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INTRODUCTION 

This Job Aid is aimed at supervisory personnel who 

have had main laying experience. It is assumed that the 

supervisor has been handed a set of plans and sepcifications; 

the utilities have been contacted and the necessary easements 

have been secured. 

The Job Aid only discusses laying of the main. 

.Detailed discussions of excavating and backfilling techniques; 

installation techniques for fittings (valves, fire hydrants, 

air relief caps, branches, tees, thrust blocks); pipe cutting 

and jointing procedures are not included in -t-his Job Aid. 

It is intended for use as a memory aid, listing the 

critical points not to be forgotten in the laying of the 

main. 
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Checking Drawings 
and specification. > 

Lining out pipe 
track. > 

Unloading material 
on site. > 

si 

Excavating pipe 
track. > 

"esting the main. C> Putting main in 
service. > 

IB 
Removing material 
and equipment. 

Water Main Laying Flow-Chart 
^ Includes mains* disinfection which is covered in Annex 14. 
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OPERATION El CHECKING DRAWINGS AND SPECIFICATIONS 

STEP (HOW HE DOES IT) 

Check *cale and 
legend o{> the 
drawing. 

2. I n spec t pno^ile. 

3. Ofidzh. mato.lia.lA 
nequiKed Ion the 
job. 

KEY POINT ( I N PERFORMING THE 
STEP) 

/. Scale. i* generally located 
•at Aight hand. Examine 
drawing legend ion *ymbol* 
on detail block o£ fitting* , 
OK on actual drawing ^oti 
bnanche*, bend*, valve*, etc 

2. Check elevation*. 

3.1 Pipe* - Me.a6u.tie and calculat 
the length o& each type and 
*iie OjJ pipe Acquitted. 

3.2 Fitting* [valve*, {ih.e 
hydrant*, cap*, etc.) -
determine the type, *ize and 
nur,\ben. o£ each type o& 
filling Kequiied &oti the job 

3.3 Blanche*, bend* and thnu*t 
block* - deienmine the ty'pe, 
*ize and numben. ofa each 
tiequiKed faoti the job. 
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OPERATION I 2 | LINING OUT PIPE TRACK 

STEP ( HOW HE DOES IT) 

1. Rzvlzw drawing at 
thz job &ltz. 

2. Vofi plpzllnz6 along 
thz fioadway, the. 
pipe, tuack will be 
In the. gattzn. and 
load fiz&znvz. 

3. VOK pi.pzli.ne through 
filzldi and agricul
tural aizai, &takz the 
Izfat on Kight 6i.de. 
0(5 the. track which zvzn. 
16 morz conve.nie.nt. 

KEY POINTS ( I N PERFORMING THE 
STEP) 

1. Check location, zlzvatloni, 
dlnzctlon6. 

2. The. zdgz o£ thz fioad will 
mark thz track. Uzaiurz 
18" finom zdgz o£ road on 
thz road rz&zrvz, thzn 
mza&utiz out width o& track 

3.1 Mzaiurz and drlvz plni> 
aco.on.dlng to location o& 
propo&zd track. 

1.2 Try to maintain a& 6tralgh.\ 
a line at po66lblz. 

3.3 Tlz a 6trong llnz bztwzzn 
thz itakz6. 

http://pi.pzli.ne
http://6i.de
http://conve.nie.nt
http://aco.on.dlng


OPERATION m 
STEP (HOW HE DOES IT) 

4. Contact utlZltlet, 
tioad au.tkoh.lty and 
e.a&ement ovone.K&. 

<ING DRAWINGS AND SPECIFICATIONS Uont't 

KEY POINT (IN PERFORMING THE 
STEPS) 

3.4 

3.5 

4.1 

4.2 

-.' 

VX.ll out 6tock &kee.t lotim 
and lend to 6ton.z6. See 
Annex 1 ^on. iampZe. Atock 
Akzet. • 

Detail tftanApontatlon fatiom 
&ton<Lt> to the, job &lte. 

Wtilte. Zette.h.A to the. utlll-
tltA Atatlng the fioate, 
depth, Ze.ng.tk and Aide ol 
Aoad t$04. pipe, t-tack. See 
Annex 2 {^on typical Zcttzn.. 

Secure pe.iml464.on ^fiom 
ZandouineAA to Zay main on 
the.lh. ph.ope.nty. See Annex 
3 \OK typlcaZ Zetten.. 

