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Geniilemen, 

SUBJECT I Monthly Report for May, 1971 
Contrllct AID/VU-S6 

With the exception of pressure recordings, the testing and mea
suring of the distribution system are complete. Inventory of valves 
and .hydrants will continue, as will verification and investigation of 
system components. And, of CQurse, there will be a constant need for 
checking, verifying or uncovering information as the analyses of the 
system d~velopB more alternatives and trade offs. 

A notable achievement during May was the completion of the dis
trict measurement program. After the months of preparation the tests 
went as schedulod with no adverse effects other than isolated inter
ruptions in service. The coop&ration of the treatment plant and sec
tor personnel 'Was nacessary and 'WaS receivel~., We thank all those who 
'Wore involved. 

Respectfully submitted, 

·CM~~ 
if=~! A. CHENEY-~ 

A.CTl:NG PROJEOT MANAGER ( 
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SECTION I 

PROu~CT DESCRIPTION 

The objectives of the Saigon Hater Distribution Project are 
as follows: 

1. Examine the existing system to determine its physical 
condition and the extent it can meet current and fore
seeable future demands. 

2s Det.ermine improvements OT' modifications to the existing 
system that should be t1Jsde to upgrade the system to meet 
current or immediately foreseeable distribution demands".· 

3. Prepare a program for e::--'1lansion of the Saigon metropoli
tan a=ea 1-later distribution system within the study area 
(Figure 1.) The program for expansion shall be keyed to 
implementation by increments that can be related to 
project thole J?eriods J GVN financial capacity, and engi
neering and construction considerations. 

The major deficiencies in the existing network would be iden. 
tified and a program of remedial action would be und(~r+&en through 
a survey and inventory of the existing system, supplemented by a 
program of hydraulic measurement. Tne distribution network would 
then be analysed and recon::-ilendations made for an immediate program 
to achieve the greatest possible improvement with a relatively 
limited program of reit~orcements and inter-connections. 

The system would also be studied for deteJ!"mination of an im. 
proved system of primaJ"Y and secondary r18.ins to provide adequat~ 
distribution througbout the present water service area.. A phased 
oonstruction prograrr, would be recommended that would be related to 
increments of' time and which ,.ould recognize the ultimate dema.nds 
within the existing water service area. 

- 1 -
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SECTION II 

PROJ£CT HISTORY 

The 'rhu Due water treatment plant began operations in ,June 
1966. Pressure mains were completed in 1967 which were able to 
transport water to all of the metropolitan system in Gia Dinh and 
Saigon-Cholon. 

By Septembe'r of 1967 water production reached the capacity 
'of the 9Jristing transmission systemo Since that time expansion of 
the system has been undertaken o~ly as pipe stock, connections And 
other supplies and materials became availablee It re~dily bacame 
apparent that a hydraulic survey and investigation of the system 

",are needed together with a plan for the replacement, reinforcoment, 
and further expansion of the system. 

Following discussions among personnel of the SHWO, USAID and 
AID/W, a scope of work was developed as a basis for discussion 
with interested consultants. The chronological order of events 
following the initial advertLsement in the Commerce Business Daily 
for statements of interest by consultants in the sununer of 1969 
was as follows: 

October 6, 1969 ... l~etcaJ.f & Eddy, Inc. selected for nego ... 
tiation. 

April 15, 1970 Effective date of contract .• 

May 15, 1970 - Personnel approved. 

May )0, 1970 - Engineer1s advance party arrived in 
Saigon to begin work. 

October 20, 1970 - Heeting with Chief of City Public Works 
Office, the City Police, USAID and S~MO 
at the the Si~O Office to discuss work 
during curfew hours. 

December 2, 1970 - Presentation of test procedures and 
work review with SHWO. 

JanuaI"y 15 ,11 J.9(1 ~ Tenth anniversary ceJ.e brn.tion of the 
'Saigon . .Metropoli tan Water Office 

.., 
'. -



'until tho 0nd of tho first weok in day'J therv ,·ms some doubt 
as to 1J1hc:ther the district Docsurclllcnts coulC; bo !lw.de. Extr& :d
fort ~l1 loceting altornao valvos in soverc.l locations and tho long 
(lwuitod permission by the: Prefocture for exc.::vt:tions c.t seveIT.l 
other locations cnnblod the liontractor to iuake tho floVl J1cusure
ments durin!::, the. third \<Jook in day. 

vonsidGrcble discussion loa to the dec~sion to vlOrk tho field 
cr·8\..fS on 12 hour shifts durin~ this tostin~ period I'ether than hiro 
additional people for short OI:lplvyment.io t.ho crodit of all con
cerned tho tosts woro conductod as schedulod under l10rLlal operat
ing pressures'} at 30 illGtGrS for 24 hours aud at 35 2ctors for 24 
hours ia two sequential tGst poriods in ~aJ.gon and liholon. .l'he.t 
tho 1Jlaxiwu:.:.l lilJi t of tho measuremonts v18s aohieved is attested to 
by tho stat.:auent that the treatlllOnt plant could not have sustainod 
a 24 hour test [\t one Ulet~;r high~r pressure. 'rho results of the 
progrlld \<i1l1 be preseD,tc\l in the next lllonth's rop,n·t. 

l,'h6 8!Jpcndix to this :..l'.)nths rop·:;r-c, explaiils €'ond includos ox
a~plos )1' sCl~plc pipe sizing for vorlOUS grid spacing within l0~ps 
to refloct pressuro drops \vhich would rosuJ. t '.-Ji th c sot firo flow 
coupled '.-/i th tho cons1.k:pt~on ;,)f differont populo tion densities 
wi thin the grids. l'his graphic 8xlliilple of tho COfJ.putor out-put 
dG~onst.ratcs tho range of altGrnct~vo5 :.:...t is possiol.:; to cons~dor 
\-1i th thu l-osul tant effocts < 

uuring tnv reporting periuG y the pr0ss~u survoy was contin
ued. k. nUDber ,)1' rac.dii.1gs tv 1'111 in thOSe collected earlier i\jr 
the vc.rious tG:Jtir.lg prc.:grffi:i.s \'Grc teken. 'l'lle rccdings servo to 
l:Dt!,. co; .. j?lotc.: th;:; prosshl'u grc.dion-c,s wi thill the SisJ,J~w as well [is 
tv confirn cr chock COrJputer out-put. 

rho uutll118 below f()}.l .. :ms that shown in .I.~'i6ure 2~ iii'Toject 
Schedule end l'j,,-lG Uj8:'ribution'i ';he porconto.l:,c of cO.i'aplotion is 
shown in l"i~uro 3. It was c[;llod to 0UI attention that tho csti
wated tL10 leg af shown In 6oction Vi~ li,:;,u;.:warl Data,i ~ was less 
'~.han that shG~"rn by proj Lctin~ the COw.p18tL)~1 curV0 in liguru :3. 
,l.'ho roason fur this is th.:.. ii sea t'tcrli ci tl::..; :";isLar.i t-, o.X:, t ..... CC:1 the 
Gi,,;rCt:;G 01' curve; line. onu tho ectucl p.Jint un tho linG for !l.ny 
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~ivon tLlO.i'ho actual lJlannec c·J"lpleti-.:.m for each :.J.onth is shown 
ntlWGrlcally nt tho top uf ligure 2 unGor' each ~.Kll1th' s hOD.Jint.. 

A. H4!PIi'JG 

Wurk boe;on .JU the systO:1 ovor lays which \-Jill be i>1kod 
11yll1r8. Thc ont.ire SystEu has boon i'JlottoG in poncil on rO}Jort 
sizo shoots one,; tho finnl inking will go forwnrG as p8rts of tho 
systo:} oro fL10lly vGrifleG. 

1'118 ;:lD.~pi12g of tlortinont Gia lJinh· SystO~l CO~li)OnGnts is nJW 
cvIJ.~lote (;XCGlJt f0r tho verification .:)r certain valves. rho gro"rth 
of the syste':'l there has been quite rO:18I'kcble. 

B. SYSl'EL'1 Il~VEN'£ORY 

lWllghly tWlJ weeks of the fiGld crows offort vms devoted 
oxclusiv~ly to the district weasur030nt prograw Juring tho re~ort
ing ;!erioc.:. 'Ihis work took procoGonce ovor the invontory uf the 
syste~ facilities. ~o;.1(') progress wos ~do as noted bolow. 

Valvus anG dydrants lJuring the r9P""rting periud 41 valve 
locotions "lOro inspoctm.: and pl'Jttec. ranoteon hycrnnts siDul.arly 
woro inspectoG ond locntEiC ..)n the 1/500' systew. r.lOIlS one t.ho Uon
trcct-:;r's 1/5000 :Jostor flaps. It is cxpoctOG that during tho next 
report peri.oG tho 1N'ork of one field crew \-lUl be '~0voted oxclu
sivoly to invontory work anG two Llora crm/s " .... ill be oGGeG with the 
cOi.rpleti.on ')f tho ii to,,:,otcr '\tJo:ck. 

