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INTRODUCTION

This Job Aid is aimed at supervisory personnel who
have had main laying ekperience; 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 laving of the main.

Detailed discussions of excavating and backfilling technigues;
installation techniques for fittings (valves, fire hydrants,
air relief caps, branches, tees, thrust blocks); pipe cutting
and jointing procedures are not included in this 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.

D

[2]

Lining out pipe
track.

35

Unloading material
on site.

@- t

Excavating pipe
track.

5 x

Preparing pipe
bedding .

Y

S

Instailing the pipe.

Backfilling pipe
track.

5

5

'}‘esﬁng the main’.

D

=

Putting main in
service.

Removing material
and equipment.

Water Main Laying Flow- Chart

¥ Includes mains’ disinfection which 1s covered in Annex I4.

———— st .
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OPERATION

STEP (HOW HE DOES IT)

Check scale and
Legend o4 the
drawing .

Inspect profile.

Onden matendials
required fon the
job.

.KEY POINT (IN PERFORMING THE

STEP)

Scale 44 aenenaﬂﬂg Lececated

‘at night hand. —Examine

dnawing Legend fon sAymbols
on detalf block of fittings,
orn on actual drawing 4o .
branches, bends, valves, etc}

Check elevations.

Pipes - Measune and cafcula td
the fLength of each type and
d4Ze of pipe required.

Fittings (valves, fire
hydrants, caps, ete.) - )
deteamine the type, size and ]
nunben of each type of
f<LLing requined fon the job §

Branches, bends and thrust
blocks - detenmine the type, |
d4ze and numben of each
requirned fon the 4ob.
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OPERATION

LINING OUT PIPE TRACK

STEP ( HOW HE DOES IT)

] 1. Review drawing at

the job site.

2. Fon pipelines along
the noadway, zthe
pipe track will be
in the guttern and
hoad neserve.

3. Fon pipeldine through
§ields and aghicul-
tunal aneas, stake the
Legt on night sdide .

04§ the track which even
48 more convendent.

KEY POINTS (in PERE$§§§NG THE

L)
-

Check Rocation, e£evation5£
dinections. '

The edge 04§ the road will

mank the track. Measure |}
18" grom edge 04 road on §
the noad neserve, then g
meadunre out widih of track.§

L
b

Measunre and drnive pins g
acconding to Location cof 0§

proposed track.

Thny to madintain as At&a&gh:
a 8ine as possible.

Tie a strong fLine between
the stakes.


http://pi.pzli.ne
http://6i.de
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Swsomenmy

STEP (HOW HE DOES IT)

4. Contact utilities,
road authornity and
easement ownensd.

3.4

3.5

-]

OPERATION 1 | CHECKING DRAWINGS AND SPECIFICATIONS (cont’s

‘KEY POINT (IN PERFORMING THE

STEPS)

Fi2L out stock sheet fonm
and send to stornes. See
Annex 1 fon sample stock
dheet.

Detail transpontation from -

stones to the job site.

‘Waite Lettens to the utildi-

ties stating the noute,
depth, Length and s.ide o4

noad for pipe track. 8See

Annex 2 for typical Leitten.

Secune pexrmission from
Landownens to Lay main on
Lhein propenty. See Annex

3 fon typical Letien.
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OPERATION - | UNLOADING MATERIAL ON SITE (cont'd)

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

Carefgully unfoad . Avold d&:prng matenial o0§4
and neatly stack of truck.t (Drnopping may
matendial. - cause cracks and other damagcl

Carnefully stack the materiial §
on the opposite side of ‘
noadway from the track.

TR} -I v:-

Tnspect pdipes . Check fon soundness, (cracks
‘and §LEtings. : rust, ete.)

Make sure all matenial 4is
accounted forn and that the
cornect type, size and A
quantity have been defivened.§

.l

R4

f *14 methanicat unloading equipment {4 not available, timber sRAds may
be used to roll the pipes off zhe‘tmuck




ATING PIPE TRACK




OPERATION !

