg ‘or fallmg grdde {o avmd“,
accumulation of air or gas pockets of whmh otherfvme rcstnct the éappaw pf ﬁhf:

conduit. These pipes are to be laid wzth a gen{ie a}ope of 1in 20{) qr so ‘cp-ward‘; L}’lé ;acL '

well. : i ol . ‘.' * -hr- | ih

(xii) The diameter of the sump weil may be kept about ,5 Umes oI the &za -of :r}ict p1p{j'i

level in the well to*scconunodalepumps 7' i _-’ 4 vy 1 ; H'g 5

(xiii) To prevent vortex formation in the sump well, the mtake plpes shou d apfnioach the

side walls of the sump readily at right angles '._" . ) e Bl ’ .

)

and
the bottom of the sump well shold be kept at about 2 to 4 n} below the lou.cst ’.?fater N

(xiv) The sump well should be founded ona. hard strata wﬁh a beanng Capaﬂi}’ 0£ I‘-Ot 1055-

than 450 KN/M? . _ S T L o

- Infiltration Galleries and wells.:- i L I .

© 21 Infiltration gallery- These are constructed in water bearing strata The gaﬁery abtams s

water from water bearing strata by various porous dram p:pes A col!ectmg wéh at the;

downstream end of the gallery serves as the sump from where tl'qe mﬁltrate{i bug)pﬂy is pdmpegi
cut. The gallery laid perpmd;cular to the flow o{ sub-surface natgr y:eids fzﬁammﬁm qqanhty

generally constructed of masonry with opcn joints. The mhltzahon Wt‘ﬂb m{tum\ar‘eicon:}ecte d
i ; {

by porous pipes to a collecting sump (Jack well). There can be large yxeld of water [rom the?e B}

[106]

Quality of water is normally reasonably good and only d1smfectxon ma)f bc reqmred T
2.2, Infiltration well:- Infiltration wells'are usually sunk i in scnes in the bzmks rpf n\{cr 'i‘he are: |



i
wells. Quality of water varies mth quality of water in’ river, dcpth and d:,stanc_c of wc ll r mm ,

river bank.. - ' ",'.,="3,_"*'. 7 S %

2.3. Radial CoIIc.ctm' Wells:- Radial collectc}r weH conmstq of a cyhndncal wel[ of ‘teinforcpd; 7 1

-;..’rl‘;

i
concrete construchon, 4-5 metre in diameter going inlo the waler Bearmg méd;}xm ;0 as gtéfl! a

depth of the substrata as possible. In the coliector wells the rad,tal p1p’es whlch are s]otted 't.tcel

pipes normally 200rmn to 300mm diameter are d.rwen honzontaﬂy at about 7 metcfs 'bclow t'Hr- | e

water table in the well. The lengthi of the steel pxpes w;.h be. delermlned by &téircqu;remml qr' -
water and yield of the aquifer i.e. the water bearing medmm in the su.bsml 'lhc c!mm p1pe§ arc oy

made of short lengths of pipes 24 meters each whxch afc welded to each other The plposfare i

“driven huru.on%ally by means of suitable pin Jackﬂ pIaced in the well, -‘ ’

! H :
Desanding operatzon is rcqmred to be.done after drwmg of the radial pzpcs Desahdmg is dom
by inserting another tube into the drain tubes and blast ‘of compressed air to sopard;o thet fine

particles of alluvium, The radial collector weIls have }ugher c{f:qency of drawmg lhcu ground .

water compared to ordmary wells. This type of wal!s are able t() obt;un .'mgh ymlds of water -
depending on the strata and depth of submergencc Thxs is narmaﬂy pmmded iy aHuvqu beris o

of ma]or rivers. Such type of wells may also be provided in non allawal beds 6f-{,r1trer.srm [r.a‘;e !

[ i
required thickness and extent of aqulfer is ascertamed a.fter com:luttmg bore h;@lt te-;t, flécmcal' "

résistivity survey etc. : I IR ff; ;i-:-f' W e
It is mentioned that for getting prehmmary idea regardmg vari%;)tion of t?uc:kxpc'!‘s and ?Jter:t af -
aquifer, electrical resmtmty survey is-to.be conducted However to con.@:m the emat ﬂ?;cknos-;

e , W
of the aquifer, test drilling is also rcqmred tobe done v : | it "y

Though the initial cost of the radial collector we!l ;s very much on the' h;ghr.r side !as cnmpared-’

to the conventional mtdke well because of. provzsmn oF honzonta[ iatefal stramers m rz—mha}E

' N
collector wells but mamtenance cost-of this' system is neghgtbk Moreover hfe of such well is

also much more than the life of conventional intake. {avell o ',_ e [ ;
E 16 T ;
: . This has got the approvai of PCE .‘ PRI o Gh
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