Pipo '.size vorificotion c:.::ntinued with the inspoction of ex
cnvotions ":lade by tho various :;,rrl.i sector crews. i'hirty-seven such 
insvections "Jere ::.J.oca curinE, tho , .. i.onth. 

C. HY:DliAULIC !-'~URENEN'l' PHUGRAivi 

J.'he tests nne survoys f Jr this ~roGr~l oro largely cun
cluG:ocl. The rosul ts ~lf tho c-:J.:li,Jloto loakage survoy are shown in 
Tabla 1. Tho crows will c;)ntinue chocking until thO~.lidGlo of Juno 
as see~.lS [!~~pro~:riato. 'I'hE. th.irc; wat~r area stU(iY rosults oro also 
shLlwn t Tn blc 3). 

~'hG pressure survey bogan again at the one: .,)f tho reporting 
p8riod Eln(~ will corry on through ,J uno. i'he l~is'trict "lonSU'I'Cl:lonts 
wero run finally c:uring the thirc \lC8k in ivIny with tho preparatory 
work tokiad ul~ _lUcll of tho first tH..) weGks (;f the . .lonth. 
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Technicians taking 
simultaneous readings 
from pitometer and 
differential manometer 
during the test by the 
"hose" method. 

Technician bleeding air 
from pitometer hoses in 
preparation for test. 

Pipe condition test of 300 ¢ mm line on Ben Van Don at the Cau Chong 
River Crossing. 



.Pressure 0urvey. fressure recorders were placed by the crews 
during the last week in day. It is anticipate.:) that aoout 50 illora 
locatlons will be recorded before the end of this program in ~une • 

.... 
Licophone ..fulrvey • 'Lh8 goophono cOV'Grago vms completGd for all of 
the system within the study area. Tho only wo;rk t.hat continual'! is 
rochecks of underground leaks after repairtl by .s're;) 

lJistri.:!t .i'lo£lsuromonts.,. ilepair of :;:; defi:.lct.ivo valves of tho 00 r()~ 
quirod for tho !i1Cosuroillents took OV8r 5 illonths. Also y 3/411 :f>:' to
met0rs had to bo designed und fab:"icr.ted lOCGll;y- to ullow gauging 
flo\J from oxis~ing 3/4 ii air J:'olief 0ol'porations in tte cenerate 
trunk iileins. Throu3h persov0rance it all W1)S done and tho .:J.e~sur€l~ 

ments \lero cOIilplotod in the last half of l"l!.ly at t8rminal Gto+'~.on 
prassur0s of 30 nnd 35 meters respGct ivaI:.?, for :2.4, hom' pe~~:.i,:Jd.s. 
The rosults 0(' th~" nC'(l~:'.;.:':'8fGfmts \.:i1l appc.;:r i~. tho ncx~~ mon!:.hl~·~~c~ 
po!'t. 

.i..1 .. 1O to (,h(JJ~g'\o:1.d '1 'ule: 0 31:~\!'i:' in illIJk.ll'b :'h~.,) lr'O.'1stU'GJ.1..E'.,: 0 

t.'hc-'5.r ~"lG orig .1Fll r:'U-:]?0.'18 ('·t r',,:>sisti..'1g in loc.,t~ng wD{;e'{- P~ldt.G> 

.: ..... :1 J..;[~. ,'l~( -:'I::>~ cj~t-;r tbe, fo';t. In th8 ~;,ni:.l. outC0!1l8 ... hOW0v(:;::t·~ a 
/ ,>"';t-e 1.'> ~ri'~!one S1ll'voy of r.1.1 t.!~,; ;::'YE1teli1 inst')f.l ~ of tho o:-'igi
I:":'f~i'j . _'.i.l!v~'c1 3urvey in only th,~·3e areG~ HhEJre c.istrict and sub-
I.; .':l:L,:;:"·,l.1 L'l€:o.surOllunts iilciicc.toC1 '':';r,; highest prob!l.0ili-i-·y of leekage 
and \·UlS-:C,. \-m.s accvw.Td. iflhecJ • Ala the rssul ts of th(' geophone sur-
vey wc::e ox!,.;:-,lI01;,· h. an <:')5 ~iuJn ted 32 ~ 500 .:1cd loakage one wcste 
.f:cr:ffi br()k'3~ ~f1: 1-. ':;8 and fixturos loc(';:'oo. In fact 1 this 
i.s appr .)Xi;iict.:)~l.i '. :,.J 2.0)0 of prodllction originally 8stablishod 
as a r(30W)llf1t'1.e ~ .. u::l:.~·or a survey with a completo sDrics: of district 
£lna sub-di v1.flior, lla.!:.dur'o£lC;1t.S. .such Q surv€:y for a city tho sizG 
of ~aigon would toke Ir.or~ than !: year evon if systGIU rocords ~ sls
te'Q fat;ili tios and tho cooporCltLm v,i.i1Qng thoso iiwolved were idoal. 

Tho preparations and results from thoso wsacurOillents will 
sarVE) \'lE:lll future waste and lookage work. And they arc litOrO cO.a
preheDsivu then originally scoped in that tho system \-:as d:'vidod 
into Cl lil:'.)ro definitive 9 districts instead of tho originally planned 
J or 4. Also y l:l0asuroLlents by this finor division 01'& valuable for 
system dosign. (Figure 5 shows the district boundaries). 

Water ~tuc1ies. A briof SUlillJary of results froLl Study if J in Gholon j 

which 'WQS cQmpleted t.his repcrt poriod] is shown in Figure 3. A 
cOf.1parntivG sUIi1JJ.ary f'Jr nl1 three studies is shown in Table 4. 
!>iore cU!.1plotc a.nforElatLm f0r all the studios will be included in 
the final roport Jf the PitoIDoter AS80ci8tes. 
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lLUQL~. The maj or effort for' the month uas the con
ve1:'~'lion '.:,.1' system \:1;.. tar use data into n0d fl takeoffs for systEml 
e:Lau.la!,l.cn • 

.ii, l'ietnoa lle.S developed which utilized the data ava:.lablo on 

'.v.::\-,oX' UfiO 1;.'). t.h0 .lJistriots and i'huongs of ~6igon and (jholon to
cether wi f;h .lsnd uss studies, oxistS ng d.:i.str1.bution s;;rstoiD. plans ~ 
and Qorial photographs so as to silllulllte 8xisting water use pat
tu.:-':ls. 

A computer program 1.to1£>S uritt811 to help in processing th8se 
data into the node: takeoffs fur the variou~ SystCIU condit.ions. 
ihe progrQ!J is to sorae extr.;:nt self -chcokin&,; i. e. y it idcntifies 
errqrs occurri.rJi in the disD.;Sg.i.'egation and assignment of 'VIator 
r.8C in ,tihuong aross into nodo tributary aoras. 

A sanplo of the data ann1ysis coaputcr printout will bo 
prosoutod in next Lilonths report. 

vdork hT;ls been start8d on the soloction of criteria and bases 
for deter!nining the 1980 \-l~ter sJ.pply requiroments. This projec
tion \or11l consider 1 in addi.tion to incroQ~:dng wator use f.Jr an : .. n
crossin€:, population1 the Qffoct of incrcElsing per capito water 
use 1.n lU\J pressure aroDs"-\Olhoil LilprOVOH1Ci:ts arc ilaaC.1 Gxtol1siJl1s 
to pr()viGG service in horctofvrc unsorved arcas; consicioration 
1:.0 dorvo ..ilili tary aroas not currently scrv0C: by ~':"!YMu; increc.sinb 
industriEll 8.wJ orbw:lizatiol1 wator usc; and rcdu<.;tion of unacL,Juntcd 
for vIctor. 

J2c1ol Ver~ficQti9.n. Tho date. collect8cl on the pipos 
and nCjdos 0f tho prblOl';'," distribution systor:1 havo boen transferred 
onto punched cards. 1110 punched cnrd input 'VrElS printed outs check
ed Gf;;Cinst thz oata shoots, and corroctod ;.jhore llOCGSSD.1'Y. 

Iho results ()f thEl pipo conci tion tGsts woJ'e i'urthGr anal~rzed 
to Govol<..lp El iJ.atheiJ.aticel o:>...-prossion lir.L.~l.ilg tho l-{azol1-Willirui1s u 
tv tho age ol1e dill~loter c,f tho unlined cGst-~r.Jl1 P~fl8S in the 
bal6:m water .uistribution ~ystO;:l. 

tho equation derivo~ is~ 

(j = F - H (LG[,lO (0.15 + 0.14'1) 'jw 1) 



Whoro Li = riazoi1-wHllia:.:.1s Uooi'ficiont. y 'l' = tho ego ,yf tho ",)il,)G 

in yoors. F cnL: LVi ore C011stanta :[eJr each pipe sizo y TE!il[;.1.Hg 'oet
\wen 1.ln it' 0f 140 nnc.~ an .1 of 37 for 150 j.:a 1->ipG ~ tu C.:.1 It' of 143 
ant: an {<1 of 33 f.:.>1' 500 ~J.d pipe. 