" • » 

- . • • • • . . . ' • - ' • 

http://au.tkoh.lty
http://VX.ll
http://Ze.ng.tk
http://pe.iml464.on
http://ph.ope.nty
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OPERATION [ 3 ] UNLOADING MATERIAL ON SITE {cont'd) 

STEP (HOW HE DOES IT) 

1. Cafie&ully unload 
and neatly stack 
material. 

KEY POINT (IN PERFORMING THE 
STEPS) 

I . J Avoid dropping material 0^ 
o{, tnuck. iVycopplng may 
cause clacks and othen. damage 

1.2 Catitlully stack the. material 
on the. opposite side 0^ 
Koadway fafiom the. tiack. 

2. Inspect pipes 
and fittings. 

2.1 Check &on. soundness, [clacks 
lust, etc. ) 

2.2 Make sune all material Is 
accounted ion and that the 
collect type, size and 
quantity have been delivered. 

*IjJ methanlcal unloading equipment is not available, tlmben ^klds may 
be used to loll the pipes o&& the tiuck. 
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OPERATION 0 EXCAVATING PIPE TRACK (cont'd) 

KEY POINT (IN PERFORMING THE 
STEPS) 

A TRACK ALONG A ROADWAY OR ' 
YOU MUST PLACE ROAD BARRIERS 

AND WARNING SIGNS FOR THE SAFETY AND PROTECTION 
OF THE WORKERS AND THE DRIVERS. SEE ANNEXES 4 - 6 
FOR MORE INFORMATION 

STEP (HOW HE DOES IT) 

NOTE: BEFORE EXCAVATING 
THROUGH THE ROAD, 

The proper method 
ofi excavatlon 
depends on the type, 
ofi soil, the location 
ofi utilities, Ifi you 
are crossing the roa 
roadway, how close 
people, live, .and how 
close othe.n. building* 
are to the. pipe, track. 

* This li> to avoid disrupting 
trafifile and causing Inconvenience 
to the public. 

, 

1.1 Tor a pipe track near other 
utilities, arrange fior 
representatives ofa the 
utilities to be present 
during the excavation to glv 
direction*. In some cases 
the other utilities may have 
to do the actual excavation. 

1.2 Always leave at leai>t one 
lane open fior trafifile when 
laying a main across a 
roadway. 

1.3 When excavating through hard 
nock It may be necessary fior 
cutting on. blasting. 

1.4 Only blast when there li> no 
chance cfi damaging -burrcundli.-
building*; utilities and V 
endangering the safiety ofi J 
people - In these cases, the 
proper procedure would be to 
cut the rock. See Annex 7 
fior more Information on 
blasting. 

1.5 The maximum length ofi track 
excavation Is 2S0 fit* 

1.6 The proven depth ofi the track 
li based en the minimum 
amount ofi cover, size o\ the 
pipe and topography. 

1.1 Ton roadways, the m-c.nx.mum 
cover Is 2 fit. 
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OPERATION 13 EXCAVATING PIPE TRACK (cont'd) 

STEP (HOW HE DOES IT) 

U&z a "T" tzmplzt 
to izz that the. 
plpz tnack 16 the. 
pnopzn width and 
dzpth. 

KEY POINT (IN PERFORMING THE 
STEPS) 

1.% Von agnlcultunal anzai>, the. 
minimum cove.fi 16 3 &t. 

1.9 Von. plpzt> .lanazn than 10" 
thz minimum tnack depth 14 
4 it. 

1.10 Thz width c£ thz tftack 16 
ba&zd on pipe. 6lzz. Von 
plpz& lz6& than 10", thz 
tnack should bz 1 S" wldz. 

1.11 Von plpz 10" and lanazn, thz 
tnack should bz 24" wldz. 

1.1 Thz hzad o£ thz T should bz 
thz width ol plpz tnack 
ba&zd on plpz &lzz. 

1.1 Thz handlz should be mankzd 
at onz fioot Intznval* 4>o 
that you can &zz that tnack 
l& pnopzn dzpth. 

JL 
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OPERATION 
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OPERATION [ T ] 

STEP (HOW HE DOES IT) 

1. Spfizad bzddlng 
matzital along" 
the. bottom o& thz 
tfia.dk. 

PREPARING PIPE BEDDING Uont'd) 

KEY POINT (IN PERFORMING THE 
STEPS) 

1.1 BzAt to u4z maul. 

1.2 T<J znoagh man.1 l& not 
available, you may u&z a 
fiock and maul m<Lxtufiz, 
providing thz fiock t& lza> 
than { Inch. 