STEP (HOW HE DOES IT)

NOTE: BEFORE EXCAVATING A TRACK ALONG A ROADWAY OR ’
THROUGH THE ROAD, YOU MUST PLACE ROAD BARRIERS
AND WARNING SIGNS FOR THE SAFETY AND PROTECTION
OF. THE WORKERS AND THE DRIVERS.

FOR MORE INFORMATION

#. The propen method
0f excavation
depends. on the type
0§ 804, the Location
04 utilities, L§ you
are chossing the noa
roadway, how close
people LLve and how
close othen budildings
are to the pipe track.

b * This 48 to avodd dishupting

thagfic and causing Linconvenience
Zo the public.

1.1

1.3

1.4

1.5

1.6

1.7

-

blasting.

EXCAVATING PIPE TRACK (cont'a)

KEY POINT (IN PERFORMING THE

STEPS)

SEE ANNEXES 4 - 6

Forn a pipe track near othen
utdilfities, arnnange fon
representatives of the
utilities to be present
during the excavaition to giva
dirnections. 1In some cases
the othen utilities may have
fo do the actual excavation.

Always Leave at Leastl one
Lane open fon traffic when
Laying a main achcss a
roadway.

When excavating througn hand
rock 4t may be necessary for
cutting orn blasting.

O0nly blast when there L8 no
chance cf damaging surnrcundia
buildings; utilities and
endangering the safety o4
people - In these cases, the
proper procedune would be to
cut the nock. See Annex 7
§or mone Ainformaiion on

The maximum Length of Zrach
excavation 448 280 {1.*

The proven depth o4 the track
L3 based cn the minimum :
amount 0§ coven, size 04 thel
pipe and topography.

Forn noadways, the mindimum
cover L8 2 4.
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OPERATION !

STEP (HOW HE DOES IT)

2, Use a "T" templet

to see that the

pipe Zrach L& the

propern width and
. depth.

EXCAVATING PIPE TRACK (cont'd)

KEY POINT (IN PERFORMING THE

1.8

1.9

STEPS)

Forn agrnicultunal arneas, ihe
mindmum cover L& 3 {Z.

For pipes Langen than 10"
the mindimum track depth L4
4 4.

The width o4 the track is
based on pipe size. Fonr

pipes Less than 10", the

trachk should be 18" wide.

Forn pipe 10" and fLanrgen, the
track should be 24" wide.

The head of the T should be
the width of pipe Ztrack
based on pipe size.

The handfe should be marked
at one foot Lintervals so
that you can see that track
{8 propen depth.

10
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STEP (HOW HE DOES IT)

Spread bedding
matendial alond
the bottom o4 the
track.

. Compact the bedding.

Level the bedding
with boneing rods.

| OPERATION | PREPARING PIPE BEDDING (cont’d)

KEY POINT (IN PERFORMING THE

12

STEPS)

Best 2o use mart.

- T4 enough manf {8 not

available, you may use a

nock and manf mixture,

providing the nock is Less

Zthan } 4Linch.

Use a rnam to tamp down the
bedding.

"Use at Least 3 nods.

Sight across the top of the

_aodA o chech Level.



http://tfia.dk

4

6] INSTALLING THE PIPE

OPERATION

13
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QPERATION 5 INSTALLING THE PIPE (conz'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.

1. Carefully place 1.1 Do not drop on kick the pdipe
Zhe Eipe in the : into the track. VYou may
track. damage the pipe and distunb

the bedding.

1.2 Make sure the crane operaton
avoids knockding excavated
804L into the Zrack.

1.3 Avodd getting dint in the end?
of the pipes w8 you wlace f
them in ihe fthack.

1.4 VYou may have to cut the pipe §
Lo install §ittings on findsnl
Laying a Length of pipe. :
See Annex 8§ forn pipe cutting
procedure.

1.5 See Annex 9 and 10 foxr p&pe
fogning phrocedunres.

2. Install §ittings 2.1 To 4install a §ire hydrant,
as required by ' you musid finst attach a’
the plans. nisen pipe grom the main to

the sungace. The fine hzdnani
L8 usually attached to the
nisen by a fLange.