Tho rosul ts (j btainec.: fro:l this ,,!ill bo US6e; iX)th in our sys~ 
te"l emil/sis cnc.] in ocunodic (JvaluEltie>l1s botvJeen linoL ane unlirlOu 
irun pipe. 

G. ~YSTEM P~iNlriG 

L.1ooietc Rrot',rClJ, An 8valuEltion wes ilc:<.10 of tho rela
tivo l.1orits -Jf tho various plastic~ !J.otnllic, nnl. CO'lcnt l)ipos 
bosoC: un .('olc.tivG costs \SOC 'rablo 51 and suitobility for specific 
ole,lonts ,)f tho C:istribution systeIil. .u. prelL.unary Graft of this 
ovc.luotioll hesoooZl vJrittou giviag ()utlino spocificctions. heC0d
!;'lon6uti-Jns arc boi.i.1g fornulatoC:. 

l'hG £'011:)\lin2, evaluations vlOro Llitiatod but not coupleted 
durii.lg the :ilontlu 

1. .Ll. cODparisUi1 between tho carrying c5p!lci ty v1' linod !l.i.1G 
unlined pipe 1.':.sing corrosion growth rate fnctors .in- un
line(; pipe experienced i1:~ the onigoll ':'YSto2 to date. 

2. .Ja. cor.rparison of--tho cost and effoctivenoss of usin~ tho 
:l?rcnch flush-type hycJr8~"lts VB li. t>. l)ost-typo hydrnnts. 

lJovelORil.unt l'lo~~ • .l:Ml investigati·::m was Lillde of the 
potentiol for the ini tinl '..;.se.)f 100 .]i.~1 pipe. rhe casu evaluD.teo 
was that ..)f n ceveloping area of li-ia-JJinh. '£11e anelysu; was based 
on subsequent replacOfilont of tho 100 !·.:li.l pi1Jo whon incroased pop
ulation cOl1sity nna tho neeC: f()r bettor fire protoction require 
larger sizo pipe (, Basic cri terie weTe foroulc.tocJ, nnd cost eff8c
ti ven:: "'3 and eCOllO[UCS were c.ls~dereC:. 

(just Estj;;mtes. AccJitivnal c..)st c~ta ~)n vJater distribu-· 
tivn syste~.1 aOllp..)nents wore c:)llected uurini::, the ....1onth. Preli.li
nary tables aue.: curves wore prepared giving unit costs fJr various 
size and tfiJO of pi.l.)e. 

tit R.eDo~t 

.ij, first Graft W:lO written on the AppeUGJ.x section of the 
roport on pipe condition tests which will present our results in 
C::otc.il. 



l'y;;;ing 'ins co~a~~lotou on e. scpara to rer.Jurt lJn)i~t:rcc.:: by J Ql:lOS 
..ci. .do61G? .Ji.i.f ~ 0n 1/ Ioar 2000 rOiJulo.ti011 .erc,j cctic.ns fur itGi)ublic 
; . .1l~ Viotmu. ane 6QJ .. 8on i'iotropulital1 1i.I'oa.'i ~~his report "Jill r:;:: 
lJrJ..nteJ ,me:: l:~stri auto':: ~]uril1g J un",. 
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j):Lstrict I-birr Service Pub. :B't. Hydrant -valve Total % of T·.)ta1 
(Tho l~Uiabor is followod by the ostirJ.atccl loss iu Ill]) 

1 20 - 10 7~98 12 ~ . .328 · 4 ~~ 8 (j 0 · 1 - 2 37 - 10~436 6 .. 3;2 . · • 

2 52 3 y 257 , 21 - 638 i :21 - 6et"! 5 - 144 5 12 104 - 4 y 738 17 15 · 
3 · 13 - 319 · 12 - 33'7 · 22 331 3 - 20 · 2 7 52 - 1,0L~ 8 - 3 • • • 8 

4 35 - 887 15 - 264 · 16 356 · 1 - 1 2 e 68 - 1,516 11 - 5 • • 

5 4 27 - 1,610 · 19 - 248 · 1'7 340 · 8 - 177 · 4 - 21 75 - 2,396 12 - 7 $ • • • • 

6 · 41 - 1,928 · 4 - 144 : 17 512 · 2 - 10 o - 0 · 64 - 2 y 594 : 11 ~ 8 • • • • 
~ ..... 
.J 7 · 5 12 · 2 - 50 · 8 - 119 · 0 0 · 1 - 1 · 16 - 182 · J - 0 • • • • • • • 

8 · 27 1,162 · 18 - 302 7 113 · 0 0 1 - 1 53 - 1,579 · 9 - 5 • , • • 

9 · SERVE B Y PRIVATE (j 0 t~ T R k. G TOR • 

10 · 2 - 10 · 5 - 147 · 21 - 363 · 1 - 2 · 1 - 10 30- 532 · 5 ~ 2 • • .. .. • • 

11 : 1 - 50 · 2 - 10 · 18 - 354 · o - 0 · 1 - 2 22 - 416 · 4 - 1-.. • • • • 

Gia Dinh; 25 - 2,972 · 45 - .3,771 · 11- 114 · 2 - 201 · o - 0 • 83 - '7,058 14 - 22 • • • • • 

Total · 248 - 22,305 : 155 - 6,239 • 162 ~ 3,297 • 22 - 5?, · 18 - 64 604 - 32,461 • • • • 

% of Total 41 - 69 a 25 - 19 0 27 - 10 • 4 - 2 :3.0 - 0 100 - 100 · 100 - 100 • 0 0 



TABLE 2~ l>iEljur Undorgr·:mnd Loaks ~ound During li6()phone 
6urvoy~ tiy Districts (23~ of the leuks fOWld with 
an GstiBfJ.ted 82~ of tho '>Teter loss.) 

District ~fuin Service Hydr~nt V~lvc Tuto1 
(nw;.:bor ~f Loaks ]'u11owoc1 by EstLi1!ltcd WSS in m.3) 

1 

2 

3 

4 

5 

5 - 9040 

9 

b 

4 

9 

3075 

6 ~ 2 

300 

725 

1570 

1750 

7 

8 

9 

10 

11 

. . ' 

6 - 1125 

1~ u 'f 

1 50 

5 

8 

6 

4 

5 

2 

1 

5 
--

295 

550 

327 

220 

135 

250 

~ U .P P LIE D 

3 ~ 140 ~ 

liia binh~ 13 - 2875 41 - 3740 1 - 200 

· • 

· • 

1 - 10 

. 
e 

10 - 9335 

17 

12 

14 

3625 

627 

890 

1790 

4 - 1885 

1 - 50 

11 - 1375 

4 

1 

55 

150 

50 

6815 

Total 55 - 20510 80 - 5872 1 -- 200 1 - 10 i 137 - 26592 
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viater .itud:r fI 3 ~ Gu Xa Phu Lal1l~ iJuonb Hau LTiane, in Gho10n 

'l'ho area cun be classified 8S a lOv/er ~ m.iddle incolil6 ~ 1'es~
delltial area.. l'hero are thl.rty-four illot0red cOllrlGctions fOI> 

thirty-nine proycrtios. .J.\lO hundred ana ninety-nine rosidents? 
or an averago of 8.8 occupants per connGction~ COnSUillG wator at 
an aVGr~5G of 1~7 1itors por day. 

~d th, the line prOSSUI'8 on u tlPical day r-ane,ing frOLl 1 hl8tcr 
\1800-1900) to 14 .iJleters (0300-0400) water c01u.an, and ltlith tho 
house ill.oters recording 100;0 of wetor flo\ling into the stu.dy area 
\ by cOillparing with a c[llibrc:lted IllCstor illetor) consumption "'/[lS 6S 

follows: 

24 Hour' 
NLlX. riour (1000-1900) 
Hin. rto~r (0300-0400) 
/0 .rv.i£J.x. hate to rotEll 
/0 Hin. rill t.::: to Total 

~ea Consumption 
in Gubic ivlcters. 

38.~ 
63.6 
7.5 

166/0 
20% 

i'er Capita l)onsumption 
in Liters 

127 
212 

37 
166,0 

20/0 

Noto thot SOille ruin water is collected und US0a for "lashing 
and cl<::;nning purposes but t.he 8.mount is not significant. 

~tctistics per COIUlE.ction aro, os .follows:. 