2. Compact thz bzddlng. 

3. Lzvzl thz bzddlng 
with bonzlng tied*. 

2. Use a fiam to tamp down thz 
bzddlng. 

3.1 U&z at Iza&t 3 fiod&. 

3.2 Sight acn.oi>l> thz top o<( thz 
fiod-6 to chzck lzvzl. 

warn nam 
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OPERATION m INSTALLING THE PIPE [cont'd) 

STEP (HOW HE DOES IT) KEY POINT (IN PERFORMING THE 
STEPS) 

NOTE: MAKE SURE THAT EVERYBODY IS CLEAR AND OUT OF 
THE WAY, BOTH IN THE TRACK AND OUTSIDE NEAR 
THE PIPE BEFORE THE CRANE LIFTS THE PIPE. 
KEEP ALL OF THE WORKERS OUT OF THE PATH AS 
THE CRANE MOVES THE PIPE INTO THE TRACK. 

7. Ca.fie.6u.lly place, 
the. pipz in the. 
tn.ack. 

2. Install fittings 
as nzquin.zd by 
thz plans. 

7.7 Do not dn.op on. kick the. pipz 
into the. tn.ack. Vou may 
damage, the. pipz and disturb 
thz be.ddi.ng. 

7.2 Hake. sunz thz cn.anz opziaton. 
avoids knocking zxcavatzd 
soil Into thz tA-ack. 

7.3 Avoid gztting din.t in thz znd 
OjJ thz pipzs w-4 you placz 
thzm in thz tn.ack. 

1.4 You may havz to cut thz pipz 
to install fittings on. finish 
laying a Izngth o£ pipz. 
Szz Annex S £on. pipz cutting 
pn.oczdunz. 

7.'5 Szz Annex 9 and 10 £OA pipz 
fairuing. p&oczduAzs. 

2.7 To install a ^iAz hydAant, 
you must faiASt attach a' \ 
AiszA pipz ln.om thz main to 
thz suA^acz. Thz ^iAz hydn.an\ 
is usually attached to thz 
AiszA by a llangz. 

2.2 BZ^OAZ installing a valvz bz 
SUAZ it opzAatzs . Position 
thz valvz so that the stzm is 
diAzctzd upwards. 

/, 

M 
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OPERATION m INSTALLING THE PIPE I cont'd] 

STEP (HOW HE DOES IT) KEY POINT ( I N PERFORMING THE 
STEPS) 

2.3 Open ends of, the pipe. must be 
fitted with a cap. 

1.4 Voun. th.Au.6t blocks at even.y 
change, o£ direction In the. 
tine., bend, blanch and "T". 
Be. sane that flanges, bolts 
on. moveable. pants am not 
covened by the tnust blocks. The 
block* should be o& su^lclent i>lze 
to pnevent movement. 
See Annex 7 2 jjet typical 
thn.ust block placements. 

2.5 Wash outs should be Installed 
at low places In the main. 
A 4" on. 6" flanged branch '.'... 
should be. used with a valve. 

15 
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OPERATION m BACKFILLING PIPE TRACK (cont'd) 

STEP (HOW HE DOES IT) 

/. 

2. 

3. 

Canz&ully backfill 
atiound thz pipe,. 

Backfill AZ6t oi 
thz tiack. 

Thz 6uA^acz 6hould 
be Ae.&ton.zd to lt6 
original condition 
and zlzvatlon. 

KEY POINT (IN PERFORMING THE 
STEPS) 

1.1 Thl6 6tzp 1-6 vzAy Important 
to kzzp the, pipe, ^lorn moving 
duAlng the. n.z6t o^ backfilling 

1.1 Se.le.ct &lnz 6oll fioti thlt 
paKt oh backfilling. 

1.3 Pack the. £lnz 6oll abound the 
pipe, and £OA thz ^Ifi&t &oot 
above the. plpz. 

.1.1 The. nzmalnlng 6oll doz6 not 
need to be 6zlzctzd. 

2.2 Be 6uiz to compact a6 you {III 
to Ke.dv.ce. the. amount o\ 
6zttllng. 

2.3 Any Aemalnlng 6oil should be. 
c'caAtzd away, Izavlng the 6lt\ 
tidy. 

3. 1 Re.ln6tate.mznt oft n.oadway6 
' 6hould be aAAangzd. 