2.2 Before installfing a valve be
: sdune {14 operates. Position |}
the valve sc that the stem is8
dinected upwands. ;

14
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| operaTION

. STEP (HOW HE DOES IT)

INSTALLING THE PIPE (cont'd)

2,3

2.4

2.5

15

change of direction 4in the

KEY POINT (IN PERFORMING THE

STEPS)

Open ends of the pipe must be
§itted with a cap.

Poun thrust blocks at eveny

Line, bend, branch and "T".
Be sure that fLanges, bolts
or moveable parts anre not.
covered by the twust blocks. The
blocks should be 04 sufficient size
Lo prevent movement, S

See Annex 12 fon typical
thrust block placements.

Wash outs should be installed
at Low places in the madin.
A 4" on 6" {fLanged branch
Sdhould be used with a valve.
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OPERATION 7 | BACKFILLING PIPE TRACK (cont'd)

STEP (HOW HE DOES 1IT)

1.

Carnefully back{ifl
around the pipe.

. Backfill nest of

the tnackh.

The sunface should
be nestonred to its
oniginal condition
and elevation.

KEY POINT (IN PERFORMING THE

STEPS)

This sitep 48 verny Aimportant
Lo heep the pipe 4rom moving
duning the nest of backfilling}

Select fine s04L fon this
part of back§illing.

Pack the fine s0il around the
pipe and for the §inst ooz
above the pdipe.

The nemaining 80if does not
need to be selected.

Be sune to compact as you {LL
Lo neduce the amount of
sdeltling.

Any remainding 804 should be
cecarted away, Leaving the 841
tidy.

Redinstatement of roadways %
dhould be arnranged. ‘o

. ‘e
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OPERATION _E.J

STEP (HOW HE DOES IT)

1. FLlush the main
before you test.

2. Pressunre test the
main.

3. Disdinfect the
main.,

TESTING THE MAIN fcone'd)

KEY POINT (IN PERFORMING THE

2.1
2.2
2.3

3.1

3.2

STEPS)

Be sure to wash the dirt and
debnis to prevent damaging zthe
ain neldled valve during zthe
pressure fest.

Annange for the pLumben to
pressure test the madin,

The main 48 considered to be
tight aften it hpolds pressure
dorn 24 houns without change.

See Annex 13 for more ingcrma-}
tion, i

Arnnange for the Laboratonry
technicdian %o disinfect the
main.

See Annex 14 for monre
Ainformation.

T @
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OPERATION

1. Aften the main has
been disingected,
it wilf be 4Lushed
and nefilled.

2. Make sure that
: waten L8 potable.

13. Contact the district

‘ superdintendent and
tell him. the main L4
ready to be put 4into

supply.

KEY POINT (IN PERFORMING THE

1.

3.

1

.2

STEPS)

The disdingected waten shouli
be washed out and not :
allowed Lin the sysitem.

Test for chlonine nesidual.

Do not tuan on the madn
yoursels.

Tell distrnict Supenintendeift
the main 48 neady for use.
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E STEP (How HE DOES IT)

X ;.

Remove all excess
matenials.

Remove all equipment.

KEY POINT (IN PERFORMING THE ?

21

STEP)

Make a 2is% 04§ all unused
pipe and {§4ittings. Carne-
dully Load them on trucks
and retunn them to stonrnes.

Move equdipment to new 8ife §
on back to the headquantens .


http://moLte.K4.CLti
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ANNEX @

A71:004
Plb. or other allocations

0001

WATERWORKS DEPARTMENT

Ceeee..l 5L10....1979...

To Storekeeper

Please deliver for .F?/.Le.nla.n. :ToneA ?x JackmaMTe)ULace, St .Af/:chad

"
the following material ,?f.j,f, ty?on.preé and 4?????.......