}Jropertios 
J?lUl!1bing :It'ixtures 

1'aps 
.:Jho1,.rors 
tia th 'l'u bs 
Tank 'loi1ets 
l~on 'i'arlk Toilets 

Wo tor .::;torcge Capacl. t~r 

uround 
Elevatod 

- 13 -

1.15 
3.7 

2.2 
0.3 

0.2 
1.0 

0.72 m3 

0.7 



IJccupants 8.8 

Adult 4.3 
Lihlld 4 c.:. • .-I 

l\iot~r Gut£. is as follo'<lS ~ 

!HEaber: lviak<:l urigin ~ ~ 

12 lJoris French Velocity 15lllll 
12 liock\wll US lJisplacGlllcnt 5.8" 
10 bcdger US .1 jj 

... 14-



TABLE 4, DATA SUlll1ARY' FOR WATER STUDY AREAS 

Cholon Saigon Gia Dinh -
Income Bracket Low Middle High 

Middle Middle 

Properties 39 17 36 

Meter Connections 34 14 34 

Occupants 299 125 233 

Occupants per connection 8.8 9.0 6.9 

Plumbing fixtures per connection 3.7 4 .. 2 6.4 

Water storage capacity per connection m3 0.7 0.8 0.7 

Per capita oonsumption, arter ~18tam 
leakage repaired. 124 140 150 

Displacement meters 22 5 34 

Volocity meters 12 9 0 

Haters found stopped 0 1 2 

Meter registration, es found 100% 85% 34% 

Meter rer.i~tration, after leakage rLpnirad 87% 

Meter rrjgistration, after stopped moters 
rople0ed. 95% 95% 

Normal prossu.re rango 1 moters wctor 
column. 1-14 10-22 14-22 

Ratio in"ex. lfour to total consumption 1.66 2.50 1.50 

Retia niin. hour to t.tal COf1lW.llXPt104 0020 0.10 0.18 

- 15 -



100 ¢ mm pipe sample from Cau Binh Tien in Chalon. 
The pipe was installed in 1924 and is heavily encrusted, 
up to 16 mm., with iron deposits from ground water wells8 

500 mm ¢ pipe sample from Gavep collector line in
stal1ecl in 1925. This sample came from Vo ~i Nguy & 
Chi Lang in Gia Dinh and shows tuberculation from low 
pH water. 



i u. 6. / Motor 
___ •• _~ ____ cu _____ , __ ~ _____ _ 

200 400 600 1200 
',I.',)rpc of ripe Class t:>atety ,lI'actor ill!il. Iillll. Illill 

Std. IbU 
Glass 150 

\..iomposi to - .£'VG - l"iborg1ass 150 

100 psi. 

i201yethy1one (hi/Sh dEJnsity) 80 psi. 

2~1 
4~1 

4·1 

~ast Iron \coatod ~ linod) 150 psi. 

Duct~le Iron (coated r 1in~d) 150 psi. 

Stael (coated I lined) 150 psi. 

~sbcstos COluont (coated) 100 psi. 

hoinforcoa \.JoncretG prostrossod 
(cooted) 100 psi. 

... 17 -

f". 
b 

16 

9 

14 

15 

8 

23 

60 

33 

32 

20 

36 

160 

40 80 

42 

59 lId 



PRO~ECT SCHEDULE .& TI~E DIST 
~-, 

I I "-'U~e ~ULV AUG. se~ OCT. UOV. Of!C.j ~AU. pes. , 
SCHEOLJI..e.O COM pL..eTlot-J 3 c· 8 .S 14.4- 21.9 29.4- 37.Z'4S,Z 5Z.~ .0 
ACTUAL. ·=OMPLETIO ~ Z.O 5.5 7.5 15,0 Z2.5 30,0! 57: I 4(b,C 
A !~I~i .,. ICI--'.Q aMP. [~~~~ 

MAPF'fUG 21 ,() 61 16.0 /-,/1'10 II"I/-zr I 
I .. SYSTEM MAPS {l !1$,OOa /'5 100 1.5 ..... , -... - : 

-Z:-SYSTEU WO~KI~JG MAPS 8.5 lao 6.5 ., 'I 19/1 
3_ PLA~tJlt:::iG UA~IS \.5 100 1,5 aY'5 -
4.Flh.lAL.. SYSTeM ~APS 4.0 2.0 0.8 
5_FIUAL PLAtJ~nJG UAP5 1.0 100 /.0 .9 '15 
·G.5MWO 5YS, UAP CO~ReCTlOUS 4,~ 80 3.G 

e i 
SYSTE~ I~VE~TORY 11.0 78 ~/" 

III I ;,;.'C II 

I_VALVES .3.0 70 ~ .. :..,... II. ,. ~ 
--'-- .... 

ZJ~YD~A)JT5 3.0 <05 . ...... -10 ., I/I~ 
3_P/P/WG 4.0 ;:0 c,0 

. 

A.CO~1<OSIO~ I:FP5CTS 1,0 10= 1,0 1/$ 

C 
HYDRAULIC UEAe, 'ZO,O ~8 10.7 - II III 

I .. PIPE COJJt?ITIO~ TESTS 5,Q I .... ~ 
"""" !5.0 /("\ 111=: 

Z.FLOW TeeT$ 5.0 1'::>0 5.0 1l"l i.LJ 
5. ~F<ESSL.I~E eu~v~v 1,0 0C "'C7) I,;.~ 

4 .. GEOPHO~ e: e,U~VeY 5.0 ljQ 5" ..... 
5. T~UIJK UAI~ SUt'(ve:y Z.O ,~"" ..... (' .... "' ,,-" 10/15 12./15 ' 

~.OISTt<ICT MeA5UREUE~T 2,0 ,'71 ..... 1.8 .. -.. -, 
r---" D 10/115 
Pl-A~~I~G STUOY 7,0 60 .".0 If' " 

I 
i -

I .. OEUOGRAPI~\( 2,5 100 2,~ IZ/~O 

Z .. L.AtJD USE /.~ 100 1.5 II/ZO 

3.A)ATEt<. '.JSE: ~.O ~5 '2.0 10/IS 

E IP/~O 
J:LhlA.~CIA\'" F'ROG~AM 0,0 10. 0.3 

F= _ --
HYOgAULIC ~k1AL YSIS /5.0 45 ". ... "' .. It) ,L,t.' -., :_UODEL ve~It=ICATIO~. \0.0 85 5.1 .~ ,-

... -. 

" 2.IUMEI:'IATe PRO<5RA'M 5.0 Z5 1.2 ..L--
B .. l.O""'6 ~A~GE PROG~A~ 4 ... ") 10 0.4 

G 
5YSTEMPL~1I~1~,-=, 15,0 4~' ~ .0 -

II VIS 

LI)JMEDI.ATE PROGRAM 4.0 40 I .~ 

t= 2. DEve LOPUr:UT UODUL.E 4.0 65 3.4 .--t-

~-

:3 ... COST E6TIMATe.S 2,.0 -;t·o 0.< ... ' 
4 ... L.O~G RAtJGE P~06B~M 5,0 Z5 1.5 -

H . . ~ . ---
~elOo~"" 8.0 8 O.G -
I"TEXT 4.0 15 o.e; -' U;l 

-Z,.\#RAP!--4IC 6 2.0 
c~CI..IE~T ~evlf!j..lJ L.E SEt-..u: 

r4 .. ~e.V'Slo~se FI"-JAI- '2.0 PRO' Jl<es~ ~RI~ ~QtDJ is ,MO; 
I<EP~Oc?UCT" OtJ ~G ~~]: Cl f;/I\!t:'t.; T UO JTH /////1 - -_ ... ... - ..... . 

100 "tj;r r~-'~ -_.-
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FIG. 4 ~UUE3E~ OF VALVES 

I~SPECTED I~ 6AIGOf\J CHOLO~ 

AND GIADI~~~ P~OVI(\JCE 

ueTCALF ~ EDDY, I~. 



SCALE 
o 500 4000 1000 100 MitER! 
I 1 i~ PITOUETEII\ GAUGI ~G f 

OlJ COtJc..RETE TRU ~l< 

t> PITO~H~TER GAU(i,\t.JG 
01..1 I~ON PIPES. 

® PITOMETE~ CO~SUtJP' 
OISTRICiS. 



~ PITOUETE~ GAUGIt.JG POltJTS 
OtJ COI.JC.~ETE TRUt-JKS. 

t> PITO~eTER GAUc;.I~G POlloJTS 
O~ I~ON PIPES. 

® PITO~ETE~ CO~SU~PT10~ 
DISTRIC.TS. 

FIG, 5 LOCATIOtJ OF 
DIST~ICT UEASUREUEUT 



SECTION IV 

PROGRESS, CONSTRUCTION 

This project does not involve construction and no report 
is made under this section. 