17 
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OPERATION 1 8 1 TESTING THE MAIN 

Exi&tZng main 

^afifiixlz 

Hon-fKLtutin 

'BgBsasssnBanBen 

j M n e v s a n a 

< A,c<t. -te^ea^e 



OPERATION m TESTING THE MAIN { c o n t ' d ) 

STEP (HOW HE DOES IT) 

fla&h the. main 
bt^ofie. you. te.it. 

KEY POINT (IN PERFORMING THE 
STEPS) 

1. Be &UJLZ to voaih the. dirt and 
de.btu.6 to ptizvznt damaging the 
CU.A. nzlle.^ vaZve. dating the 
pfith&afie. te.&t. 

VKe.66a.ne. te.it the. 
main. 

3. Vlilnfizct the. 
main. 

2.1 KfiKange &oti the. pla.mbe.ti to 
pKti&aKe. te.it the. main. 

2.2 The main li conildzfizd to be. 
tight a^te-fi It hotdi ptitnane. 
&OK. 24 hoani wlthoat change.. 

2.3 See Annex 73 £OA. mone. Informa
tion. 

3.1 Arrange faoti the. laboh.aton.ij 
te.chnlclan to dliln^zct the. 
main. 

3.2 See Annex 74 £or mote. 
Information. 

19 
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PUTTING THE MAIN IN SERVICE "1 

STEP (HOW HE DOES IT) 

1. A^tei the. main ha6 
been dl6ln^ected, 
It will be il\xi>Wtd 
and fiz^lllzd. 

1. Make 6ah.e that 
wate.fi 16 potable., 

3. Contact the. di.6tA.lct 
6ape.h.lnte.nde.nt and 
te.ll him the. main 16 
Kzady to be pat Into 
Supply. 

KEY POINT(IN PERFORMING THE 
STEPS) 

I . The. disinfected watzh. shoulfy 
be washed oat and not fi 
allowtd In the. 6ij6tzm. 

2. Tz&t ^on. chlohlnz nz&ldaal 

3.1 Vo not tafin on thz main 
yoah.6e.lk. 

3.2 Te.ll dl6tn.lct Sapznlntendzi\t 
thz main 16 Kzady ion. a6e, 

20 
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OPERATION REMOVING MATERIAL AND-EQUIPMENT 

K.3»%,^>—v . 

l.v*-«V 

STEP" (HOW HE DOES IT) 

J. Remove, all exce*6 
moLte.K4.CLti>. 

2. Remove all equipment 

KEY POINT (IN PERFORMING THE 
STEP) 

1. Make a Hit o{ all unui>ed 
pipe and litt-Lngi,. Zane-
fiully load them on tA.uc.ki 
and fietufin them to i>toh.et>. 

2. Move equipment to neu) iite 
on back to the headquah.tei6 

21 
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ANNEX 1 

^ \ V ^ 
A71:004 

Plb. or other allocations 

0001 

WATERWORKS DEPARTMENT 

5/10 19Z9... 

To Storekeeper 

Please d e l i v e r fo r ^ohJm<m 30n&> at^J/Lckman6 Twiace., St. fiithaeZ 

t h e fol lowing m a t e r i a l M.Z A". .W°.n. .WM AnA A°A**\ 

2 - 3" oi& 4" Sop b*anche.& [etc] 

Si.Qu.a.tu.Kz 

Foreman. 
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ANNEX 
(cont'd) 

STOCK SHEET 

WATERWORKS DEPARTMENT 

WEEK ENDING 

RECEIPTS 

DATE 
B/FWD 

' 

TOTAL 

LEAD 

DATE 

TOTAL 
USED 

BALANCE 

r"""T!"T 

YARN 

• 

" '"•" " 

K.OIL 

"""I 

GELATINE 

USED 

CAPS FUSE REMARKS 

111! J 
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ANNEX 2 

M. 1/231/79 

1979-02-14 

Tho Manager, 
Genaral Crude Oil Co», 
Woodbourne, 
ST. FfirLIP, 

Dear Sin 

Proposed Route for 16" 0 Water Main from 
ifanapto'n limping-' S^T^on to Rleing Sun Rcaorvoir 

This Dsparttaent trill within the next two weeks or so 
be cocsnencing work on the laying of/abovesentloned m&in. /the 

In an attempt to avoid troJPfic congestion along 
Highway 6 (especially during the crop s*«iion)( wo propose 
to routo part of this raain through certain cart roads of 
Wood bourne Plantation. (See attached sketch) 

I would be grateful if you would indicate on the 
sketch any existing mains, cables ©r any proposals which 
you have for the area* 

:. await en early reply end look forward to your 
co-operationo 

Tours faithfully. 