(2 - 3" off 4" Sop bnancheé (exe)

® o0 00 e e e e e e e ® 6 8 06000 0 0660000 000000 ® ¢ e e a5 800 ® 0 00 0 00 ® o o s 0 0 0
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® 6 0 0 C 0 060 0 00 0 0 00 00008 S 0O S S S OGSO COe NSO ess 00 ® o 6 0 0000080800000 . e
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@ ® 060 7 00 0000 0 00 LT OSSO O 00O T S OO O 00O LSO E L e C SIS S e 000G SOESTONPIE

® ¢ 060000 ¢ 060000000000 oo ‘@ e 0 0000000000000 000000000000000c0000000sa,

SAGRALUNEG . e e vveveeossssscsscnscnnns

Foren\an....o-o--..
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amex (1

(cont'd)

YWATERWORKS DERARTMENT

STOCK SHEET WEEK ENDING

RECEIPTS

DATE LEAD YARN K.OIL CELATINE CAPS TFUSE  REMARKS
B/FWD ' '

"USED
DATE
TOTAL
USED} _
BALANCE

24



W ANNEX

Me1/231/79

1979-02-14

The Manager,
Gene:al Crude 0il Co.,
Woodbourne,

ST, PHILIP,

Dear Sir:.

Proyrosed Route fer 16" @ Vater Main from
Mampton Pumping Statien to Kisinge Sun Reservoir

“his Department will within the next two weeks or s0
be coumencing work on the laying of/abovemcntioned main. /the

In an attempt to aveid traffic eongestion along
Highway 6 (especimlly during thes crop season), we Propose
to route part of this main thxrough certain cart roads of
Wondbourne Flantation. (See attached sketch)

I would be grateful if you would indicats on the
sketch any exieting mainsg, cablea or any propoamlu which
you heve for the area.

J await an early reply ard loek forward to your
co~-operation, '

L4

Yours faithfully,

v

Chief Engineer,
Vatorworks Department,

SLigh

25
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- .ANNEX

WATERVORKS DEPARTMENT,
Pine,
‘ . St. Michael.

1979"04"12.

Dear Sir/Madam:

Proposed Route for 16" # Water Main from
Hampton Pumping Station to Riging Sun Reservoir

This Department will within the next few weeks, be com~
mencing worlz 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,

A/ c//

H.A, SEALY
Chief Engineer,
Watervorks Department.

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

.Signature:.......o...;.......

26
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AINEX @

PLACEMENT (OF SIGNS & BARRIERS - STRAIGHT ROAD

PLacement 044 84gns £ Barrndiens
- curved road

28



w..

ANNEX @

{

" Placement of Road Barriers and Warning Signs

Read banniens should be placed at both ends of the open
track.

Warning s4igns should be posted at each barricade. They
should also be placed at Least 25 % before each barnicade.

14 an open track {8 hidden by a curve, a warning 8ign should
be placed before the cunrve.

On heavily travelled noads, Lt may be advisable to use flag
men. '

Lighted ned Lanteans or wdickens shculd be used durning the
night time.. They should be placed on the warning signs.
They shoutd nemain Lighted untif dayfight.

A watchman should be assigned to the job site each night %o
watch the equipment and matenials, and make sune the .

ﬁanzennb orn wickens ane Lighted and nemadin Lighted unitsil

aylight. O0then dutdies of the watchman include checking
washed out pipe Zracks; setting up barniens to these
washed out thacks; noting the Xime o4 accidents and the

vehicles numbens and immediately repornting Anformation to
the Depantment.

29



ANNEX <::::>

BLASTING

WARNING: 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.

Use a notarny drnill to drill holes. VYou need o know the
proper depth, placement and size 04 holes.

Prepare the dynamite. Sound preliminary warning with

" whistle.

Insent prepared dynamite -Anto holes.

Beﬁone'exptoding dynamite, sound warning whistle and stop
Araffic at Least 100 feet from the area.

14§ you anre setting o044 mone than one charge, count the numben
of explosions. '

Aften all cexplosdons, whistle "all cleax."”

Inspect blasted area to see Lif the rhock has been satisgac-
tonily cracked on blown away.

30
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_PIPE CUTTING

Tightening Wing Nut
on Latch

ANNEX |

Latching
cutten %o

pipe



ANNEX

(cont 'd)

Pipe Cutting

Measune pipe and use chalk on crayon to mank the desinrned
Length.,

CLamp pipe and aitach pipe cutten.
Fasten the cutten by Latching end £ink oven the end 0§ the
Lateh. Tighten the wing nut at the top of the Latch.