SECTION V 

PROGRESS, PR~"T 

This project does not involve procurement and no report 
is made under this section. 
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UBtO 0f cuntract 

U0ntrcct typ<:: 

Contract cst.li:lote 
Dollars 
Piosters 

SECTIU1\l VI 

AIu -vn- 86 

4/12/70 

Lost Plus Fixod i08 

5g(J~209 
20~000,000 

Additional expenditurcs since previous report 
~ollars 36,000 
Piasters 1,120,740 

Expenditures to data 
Dollars (5/23/71) 
Piasters (5/16/71) 

vontroct comp1ctivn Gate 

~chodulod percontagE:. cOdP1ete 

.J.mticlpated cor.lj?letivn date 

ir.ctual percentage cOIJ.plete 

.l.'i1lO lo~ 

- 23 -

407,000 
8,397,197 

March 1, 1972 

68.2 

!,iarch 1, 1972 

65.4 

li.bout two weeks 



CJBli 'i' IU.a:, VII 

On1oY 31st~ there '.fore 35 VietnalileSEl on the .,Lotcnlf ~ Eddy 
6tc::ff. This represonted throe less th2.n \,]~re on the rolls at the 
end of the lost reportin~ period. Ihero were four ~ilericons and 
one Ihird (jol~ntry .~ational for a total steff of 40. 

During the month the following U .3. ')taff \-101'0 in Vietnam 

tocting ,eroj oct J.iianager & 
lJat~ liollecto"" 

Hydraulic Engineer 

(Loft ~Iay 10, liJ71) 

Fiold Engineor 

(Loft Mny 3l~ 1971) 

.Goth Hssrs. lJolon and-~hoarston have completod their work 
in Viatnc.:m. dr. 61warst,on's work os Offico l'mneger Hill oe cbrriod 
on by Hr. Ernesto Gobriel who camo to the projoct tOllill fro.m. tho 
,ehilip.l?inos. 

J.Juring thE) roporting period the district moesuroIilon't program 
Wl1S co.ulplotod r.t £: number of locations ond cOi1sequent ~an poyer 
requiro£lents viOrEl EJxtraordinory. It was decidod after discussions 
with tha Proj ect .aepresontotivEl that it \.fould be more practical 
and ecomomical to man shifts of 12 hours with men from the field 
crows thon to hira extra crowe for tho :naosUralllGnt progrD.."il. 'l'hough 
tho pay rollo appElor to hElve incroasod rather shnrplY9 thoy will 
fElll off proportionately during the follm.Ting pay pariod. J?o tho 
cr0dit of the supervisor;y- personnel ond the fiold ol1gl.neors !).s 
wall as tho Cr011lS thGn.J.sol ves ~ th0rEl \>loro no delE.Ys or oxtens:l.One 
of the t~sts once they bogun. 

It is anticipated that in the coming month thot tho ritouulll:ll' 
und .PrElssure f/lofiSUrelliGllt Work will bEl oomcludod "4hich will 0110 ..... a 
further reduction in stnff numbors. 
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SECTION VIII 

ENVIRONMENTAL WORK CONDITIONS 

No report is required under this section for this reporting 
period. 
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.. • 

III 
.J • 
U 
;) 
o 
o : 
III 
I: 
1. o 
Z 

PROJECT_S~A_'G.::...:O~N_WA~TE=R.:........;.:;RE:....P_O~RT:..-_________ ACCT. NO.~_I __ PAGE __ CASE. 3 

sUI!lJECT-.--:S~T~A~ND~A~R~D~D~I~ST!.!R~I~pUT~..!.I~ON~N~ET'fI~O.!!:ItK~S~YS~T:.lI:EM~S~____________ 0 .. TL EEIIU4BX. 191 L 
OE"'/AIL _____ U.-:..S~E STSTEM FOR 50 0 - 7 5 0 pphD COIlo4"UTI[O Ih __ _ 

PlPE SIZES 
----150 ... --250 MN 

__ OUTSIDE 

4.89 laD I 
18900 CMD t 

.-150 * 
CASE C 

2·39 110 
9070 CMO 
- 300 liM 

150 

FLOWS BASED ON qQO LPCO. PLUS 
FIRE flOW. 63 LPS, C = 120 

8 : 500.--@---+--... ---t-·-----j 
.., GI 

76'~O ~GMDt ._ .... _ .... _ .. ~ 1soa:....-I-----+--I------4------I 

... S! IIDG 
17100 C MDt 

I 500* ... 
~ CASE B 
a z 
~ 

,.: 
g 1.39 If SO 
ill 5270 eM 
lIS 

~ 

0 

1.28 UOD 
~8~O CMD 

.500 * 
CUE A 

t 

~ 

- 1 ,so ltIJtt 
6830 CMD 

I II woo . 
7530 CMD 300 11111 -

.... ",... ~ - - - -
- - - - - -
- - - - - -

.-_ . - - - ..... 
- - - - - -

I - - - - - -
- - - - -.-

I 41 no . 
5370 CMO -

I I I I I , 
I I I I I I , 
I I , I , , 
I I I I I I , I I '. I 
J I I Ih I 

I I I I 'j I 

, . 
.-/ 

RESSURE DItIP. IIETERS 0 1-J-_~ __ ..1-4-___ -.--+----'------~ 
o 6 

- - -
- - -
- - -

- -
- - -
- - -
- - -

. 
21200 

I I 
I I 
I I 
t I , I , I 
'. , I 

-
-
-

T 

I 

• 

tOOO~-------~----~~~--·--··--

1f:O h_----·----H~----tJu_-----l 

I - g o 500 ---,--@--t---tl"""--+------~ 
Q 
N - 1ft -

-
- J 
qy O~--------L~--------~~----~~ 

10 1&1 5 

~/ • 
I + fi J 

~c..l 
I • C118 
1 "';'(0) 

I 
"'00 

750 -~- .• 
7!JO n~f ,/ 

I , 500 -.m ,~-+--__ ~ 

I / 

.. .... 

i 

I I I I I I I I I 

= I , I , I I I I I I d 0 
a :i M 

1 I I I I I I I I -
-

210 11--_
50

-,1°; .-~~ I...L-- J.-...-.O __ ., 

1 0 l-!--~..--s......-V __ i..--"'-"·~~ 
6 10 ~:, 

l o \500"J~ 
1-~---~1!!08 ... ----

·ppho = PERION3 r£R HE~iIRE 
• PRESSUItl ORe,. LOCAl 10" WITH 83 LI'S ':till Flew (1000 111'119) 

o I'RESSUIIE ORO" LOCU '0" AD IACENT' fI • FfIlE Flea 

PRESSURE DROP (M.) 

"SIll! If lutlliE lINr 
Sn"H'''UJACEHT LAIft 

.~... I J~ 



., .. 
:t 
II: 
o 
It.. 

o 
a: 
~ 

III 
.J 

• 
U 
j 
o 
o 
a: 
CI. 
I&J 
I: 
Z 
o 
z 

.. ...-.. 

PRO'I:CT _ _ ~AIGO" WATER REPOR{ __________ AccT . No . . _ 98~.1 PAGE . CASE,~ 

SUBJECT ____ ~IAMDAJULD.lSU I BUTlON .N..IDQ~K. SYS1.E=M!<....S _ ___ _ 0 ... TI: __ FEBRUARY, 1971 

OETA'L __ USE SYSTEfII FOR.5 ~1l-=- 1. Q_Q 0 ppha ____ ______ CO,.."UTIlO By 

PIPE SIZES 
- 200 MM ., OUTSIDE 

- - -ISO MM 

6, 27 If 

23700 C &D • MD 

1000 * - -
CASE C 

110 ~ 0 
2 64 III 

10000 eM 

GO t MO 
8 , 32 II 

23900 C 

750 * 
CASE B 

~t 2. 12 t.t 
8020 CM 

'030 '100 

"930 CMO + 

500 * 
CASE A 

3 33 IIGo . 
12600 CMD -
- - - -
- - - -
- - - -
- - - -
- - - -
-2. 42 MGo 
9160 eMD 

3.03 MilD 
11500 CMD -
- - - -
- - - -
- - - -
- - - -
- - -
- - - -
- - - -
-1.94 GO III 
731W CMO 

1. 41 IIGO 
5350 CMD -

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

INPUT 
300 Mil FLOW 

.- - - - - -
- - - - - -
~ ~ - - - -
- - - - - -
- - - - - -
-

300 MM 

- - - - - -
- - - - - -
- - - - - -
~t - - - -

- - -. - - - - - -
- - - - - -

2.~ 
'--" 

5.311 iliaD 
20lJOO CMO -

I I I I I I 

I I I I I I 
I I I I I I 
I I I I 1 I 
I ..L I I I I 

I T I I , I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

tg SOD .. " 

C---'I!100 II-~.j 
• ""hI = PElt SONS PiR HECTARE 

FLOWS BASE ON ~ LPCD, PLUS 
FIRE FLOW • 63 LPg, C :: 120 

I~~-------~~'---~-------~ 

I 
S 5001--~-
II") 

250~+-------4----------+--------~ 

o~--______ ~ _______ ~ _______ ~ 
5 10 15 

I 000 "---=----~---__ __r--------, 

I 1 750r--------~~-------+-------
ell 
ell 
In g 500·-----~--~--------~--------~ 

N -

J 250 I---+-----t- ----+-- ----1 

o ......... '--____ . ..J-._ 

S 10 15 

~ 
1000 

Ii 150 .. -. 
:II 750 • ~ . 
N 

500 

III 
:II 

0 250 • 
0 -... g 

on 

-.l o~~~----~--------~--------~ 
5 10 15 

PRESSURE DROP' (M.) 