Chief Engineer, 
Waterworks Department* 

SL: gh 
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.ANNEX 3 

WATERWORKS DEPARTMENT, 
Pine, 

St. Michael. 

1979-04-12. 

Dear Sir/Madam: 

Proposed Route for 16" 0 Water Main from 
Hampton Pumping Station to Rioin.fi; Sun Reservoir 

This Department will within the next few weeks, be com
mencing work on the laying of the abovementioned water main. 

We have chosen a route for this main and part of it falls 
on lands believed to be owned by you. 

We are requesting your permission to lay part of this 
main along your property, at a distance of approximately 6ft. 
(1.8m) from the edge of the main road. 

Your co-operation would be appreciated and I shall be 
grateful if you would sign your name at the bottom of this 
letter, indicating your approval or disapproval, and return 
it to this Department as soon as possible. 

Yours faithfully, 

H.A. SEALY C ' 
Chief Engineer, 

Waterworks Department. 

I will/will not 
allow the Waterworks Department to lay a water main along 
my property. 

Signature: 

26 
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ANNEX 

PLACEMENT OF SIGNS i BARRIERS - STRAIGHT R0AP 

-"X 

\—d. -iVi'iipm smFi'i' 

v 

v^ .A 'i-i ^ A,. 

f 'J.L.,/—^ 
V,-; 

|f1 
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ANNEX 

Placement of Road Barriers and Warning Signs 

Road bannlent thould be placed at both. endt' ofi the open 
track. 

Warning tlgnt should be potted at each barricade. They 
should alto be placed at leatt 25 fit before each barricade. 

Jfi an open track It hidden by a curve, a warning tlgn thould 
be placed before the curve. 

On heavily travelled roadt, -it may be advltable, to me filag 
men. 

Lighted tied lanternt on. wlckert thculd be uted dating the 
night time.. They ihould be placed on the warning ilgnt. 
They thould remain lighted until daylight. 

A watchman thould be aalgned to the job tlte. each night to 
watch the equipment and m.aterlalt, and make tunc the 
lantcint oh. wlckert are lighted and remain lighted until 
daylight. Other dutlet ofi the watchman Include checking 
wathea out pipe tracki; tettlng up barrlert to thete 
wathed out tracki; noting the time o<$ accident* and the 
vehicles numbers and Immediately reporting Information to 
the "Department. 

29 



ANNEX 

BLASTING 

WARNING I BLASTING SHOULD ONLY BE PERFORMED BY AUTHORIZED 
PERSONNEL. A SUMMARY OF THE MAJOR STEPS IS 
LISTED BELOW. THIS ANNEX IS NOT INTENDED TO 
TRAIN PERSONNEL ON HOW TO USE EXPLOSIVES. 

J. Use a KotcLHij dni.ll to dAlll holes. You need to know the. 
pKopeA. depth, placement and size oi holt*. 

2. . ?A.epaA.e the. dynamite. Sound pA.ellmlnaA.y wax.ni.ng with 
whistle. 

3. lnscA.t pA.epaA.ed dynamite Into holes. 

4. Be^oA.e exploding dynamite, sound warning whittle and stop 
tKallle at least 100 £eet ^Kom the area. 

5. 7jJ you aAe setting o££ mon.e than one charge, count the number. 
oI explosions. 

6. AfitcA. all explosions, whistle "all clear." 

7. Inspect blasted area to see 11 the rock has been satisfac
torily ch.ach.ed or blown away. 

30 
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ANNEX 

PIPE CUTTING 
© 
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ANNEX (8 ) 

Pipe Cutting 

1. ttza.bu.nt pipe, and u6e chalk on. cnayon to man.k the de&ln.ed 
length. 

2. Clamp pipe and attach pipe, cu.tte.ti. 
fasten the cutten. by latching end link oven, the end o& the 
latch. Tighten the volng nut at the top o{> the latch. 

3. Rock cutten. to and ^no making &un.e that each knlfic meets on. 
passes oven, groove o£ othen. knlfie. Continue to tighten the 
u)lng nut a* the cutten. become* slack. 
Continue until pipe Is completely cut'' 

4. Slacken volng nut, unlatch and llfit o&£ cutten.. 

5. Use a llle to tapen. the ends o& the cut. 
Tap en. 0&& to an angle o{> 60 . 
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ANNEX 

TYTON JOINING PROCEDURES 

Inspect both end* o < pipe, [socket and 6plgot) to make 
iufie. thefie afie no obbtfiuct-Loni,, debfili, dent& on. AplitA 
Be 6ufie thefie li> nothing which will damage, the. fiubbe.fi 
gasket. Clean end* l£ nece64afiy. 