Rock cutter to and §ro making sure that cach knife meets on
passes over groove of other knife. Continue to tighten Zthe

wing nut as tne cutfen becomes slack.
Continue until pipe 44 completely cuf.:

Stacken wing nut, unlatch and Lift off cuttex.

Use a fiLe to tapen the ends 0§ the cut.
Taper 04§ Lo an angle of 60°.

32
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TYTON JOINING PROCEDURES -

Tnspect both ends o4 pipe (socket and spigot) Lo make
sune there arne no obstructions, debris, dents on splits.

Be sunre there 44 nothing which wiff damage the rubben
gasket. ClLean ends 4§ necessany.

Bend nubben Tnsent Lip o4 :‘ Press AT 4n securely,

gasket Lnto gashket into making sune thene
"u" shape. groove ALn’ ane no buckles.
socket,

Lubricate the Enten spigot ... Place tip 04
gasket aften end Lnto socket crowbarn finrmly Lin
Lt 486 4in the of pipe. the eantn at the
?noque. socket end of Zne
ubrizate the. . ansented pdape.

gasket ajtern it

Push p4 4L
45 dn. the groove. ush pape unid

spigot comes 4Ln

Also .Cu'(:fz{'.c,a,te ‘ contacl with "inside
about 1" of the back" o4 the socket.
spigot end of the

.
we.,

pd
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MECHANICAL JOINTIMG PROCEDUPE:

Mechanical Joining Procedure

Inspect both ends of pdpe to make sune tlene are no
obstnuctions, debris, dents on spliis. Be sure there
45 nothding which will damage the nrubben gasket.

Clean ends L§ necessany.

PLace gashket over spiant end. The tapened end should ﬁ
4ace the spigot end of the pipe. ¢

Put ends o4 pipe togethern. Bring fLanges togethen
and insent "T" shaped bolzs.

Tilaghten each nut one haff tuan stanting on the ftop
sides and bottom until t&ght See bolt tightening
sequence - Annex 11,

R X WA RSN IR T B O RN R SRR TN i R R 3 SRR AR
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ANNEX @

5 BOLTS 6 BOLTS

8 BOLTS

IT IS IMPERATIVE THAT SUCH SEOQUENCES ARE ADHERED TO

S0 AS TO MINIMIZE, IF NOT STOP, CRACKING OR BREAKING

OF GLANDS BY UNEVEN PRESSURES APPLIED TO THE GASKETS
AND GLANDS.

N
U1



ANNEX-

TYPICAL THRUST BLOCK DETAILS

i
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ANNEX

Pressunre Testing

Agten the dint and debris has been washed out, the
main should be sealed off. ALL ain neldief valves
must be Left open. ,

SLowly §iLL the main. ALL ain in the main wilf be
expelled through the ain nelief valve.

Watch the pressure builld on the pressure gauge.

Turn of§ pump aftern the pressure reaches 50 - 100 4%
above the wonking pressune of the parnticulan area.

By watching the pressure gauge gou can determine 44
thene ane Leaks.

The main 44 considened to have no Leahs L§ 4Lt holds
same pressune fon 24 houns.

37



ANNEX @

Disindection of Mains

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

When a section of a water main L8 Laid on
nepained Lt L& Aimpossible o avodd contaminating
the innen surnface with the dirt, mud or water 4in
the trench while the pipes ate being fixed-into
place. Contamination may also occunr by accident,
negligence on malice; adequate survelllance dunrding
non-working hours and the plugging of open ends
agten the day's work will reduce these nisks. 11
should be assumed, howeven, that the pipe.4is
contaminated despite all the precauitions taken fto
prevent the entry of foreign mattern. Consequently,
the madin must be disingected before Lt L& put Linto
denvice. .

To obtain good nesults from disinfection and
Lo avodd zhe hazards o4 subsequent obstructions and
damage to valves, all foredign objects should be rnemove
removed beforehand by swabbing and fLushing clean
the pipeline., Packing and jointing materials should
also be cleaned and disinfected Lmmeddiately before
use by Lmmenrsion in a 50-ppm chlorine solutdion for
at Least 30 minutes.