• muuu DROP LIICAT ION 11TH 13 LPS ',ltE ,tn (11100 .,.) 
··SIZE 8F OUT!'I' LiNt 

SUYINg ADUCINT LlIiP 

/ 
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PROJ£CT--=S""A.:...;IQ:..::· C»t~WA=-,.TC!!:E:..:..Ii(-"R:..:E,,-PO:::.:R!.T:. ___________ ACCT. No .. --iSqL __ PAGI: _ .V~~.ti..bL.... ---:-__ 

SUBJECT STAnDARD 0 IS TtlBUTI OM "ElWO,!!;RK!!.-:::S.:...;Y:::..ST:....:EJ4=S _____ _ DAn FEiRUAltVIl 1971 
DI:TAIL ______ U_!_E_S_Y_ST_EAI FaR ] 0 Q 0 - 1 5 n 0 ppha COMI"UTI:D Ilv ____ _ 

PIPE SIZES 
--200 * I .,, __ OUTSIDE 

FLOWS BASED 01 ~O LPCn, . flLtfS 
FIRE FL~. sa LPS. C = 150 

MO~ 

1500 * 
CASE C 

. 3~e!5 108 

13,800 C MO. 

~ 
1.&7 ImI 
33,600C 

1000 * 
CUE B 

~ 

'.80 lao 1 
6060 eND , 

750~ 
CASE A 

--250 ... 

• 2t IIIGD . INPUT 
16.300 CMD 

.400 101 flOlf -
2~r----------r----~r--r-------~ 

..... I 
- = 

1 • 
g , .~~--~~t __ ~-----~------+ 

ID • 

J ~oo~+-~---~----______ ~ _______ ~ 

-- 3029 160 
12.~OO eND d.! PRESSURE DRO~ IIETERS 5 10 15 

. 
1~90 eND 400 III 

'A- . 

'"'!'" 

- 2073 IroD 
8~10 CMD 

6130 CHD --

.. 0 

J 
0 

1 
I 
: 
ID 

:8 

CII 
CJ .... -

J 
32,2~CMy , i 

Co) 

!8 
..,1' 
.. ,'0 

-0 

"'- . • .. 
= 

Ll 

2~~--------~---------r--'·------? 

1500~· ~--------~ ---~, ,.. ' ., 
, C ... 
t 
-I~~--~~~.---------~--------~ 

i 
500~~~~---r---------+--------~ • 

O~~------~--------~~ ________ ~ 
5 10 15 

: .. .. 

20001 
I 500 w.-----t--------:"8F~II'_tCI....,,1 

./ .... 
100 \tIP. ,/ 

./ 

. O~~---.--~----~--~~ ____ t~~~· 

~ Il&e ... , 

~-- 1500 " ,----~ ... 

6 10 ~"' :'" . II 
PRESSURE DRiJ' {~,,} ~ ~ 

• p,ha = 'EaSIHS PER KlCTAIE 

• PJI£SSl1tE Dim' l'CATlItt flTM U LP. "~F. FL" (11GO CPI) 
o 'XESSIiIE D"P LOCATIO" ADJACENt 11 • fIt! FLOW 

··''If OF 'UTllor lill 
SW 1.1i8 AJIJAWtt Ime 

..... 
- , 
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P~OJECT SAIGON.WATER REPORT ACCTNo. 98~1 PAGE .. ~A_SE._~._ .. __ 

DA TE: _...fE8RUARY~J.!IL_ SUBJECT STAtlD~RJl j)!STR 1~lrl]~" kElltORK SYST~ _________ _ 

DI!:T AIL ____ US_E_SY!.TE~ ~o~ 1 (I a a - t 5 () 0 P_Ph_B ____________ _ COM .. UTED Bv __ _ 

PIPE SIZES 
-- 200 MN 

, 
__ OUTSIDE FLOWS ~ASED ON ~OO LPCC, PLUS 

FIRE FLOW. 63 LPS, C = 120 

A 83 "GO ? INPUT 
17,600 CMD 400 MY FLO' -

20OGr-------~~-------.--------__. 

90 42 ft 
35,700 C 

1500 
CASE C 

1'5~ 
211 • 

1000 ~--~~----r---------~--------~ 

tlot 

* I 
~ 
at 

. 30 89 .. 
I~,OOO CM 

00 i 
0 

500 

-- .3 0 33 DlGD 
12; 600 C-V.n>· ~ . o~~------~--------~------~~ 

Pli.f SIUftE 1110'" !lETIRI 6 10 15 

~ B7 110 0 

1~900 eND 400 ... 2000 r---------r---------,....,...--.--4----t 

---r 1600~--,----~--~----~---------_4 i 
• a 

MD t 

! _1 000 
~ CASE 
;; 
z 
IaI 

B 

* 

>= 20411 iii. 
g 9~20 C :Wi 
11.1 .. 
I&. 
...I 
~ 

~ 
:I 

1000* 
CAS! A 

I 
g 
• 

J 

- 20 28 Kn 
. 8550 CMD lq 

0 10 73 ltGa 0 

9600 CMD 40,70(1l CMD -- -
• :lj 
-e,.) .. 
ClIO 
";0 

lID . .. 
J.t) .-

~ . 

'. = • 

y 1l01l .., 'I'" ~ 1500 III. , 
. 

to 

W ppha = pus"" (lER H(CTUI 

: 1000 ~----~ __ ~-------~-4--------~ 
N -

o -~----~~----------~--------~ s 10 1,5 

o~~------~--------~--------~ 
5 10 tIS 

PlESSUR£' &IUtp . (14. ) 

• PRESSURE DRIP l'CATI~ .ITII 83 LV. 'lIE FLO' (,eno tftIl 

··,m ""Ut1lE LIME 

In'W:-aIliJACl1n LOOP 

.... 



PROJE.CT SA I GOlf WA Tt.K C( t.rul\ , 

SUBJECT ~A~ARD 0 I STRI BUTiON ME-ry.ORK SY_S~T--,-EM:-;..S ___ _ 

On~IL USE SVSTEI FD!!_iO 0 0 - 2000 ppna ______ _ CO",,.UTE:O By __ 

PIPE SIZES 
--- zoo 104M _OUTS I DE 

J J ,50 NGO 

~3.800 C MD ~ 
2000 * 

CASE C 

-300 HM 

6 96 1100 0 

26,300 CMD - 500 MM 

.---

IHPUT 
FLOW -./ 

1 
I • 
Q 
Q Q 

o 
cD at 

FLOWS BA~EO QN ~oo LPC9, p~~s 

FIRE FLOW. 63 LPS, C = 120 

2000 ..----------t:t-r-....... -------,.--.--- .- --

I~ ~----+-__ ~--------~-----

lOCO 1 r 
I 

I 

. 40 99 MGD 
18,900 CM • 

J 500 1-' -f--+---t------+------j 

D 

11.70"00 .. _1 
q.q. .300 CfoO 

1500 * 
CASE B 

2030 'UID 
8720 CMD • 

-- 4o!!I.MGO ~ 

17 100 
0 

CMD 
(PRESSURE OROP METERS 

" 3.0 IIIOD 0 

2~OO CND 500 1111 
20(0 r----

.--

-Jo~._"U .. -
13,600 eND 

2 53 IIHID • 
9600 CMD -

. 

f.) 

1 
I 
0 
C> 
ID 

o 

• 
Q 
C'.II 
N -

J 
9.93 ltaD 

37,600~~ 

~ 8 
:0 
-0 
110'" W .. 

• CD 

15a) 

1000 

-- 500 

o ,-'---'-__ _ 

2000 

1500 

4_ ~- .. 
Q 1000* I 000 ~---~~--------+---

---

CAst A 
Q ., -

U 500 ~---+--- -'---1 
o J...I.-•• ....L-. ___ ...-L-__ 

tQ eOD '111. 

~I_i---__ "00 .~ 
• pph. = ~fftSINS PER HECTARE 

• PRESSURE OROP LOCAl ION I'Tft 83 llllS· 'lftE FLI'I (HIUO .,.) 