Bend fLiibbe.fi 
ga&ket Into 
"U" 6ha.pt. 

InAPjtf. tip o<( 
gasket Into 
gfioove. In ' 
socket. 

PfieJ>6 It In &ecufiely, 
making iufie thefie 
afie no buckles. 

Lubfilcate the. 
gasket a^ten 
•it 16 In the. 
gfioove. . 
tubfumte the. . 
gasket. a^tcA It 
li> In- tlic gfioove. 
AUo lubnicate 
about 7" 0 fj the 
Spigot end o& the 
pipe. 

Entefi spigot ... 
end into socket 
oi pipe. 

Place tip o& 
cfiowbafi {Ifimly In 
the eafith at the 
6ocket end o& the 
Indented pipe. 
Push pipe until 
spigot come* In 
contact with "Inside 
back" 0(J the socket. 

*^~*' i lW?Tlwrtff l ir fT?™''«"Tim-^l~ ,»«^^ i » » r a » « M M « i — • E M W W i g a w w w 

33 

http://fiubbe.fi
http://fLiibbe.fi
http://6ha.pt


ANNEX 

MECHANICAL JOINTING PROCEDURE 

Mechanical Joining Pfiocedufie 

1. Jn6pect both end6 ofi pipe to make, 6une tLene. ahe no 
ob6tKuctlon6, deb<xl6, dent6 on. 6pllt6. Be 6ufie thene 
16 nothing which wi.ll damagt the Ku.bbe.fi ga.6ket. 
Clean end6 i{> ne.ce.6ia.fLy. 

2. Place aa.6k.et ove.fi 6plgnt end. The tepefied end 6h.ou.ld 
ia.ee the 6plgot end o\ the pipe. 

3. Vat end6 o{, pipe together. Bnlng £langc6 togethen 
and in6efit "T" 6haped bolt6. 

4. Tighten each nut one half, tufin 6tantlng on the top 
6lde6 and bottom until tight. See bolt tightening 
6equence - Annex 11. 

tSOBWBSa taimmmmttruinTmamaeuiV 
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ANNEX 

BOLT TIGHTENING SEQUENCE 

3 BOLTS 4 BOLTS 

5 BOLTS 6 BOLTS 

8 BOLTS 

IT IS IMPERATIVE THAT SUCH SEQUENCES ARE ADHERED TO 
SO AS TO MINIMIZE., IF NOT STOP, CRACKING OR BREAKING 
OF GLANDS BY UNEVEN PRESSURES APPLIED TO THE GASKETS 
AND GLANDS, 
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ANNEX 

tMppaaaBB—raaaflM usm9%MnMs 

TYPICAL THRUST BLOCK DETAILS 

^u.M.mi, i rmnr lrnrTm»min « i •minimum ii i m i n m in n in a m • n 
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Vnz6i>ufiz Tz-bting 

A^tzfi thz din.t and dzb/iit ha.6 bzzn wathzd out, thz 
main &hould bz &zalzd o^. All aifi nzliz^ valvzi 
muAt bz Iz^t opzn. 

Slowly ^ill thz main. All aifi in tkz main will bz 
zxpzllzd through thz aifi fizlizd valvz. 

Watch thz ptiz&bunz build on thz pn.Z66uiz gaugz. 

Tuin oi^ pump afatz'i thz pnz&i>u>iz izachz& 50 - 100 £t 
abovz thz working pnz&6u>iz o{, thz pafiticulan. afiza. 

By watching thz pfiz&6utiz gaugz you. can dztzftminz i^ 
thznz aiz lzak6. 

Thz main it coni>idz>izd to havz no lzak6 i& it hold* 
4>amz pfiz&6u?iz ^on. 24 hoWt6. 
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ANNEX [1H 

Visinaction of Mains 

The following material is copied from the World Health 
Organisation "Guide to Sanitation in Natural Disasters" by 
M. Assar 1971, pages 121 - 124. 