Feushing of the section o4 Zhe waten can be
combined with the hydrnostatic pressure test fcn
detecting faulity joints and Leaks. Once this test
48 completed the pipeline should be §Lushed at a
waten velocity of at Least 0.75 m pan second. The
predence 04 hydrants ain valves, gate valves and
othen openings 4in on near zthe Aect&on to be disdin-
fdected facilitites the injection and extraction of
water for fLushing and diéingection.

Recently developed plastic foam dwabs anre
usedul in the disinfection of mains. As they ane
displaced by the water pressune, these swabs wipe
clean the Ainnen surface of the pipe; -they can also

~ds0late the section to be disinfected from the nrest

04§ the main.and phrevent the Loss of the disingecting
sdolution,

38
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Chloxrine compounds such as those describad on
pages 40 and 46 ane the most commonly used fonr
disinfecting waten mains. The sthength of the
disinfecting solution should be much higher than
that normally used for water chlonination. Unden
noamal conditions, a sitrength of 10 ppm L& neco-
mmended when the chlciine remadns Lin the main §onr
a period of 12-24 houns; application forn 24 houns
48 necessary when the chlorndine has 2o penetrate
through organic matten coating the innen surface.
In emmengencdies,when Lt 48 not possible to Leave
a section of the main cut of service 4or a Long
time, the peniod of contact can be shoriened by
proportionately increasing the strength of zthe
so0lution; zthus, forn a contact perdlod of 1 hour Zhe

sdtrength of the solution should vary between 120 an
and 240 ppm.

When strong so0lutions are wsed, particulan
attention snculd be paid to their thorough removal
§rom the main aglen completion o4 disinfecition;
Atlness and discomfort may result from using highly
chloninated watern, and the corrosive action of the
chlorine may damage pipes, valves, hydranis and
‘household plumbing and {ixtunes.

Procedures for application

Chlorine ges may be infected directly into the
section of the main by a dry-{§eed chlerinaton
supplied with a specdal gas diffuscrn ox cLLver tube
end attached to a hydrant on othen opening by means
0§ a special plfug valve. After Zhe section has
been thoroughly fLushed, the intake valve L& parnitby
shut to bging the watenr pressure below 1.7 ka4/cem
{25 2b/in"). At the hydrant on opening whenre the
waten is dischanged the f(Low rate is measured Zfo
deteamine the nate at which chlorine gas needs 2o
be detivered. To obtain a concentration of 10 ppm
Ain the section %o be disingected, the chlorine gas
Lnput nate should be 0.9 kg/24 4fon every Litre pen
second of fLew (0.712E8b/24 h for every US gal/min
on 0.14 £b/24 h fon every UK gal/min). The valve
0f the chlonine cylindern L8 cpened and cdfusted s0

that the dial shows to required nate of chlorine
g§Low.

As soon as the odeurn of chlordine 48 detected
in the waten dischanged from the main, water samples
are taoken to detennmdine the chlonine content. The
drop-dilution method L& sudlfable for high concen-
trations of nesidual chlonine; Lf the onthotolidine

method 48 used, a deep red coloun shculd be produced
in the sample when the reagent 44 added.
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When the desired chlorine content 48 nreached,
the dischange hydrant {& shut and the appropriate
valves are tunrned to stcp the fLlow of waztern and
chlonine gas. The watern s0 treated 48 allowed to
stand Lin the main for 12-24 houns, after which the
main should be thoroughly fLushed until the watenr
44 clean and has no odour of chlonrdine. :

A similan procedure {8 used for feeding a
mixture of chlonine gas and water by means c¢f a
so0lution-4eed chlorinator; a specdial nrubber hose
should be added to the plug valve and the siLven-
tube diffusen. A boosten pump may be nequirned zo
provide a pressure at Least three times highen
than thaz in the main, 4in orden to ensure éatLé-
dactony Lnject4on 0f the solution.