() '~£SSURE DROP LOCATIOW ADJACENT rt ·tD'IRl FLO. 

------~ ....... _r •• ! FLlII 

5 10 

PftfSSUR£ DROP (M.) 

··"2£ OF GUTIIQE LIME 
SERYING ADJACENT LOOP 

.... "' . . ....... 

__ --.J 

15 

71 
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PROJ ECT _-=S::::A~I J!:GO!!..'.N!-!!W!:!AT.!...!E~R~R.::.;EPwO~R~T ___________ AC:C;'·.No. 98~' PAGa-...!!C:.:.,:A::=.S=E __ I:..,.I~_ 

SUBJECT STANDARD 0 I Sl'R I BUT I OM NETWORK SYSTEMS 

OUAIL USE , SYSTEI FOR 2 50 - 5D 0 ppha 

PIPE SIZES 
- - - - - -100 MM _ OUTS I DE 
- - -ISO MM 

500* 
CASE C 

1,,39 lGO I 
521.8 ;CNf) , 

400 H 

I I I I ----(---r--1----f---
----f---f---f---f-~-

-- --C- --,-- --,--- -,-------,--'--,--0--,--:--,------,----,-- .. ~- --,---

400 .. 

I I I I -- --,---,---,-- --,----

J ltv 

o 

DAn: MARCH. 1t7! 

CO"'~UTf:O Bv ___ _ 

flOWS BASED ON qOO . LPCD, nus .' 
FIRE FLOW e 32 LPS, C = 120 

-t' , 

,-., 

f. ;/ . 
j '. 

: .. 
" 

" I .. .- ' -,- . -... 
...... . . ~ . 1" , . . -
'"" , : 

, 

! 

10 

. , 

~ 

" 

15 

..... 
• .. - --,----'----,-- --;----

I 
• D. 

250* ----,----,-- --(- --,----
---- -- -- -- -- -- -- ----
-- --'----L-o-'----,----

I I I I 
CASE 8 

21~~4C;t -- -----j- --,-- -- ----

QI 
CI 
""', e=-

CI 
N -

... ..... 

•-.-.--.'-.. -.--.'-.-.--.(.-.--.'-.-.--IItJ 
, 3&0 IftI o ----.-------~----.---~~---------,~ 

250* 
CASE A 

00 110 '.0 
3062 CMD 

. 2.41 lao 
9390 CMD -- 400 Mill 

I 
I 

-
I I I I 1 I I I I • I I 1 , I I I J 

-i-,-'-,-I-I-I-I-'~ 
_, , I J I I ' I 1 I 
I I , 1 I , , , , 
til I r 1 , I I ... ~ -- -ar- ~ - - - a. I 'I I 1 1 I 1 
, , 1 rf\ 1 , I , I 
I I 1 Y , , 1 I , 

_'_'_'---'-1-'-1-,-I , ,-",-, 1 lit 

t 
Ii 

(,,) 

:So 
":00 

0) 
~ 

. :" . 

~O() 

, 210 
III 
ClIO • 
a 
lIP 

; r: 
I , I , , 1 1 I , 
I , I , I , , , I "/ : 

-'-'_'_'_1_1_,_,- _ 
I 1 I 1 , I ' t , 
I I 1 , I , 1 I 1 
I I I I I' , , I I 
I , " 1 1 I 1 

I -, 
• 0 .".: 400 .. 

, ~ 

1- ISOO 1I1,----~ 

• ,phil ;:. PEUGelS ~R H£CTARE 

• 'RESSURE OROP LOCAtiON .ITH· at lPS " ,RE Furt (10110. OPl) 
(lD8r41(!lIer nDnD 1 nl!ATlft •• fry 1111 t:,.~ , '1.,. 

I ~o !S . 
0 ' •. _. 

, : 

I 

! 

,~ 

.J 

5 I~ 16 

PR!SSURE DROP (M/) 
{ 
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PROJLCT SAIGON WATER REPORT 08~' , - CASE ~ ACCT. NQ. __ -__ 'PAGfI._~;..o.. ______ _ 

SUBJECT STllfDARQ Q 1.sTlliUT I ON HETWOI" SVSTEMS __ : ... - . OAflE .• MARCH. IUJ 

DeTAIL US~ nlIEII FOi' 2 5 CL,,:, ~7-=5~O'-...:-PP_h8____________ COIIIPUTliID 8v ___ _ 

PI~E srzf.S 
- - -fSO 10M __ ooT310£ Ft..GW$ lASED OM IWO t~D, .. 

111ft MO"FIIl£ It.'OII C = 120 , . 

• , 2; 25 JIm) 

8525 CWD I 
I 

500*' I r 
CUE C <} I , . 

I I I 

~l'~~ t 
. . 

I I t 
.. 

.... './It ...... I - I 

-'t"-

2..17 _ 

2.'8 I!IQD 
I05~ CMO 
~ 400 1M 

.. . . ~ 

. .Tn, 260~~------~----~--~--------~ 
.: 9 _. 5 .J~ 

~. I J~. '. ~_ .. 

'~~'----~~~----~~------~ < 

11272 CMO t I I I I -
, .... : 

~·tnO* 
ClS! I 

2014 ISO 
II ~t CMD 

I , I I 

I 
I r f 1 -, I I I 

I .. ~ 9 
, I 

f ! 
J 

~ I 

. 400 .. 

.'" -

- - - -- - - - - - ..... 
__ ..- ___ ... _'.-cl-t_ 

',' .... 
- -.- -0- - - - - - 0 ! 

't ....:. 

. f 1.0 . , ,. 

.r , ... 
. . -

.. ~ .. ' 7 ( 
.J, •. ' 

. J.. 

-' .-/ I' .:.. •• ~~. , 

r . 't.! 5~ ____ . ____ ~ ______ ~~~ ______ ~ 

, .t 

~--~----~~---,~-~--.-.---i 
·1 

H4lJ---~-M-";""+-~--.-+---- ._A 

- - - - _. -- -.- -- - s ,- .... 
----------- .... ,'. 

'1"' -----.--.- .... - ~I" ·:·IOO~~----1~--·---+- ....... -J 

~"""·-"-"-".-BR~"IIl:· ~~~ ____ ~ __ ~ ____ ~ ______ J 
~ o· 6 10 Hi 

," 400·. ~ "'. ~~ 
PRES~d llRVP'(M) 

+------- t .. I - . 

( 

.' . 

I .. 
• pphl % 'ER.tMM PER KECfAl£ .. 

() PMfaSURE ORO' LOCATI&l.IIYI IG F.IIE· 'La, '.' • I 
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PROJECT SAIGOn WATER REPORT ACCT. No. ---=-98-=-Ij.-,-,I~ __ PAGE _ . ...tMf-L13 __ _ 

OATE.-'4I\RC" .. 1871 SUBJECT~."j)ARD OlSTltl8llTICIH NETWORK sYQTEMS 
liSE In TEM FOR 2 5 0 - 7 50pflhl DI!:Y AIL ________ ._~_'=_"_____'_...=._""_ _____________ _ COMPUTED Bv _____ _ 

PIPE SIZES 
-----100 MM _OUTSIDE 
--200 t44 

~134 M& 18II'UT 

_ .2088 leGD I 
10, 109 CM(H. 

- 400 MI 

, I , , 
, , , I , --,--,--,-- -,-- --1--'--'--
, I' , ,,' __ , __ j __ (,.G_, ___ ,._, __ 

500* I 
--=-...::;....:==---~ , i I ~, 'I, 

CAu e .. --,--,-'.,'" :--r- --,-.--, ! ! 

5 2~o8"6C~ 1.-Ii-:-.-.:-IIlQ_~*-I!ilI-il'-II-lI-Q_-Bl.-.-:-_-I..'j' .' ~.... --:--:--:-- --:- --:--:-+ 
, " , I" 

JI. Hi !it""' 
811J0 eM!, 

~ 3.80 UOD I 
13,676 CMDt 

11 500 * CI 
CI 

CASE. .. 

-

g 81 110 n 

3060 eMD -

. 460 WI 

40.1). III 

400 IIHI 

1-
m ' . 

III 

i : 
_<g 9\l ... 

J 
2 27 mil ... ! 0 

dlO CMD -

160 

500 

-
~ 

500 

250 

100 

FLOWS BASED Off Ij.OO. LPCD, 
~ITft "0 .FIRE FLOW. C = 120 

/ 
I - ~. 

; 

I • 

I ,.... 

! ..!-.~~ -- _ •• ~. 

- . 

" 1· .. 

...... 
.. 5 10 

/ -

j 

I . -
.' 

'. --- , 
- ... -. 

5 10 

I , .. 

,,' -. 

15 

". 

- , - .. 