When a section o£ a. wa.to.tL main is laid or 
repaired it is impossible to avoid contaminating 
the. inner surface with the. dirt, mud OK water in 
the. trench while the pipes ate being fiixed-into 
place. Contamination may alio ocean, by accident, 
negligence on malice; adequate surveillance during 
non-wonking hours and the plugging o& open ends 
a^ter the day's work will reduce these risks. It 
should be assumed, however, that the pipe.is 
contaminated despite all the precautions taken to 
pnevent the entny o& foreign matter. Consequently, 
the main must be disinfected before it is put into 
service. 

To obtain good results £n.om disinsection and 
to avoid the hazards o& Subsequent obstructions and 
damage to valves, all foreign objects should be remove 
removed beforehand by swabbing and flushing clean 
the pipeline. Packing and jointing materials should 
also be cleaned and disinfected immediately before. 
use by immersion in a 50-ppm chlorine solution ^or 
at least 30 minutes. 

Flushing OQ the section o{, the water can be 
combined with the hydrostatic pressure test ficr 
detecting faulty joints and leaks. Once this test 
is completed the pipeline should be flushed at a 
water velocity o£ at least 0.75 m par second. The 
presence o& hydrants air valves, gate valves and 
other openings in or near the section to be disin
fected facilitates the injection and extraction o& 
water lor flushing and disinsection. 

Recently developed plastic {oam swabs are 
useful in the disinsection o$ mains. As they are 
fiiSfilaced by the water pressure, these swabs wipe 
clean the inner surface of, the pipe; they can also 
isolate the section to be disinfected Irom the rest 
oS the mainland prevent the loss oS the disinfecting 
solution. 

/ • * • • 
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Chlorine compounds such as those de.6cn.ibzd on 
pages 40 and 46 are the most commonly used £or 
disinfecting water mains. The strength o{, the. 
disinfecting solution should be. much higher than 
that normally used £or waiter chlorination. Under 
noKmal conditions, a strength o{, 10 ppm is reco-
mmended when the chlorine remains in the main ^or 
a period o£ 12-24 hours-, application ^or 24 hours 
is necessary when the chlorine has to penetrate 
through organic matter coating the inner surface. 
In emmergencies ,w!ien it is not possible to leave 
a section o£ the main cut o& service &or a long 
time, the period OQ contact can be shortened by 
proportionately increasing the strength ol the 
solution; thus, Ion. a contact period oh 1 hour the 
strength o^ the solution should vary between 120 an 
and 24 0 ppm. 

When strong solutions are used, particular 
attention should be. paid to their thorough removal 
irom the main .a^ter completion 61 disinsection; 
illness and discomfort may result ^rom using highly 
chlorinated water, and the corrosive action ofa the 
chlorine may damage pipes, valves, hydrants and 
household plumbing and fixtures. 

Procedures for application 

Chlorine gas may be injected directly into the 
section ofi the main by a dry-^eed chlcrlnator 
supplie.d with a special gas di^user or silver tube 
and attached to a hydrant or other opening by means 
o£ a special, plug valve. A^ter the section has 
been thoroughly flushed, the intake valve is partly 
shut to bring the water pressure below 1.7 kg^/cm 
(25 lb/in ) . kt the hydrant or opening where the 
water is discharged the filow rate is measured to 
determine the rate at which chlorine gas needs to 
be delivered. To obtain a concentration ofi 10 ppm 
in the section to be disinfected, the chlorine gas 
input rate should be 0.9 kg/24 {,or every litre per 
second o£ &lcw [0. l2lb/24 h ^or every US gal/min 
or 0.14 lb!24 h lor every UK gal/min). The valve 
o£ the chlorine cylinder is opened and adjusted so 
that the dial shows to required rate o& chlorine 
&low. 

As soon as the odour o& chlorine is detected 
in the water discharged fcrom the main, water samples 
are taken to determine the chlorine content. The 
drop-dilution method is suitable lor high concen
trations ofa residual chlorine; 1& the. orthotolidine 
method is used, a deep red colour should be produced 
in the sample, when the reagent is added. 
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When the desired chlorine content is reached, 
the discharge hydrant is shut and the. appn.opn.Zate 
valves am tanned to 6top the {low oh water and 
chlorine gas. Thei.water so treated is allowed to 
stand in the main hofl 12-24 hours, ahter which the 
main should be thon.ou.ghly ^lu&hed until the water 
ii> clean and has no odour oh chlorine. 

A similar pnocedune is used hofi Reding a 
mixture oh chlorine gat and water by means cl a 
solution-heed chlorinator; a special rubber hose 
should be added to the plug valve and the silver-
tube diHusen.. A booster pump may be, required to 
provide a pressure at least three times higher 
than that in the main, in order to ensure satis
factory injection oh the solution. 