When caledlum hypochlonite o4 chlorninated
Lime L& used fon disdinfecting a section of a madin,
the easiest method of application L& Zo inject a
strong chlonine solution by means o4 a porntable
"chlondinaton. 1§ the Antake valve L& hept partly
open, a small flow of water can enten the pipe to
as8i8t in the dispersion of the chemical. The
dischange on valve L& shut 0§ when the odour of
chlonine £8 detected An the waten fLowing out, and
the section of the main L& allfowed to f{4LL. The
intake valve L5 regulated Lo that the required
amount of disinfecting solution 45 Anfected before
the pdpe 48 completely full.

When thexre is no chloninator on pump Lo infect
the disinfecting solution, the Lntake valve 48 sthut
04 aften the fLushing operation,and the section L&
allowed to dnain dry; Zhen the discharge hydrant on
valve {8 shut of4, thus Leaving the section to be
disinfected Liso0fated {rom the nest of the main. The
disinfecting solution L& sLowly poured through-a
funnel or hose Linito an intermediate hydrant, valve
on opening made forn this purpose, until the section
L8 completely f4ifLed. Precautions should be Zaken
2o allow ain trapped An the pipe Lo escape; whenre
there 48 no ain vafve on othen ondifice by which the
ain can be neleased, one on more connexions could
bedetached on a hoze could be drilled in the Zop
of the pipe.

14 the section to be disinfected is shont,
wedighed quantities of caleium hypochloriZe on
chlorninated Lime 4in powden form may be placed az
negulan intenvals inside the pipes while they anre
§ixed into place; when water 48 introduced lLaten,
the powder wilf mix with it and produce strong
concentrations of chlorine.

/...,
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The disadvantage:is that the powder wilf be fLushed
Lo the far end o0f the section even when the waten
48 admitted sLowly, and no undform distribution of
the disinfectant 48 possible.

While the disinfecting sofution nemains 4in the
pipes, the valves and hydrnants in that section of =
the main should be operated to ensure that all sunr-
faces come into contact with the disdinfectant. The
valves at elther end of the treated section should
nemain shut duning the whole period of contact %o
prevent the Loss cof disinfecting soluition.

At the end of the contact perdod,.. samples 0§
the disdinfecting solution should be taken %o check
that the chlonine content has nemadned at the phre-
scnibed strnength. The section should then be
thoroughly §Lushed to nemove the disinfeciing solu-
tion. Samples for bacteniological Zesis should be
taken every day duning the 3 days following disin-
fection 1o .ascentain that the operaiion was successful.

To ensure that the chlorine concentration
nemarins at 10 ppm throughout the pendiod of contact,
the ondginal strength of the solution should be at
Least twice as high (20 ppm). The 4ollowing table
shows zthe amount of disinfectants required for pdpes
0f vardious diamefens Ln orden to provdide a chlLordine
concentration of about 20 ppm.

The volume An 2itnes o4 the disingecting
solution requited fon 100 m of pipe can be expressed

by V, - 5.07 d*, whene d {8 the diameter 0§ the pipe
in Anches. :

The volume in US gallons of the disinfecitding
dolution naqui@ed gorn 100 yd of pipe can be expressed

by U2 - 1.22 d°, whene d L4 - the diameten 04§ the pipe
in 4inches.
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SANITATION IN NATURAL DISASTERS

QUANTITY OF DISINFECTANTS REQUIKED TO PROVIDE
A CONCENTRATION OF 20 ppm

Diameter Chlorinated lime v Calcium'hypdchlorite Sodium hypochlorite
of pipe (25 % available (70 & available (5 % available
chlorine) chlorine) chlorine)
—
g 0z . g - oz litres UsS gal
mm in per 100 m | per 100 yd .| _per 100 m| per 100 yd per 100 mjper 100 yd
mJ
75 3 37 1.2 13 0.4 0.18 0.05
100 4 65 2.1 23 0.7 0.33 0.08
150 6 146 4.8 53 1.7 0.73 0.18
200 8 260 8.4 92 3.0 1.30 0.31
250 10 405 13.4 145 4.7 2.03 0.49
300 12 584 19.2 210 6.8 2.92 0.66
400 16 1040 33.6 - 368 11.8 5.20 1.27

.
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