When calcium hypochlorite OK\ chlorinated 
lime is used &on. disinfecting a section oh a main, 
the. easiest method oh application is to inject a 
strong chlorine solution by means oh a portable 

'chlorinater. lh the intake valve is kept partly 
open, a small hiow oh water can enter the pipe to 
assist in the dispersion oh the chemical. The 
discharge or valve is shut ohh when the odour oh 
chlorine is detected in the water f$£ouu.ng out, and 
the section oh the main is allowed to htll. The 
intake valve is regulated so that the required 
amount oh disinhecting solution is injected behore 
the. pipe is completely (£u-£-£. 

When there is no chlorinator or pump to inject 
the disinhecting solution, the intake valve is shut 
ohh &hter the ££u4hing operation,and the section is 
allowed to drain dry; then the discharge hydrant or 
valve is shut ohh> thus leaving the section to be 
disinhected isolated hfl0m the rest oh the main. The 
disinhecting solution is slowly poured through, a 
hunnel or hose into an intermediate hydrant, valve 
or opening made hofl this purpose, until the section 
is completely hailed. Precautions should be taken 
to allow air trapped in the pipe to escape; where 
there is no air valve or other orihice by which the 
air can be released, one or more connexions could 
bedetached or a hole could be drilled in the top 
oh the pipe. 

lh the section to be disinhected is short, 
weighed quantities oh calcium hypochlorite or 
chlorinated lime in powder horm may be placed at 
regular intervals inside the pipes while they are 
hixed into place; when water is introduced later, 
the powder will mix with it and produce strong 
concentrations oh chlorine. 

<I0 
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The disadvantage:Is that the. powder will be flushed 
to thz far end o{> the section even when the water 
Is admitted slowly, and no unlfarm distribution ofa 
the disinfectant Is possible. 

While the disinfecting solution remains In the 
pipes, the valves and. hydrants In that section o& :; 
the main should be operated to ensure that all sur
faces come Into contact with ike disinfectant. The 
valves at either end o£ the treated section should 
remain shut during the whole period ol contact to 
prevent the loss c& disinfecting solution. 

At the end o£ the contact period,'., samples o& 
the disinfecting solution should be taken to check 
that the chlorine content has remained at the pre
scribed strength. The section should then be 
thoroughly flushed to remove the disinfecting solu
tion. Samples loft bacteriological tests should be 
taken every day during the 3 days fallowing disin
section to ascertain that the operation was successful. 

To ensure that the chlorine concentration 
remains at 16 ppm throughout the pe.rlod o& contact, 
the original strength o^ the solution should be at 
least twice as high [20 ppm). The fallowing table 
shows the amount o£ disinfectants required far pipes 
o& various diameters In order to provide a chlorine 
concentration o{, about 10 ppm. 

The volume In litres o{ the disinfecting 
solution required far 100 m o$ pipe can be expressed 
by V. - 5.07 dL , where d Is the diameter oi the pipe 
In Inches. 

The volume In US gallons ol the disinfecting 
solution required far 100 yd o^ pipe can be expressed 
by Vp - 1.22 d , where d Is-the diameter 6.$ the pipe 
In Inches. 
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SANITATION IN NATURAL DISASTERS 

QUANTITY OF DISINFECTANTS REQUIRED TO PROVIDE 
A CONCENTRATION OF 20 ppm 

Diameter 
of pipe 

mm 

75 
100 
150 
200 
250 
300 
400 

in 

3 
4 
6 
8 
10 
12 
16 

Chlorinated lime 
(25 % available 

chlorine) 

g 
per 100 m 

37 
65 
146 
260 
405 
584 

1040 

oz 
per 100 yd ''. 

1.2 
2.1 
4.8 
8.4 
13.4 
19.2 
33.6 

Calcium hypochlorite 
(70 % available 

chlorine) 

g 
_per 100 m 

13 
23 
53 
92 

145 
210 
368 

oz 
per 100 yd 

0.4 
0.7 
1.7 
3.0 
4.7 • 
6.8 

11.8 

Sodium hypochlorite 
(5 % available 

chlorine) 

litres 
per 100 m 

0.18 
0.33 
0.73 
1.30 
2.03 
2.92 
5.20 

US gal 
per 100 yd 

0.05 
0.08 
0.18 
0.31 
0.49 
0.66 
1.27 