. .. 

p 

~ 500..-_~1"__-__t-. _,., _ .. -._-.. -f"-'~: 
-

I , , I .. , , 1 , , 

~. 1 , , I , , , I , --,--,--,--,-,--,--,--j--,--
r· _, __ , __ , __ , __ ' __ ' __ ' __ '_..). __ 

, , , , , , It' ID 
I '-$-' I , 1 , , ~---r-:- ,. -:-1--:--:-,--;-- -..... ,... 

• 
g 2~r---~---+--------+-------~ .. 250* 

.. 
I , , I , I ! ' , ~ 

:II I , , I I , ,-,-. 
CI --:--:--'-'--,--,--,-,- -,.-CI 

"" , , I 'j , CUE A , , , , , , I , , 
--: '-:-f!r-I--:- -:--:--:--:--
__ , __ , __ , __ '_. _I __ ' __ '_-!-_' __ 

I , , , , I ' , , , __ , __ , __ , __ , ____ , __ ,_J __ ' ... _ 
!I , , , , : ' I : I ... , , " " , 

IOO~~-------+------____ +-________ ~ 

~ 400 .. o 10 15 

~Rf~URE DROP (M.)· 

.~.' 

• p'-' = PERS~ PER HICTAIE ...... 
o PRlSSUH DIOP LIJCAT lIN ItTll 10 nUl not· ,~ ! .. ". f '\ .. .. 
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P"o JECT _---"WIDoLG1lGt>Ua16i.)CaITIS.1.IEloaJ...J .QJKEILI2ORt<SlII",",-· .:.... ___________ ACCT. No .'---_98 q !._. PAGE __ ~AS E_I~q. __ _ 
9UBJECT_~STAKDAR1) D I $Tit I auT I OH "E:..;.TW-,,-O,,-,R-,-,K--,,-S..;...YS~T;..;..EJ4_S ___________ _ D~TE_~MA~I_L~tL 

OI!:T "'L ___ "=S=E_$::.:Y ..... IT.:...::E""I-,f-=O=" -"'2"-.:S"'-=O'----==:5...;:O'-0.::c..-P_ph_8 ____________ _ CO"'~UTI[!) 11,, __ _ 

PIPE SfZES 
-----100 ,. __ 200 14M 

ai_OUTSIDE 

F~OWS BA$ED ON qOO LreD, WITH 
NO FIRE FLOW C = 120 

- --150 14M 

SOO! 
I 

CASE C 

" .. ·n-Iu -. 
~290 CMD 

t,U ... 
5068' eM[) 

t -, . 

t " 
I , 

t .-

'r 

.t 
. '" . 

'>- • 

1 

-~. t 

~OP-~----~/~----------~--------~ 

! - ~ 
,. I~ -., ...... . ..... -+--

f~------/--.- ~'---------r--------~ 

;4.: soc ; .lJ -_---IIiIIiII_ItJ· .~:' ...... '.' -~+---.......~-.,-.' --t-----• ......f 

.5 Of ~ .·,'us ~!5IlL... ~j-+-!llll--_-+ ___ -r--+-----1 - '-' .. 

• , I 
, I , --,--,-1-

400'" 

_.' •• ' __ '.. .1 ___ t_' __ I __ .. 
, , I , "I 
, I r t " -.·-.-.1 ..... -- ..... , --'1-;-__ , __ ,_, - ___ 1_'-
t I' , " 1 I , It' I 

-,-,-,- -1- -,-,-,-

, ,r A '" J 
•
• --.'-I111-.'-I11·.-."

W

.fIII1-'II--.'-.-.' -111-.' . . 
_' __ ,'_-1- .J_ _' .. _, __ ,_ 

I • I I I , , , , I 

Q,65 HII. 
2lt85 eND 

. . ~ 

'foe- 40e .. 

I) . I 15 

nro~------~---/~~-------~ 

:~ 

/' 
1.. ~-"----+_'Tf---"----11--""''''''''''- - ---- ,... 

/. ! 
,. - QL 

~. ~ 
~.'.v~'VH-------I--~~~------~~--------~ = 

. . . ~ 
26n~. __ ·~~~-__ -_· __ ~ ____ ~I~·r.;~ ________ ~ 

9 IS 

f. .. 
:.'" 

~-----~ . ..... .. 
, .. 

. , 
.. J- _.- '. 

t-----,-.--..".,..-----.. --

• t 

15 

--- ;..<-_.-
.:-.:"',L. .... i}- 1!)CiIt--~i~Io-~~~----_+-

CD 

~t·· I· 

!; " 10 l6 
I 

. ;" PRESSU1tE OTWP (M) 
'l~ ........ 'l -- .:~ I • ..' .. 

( . " • ~ :I: Pi .. 1Na ,tII HRlftfti . , I' 

O',,,n .... ..,.Wa"l,. lIT" Me FHrl :fLa, '. ~!; I'} ". ~" -. 
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PROJECT~!GO_N WA~_REPORT __________ ACCT. NO .. _~~ __ PAGE. \ljl\i)_t.---,-I_:J __ 

SUBJECT STANDARD DISTRIBUTION NETWORK SYSTEMS DATE. MAR§;H. 1971 

DET "'L ____ -'U~S_"_E --"S,-,-Y~ST,-=E=-M..!.F_o~R~2 ....... 5.<Jo..10_-__ 7-,-",5 ..... Q~ .... ·$ ..... ",,:- __ ~ ______ _ 

PIPE SIZES ,4 ' 

- - - - - - I 00 104M __ 200 I4t 

- - -150 MM ___ 'OUTSIDE 

- 1 35 MSD 0 

5~06 CMO INPUT - 4 CO 111M FL 

I J I I 8~. 3 0 10 III 

11,761 CM ----(- --1-- .--,-- --,----
:II 
:II! I I I I 

1 
:iii 
:&I 

Q -- --,-- --;-- - -,-- - -C--- .1:) 
C> 

_500* 
CASE C ~ 

1,02 II 

3880 C ~~ 

50Q* 
CASE B 

e __ :.._, ___ -'_0-_, ____ I_- ... ~ 
I f I I 

3ilO lIIfI 

_loll no 
6115 eM{) -

r -- -- ---- -- _ ... -- -- ----
I I -- --,----i--~--,-- --,----

___ -' __ ._.'-..i_-' ____ , ___ _ 
I I I I 

-- --'--_J-e--I-- - -,---
I l I , 

~ If ~I Be: i .-.-.-.-.-._I11III,-l1li-.--.'-IIIi-.-~-ift 

, 1l 110 .8 2 '0 "aD Q 
.. 

. 98i~~/ 22~ CMD 
"UV IIiI -

-

COM,.UTED U,, __ _ 

150 

FLOWS BASED OM ~oo LPCO, PLUS 
fIRE FLOW. 63 LPS, C = 120 

.~. 

/ 

.I 
I 

/ 
C\. 

.. ! r 

I .J 
....., 

5 10 

/"\ 
~ 

/ 
'. / -. 

I , 

.. -, .-
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Purpose 

BASIC HYDRAULIC STUDIES 
ON 

STANDARD DISTRIBUTION NETWORK SYSTEMS 

In order to provide guidance for the selection of suitable 

pipe sizes for the secondary distribution network in the Saigon 

system, a considerable number of grid patterns were investigated 

by computer analysis. The purpose of these studies was to determine 

efficient arrangements of suitable pipe sizes to provide for various 

population densities as well as,in most cases, a minimum fire flow 

of 63 liters per second. 

The data presented are the results of basic hydraulic studies 

conducted to date and should not be regarded as recommendations. 

These results are subject to economic evaluation at a later date and 

to specific applications upon the existing system prior to establish-

ing recommendations. 

Basic Conditions 

The basic module was taken as a square 1,500 meters by 1,500 

meters surrounded by a primary grid loop. In addition, two other 

module sizes 1,500 by 1,200 meters and 1,500 by 900 meters were 

examined for the same internal piping pattern. 

The internal block size was taken as 150 meters by 150 meters. 

Some studies, however, were made utilizing lines in every other street--

that is, 300meters on centers which might represent an initial develop-

ment or the significant lines in an initial development or reinforcing 

METCALF & EDDY 
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The group of Cases 11-16 was prepared to show possible 

initial developments that could later be reinforced and/or partially 

replaced to provide increased strength for additional population 

density or fire flow. 

Case 11 is similar in pattern to Case I but utilizes lOa-rom 

pipe in place of 150 rom, and 150--mm pipe in place of 200 mm. The 

results shown are primarily domestic demand only, exclusive of 

fire flow. This pattern could later be strengthened by the addition 

of either 150-or 200-rom lines between the l50~rnm lines shown and by 

the replacement of the 100-mm lines by either 150- or 200-mm pipes, 

as might be necessary. The pressure drop shown with a fire flow is 

for 32 l.p.s, notthe 63 l.p.s used in other cases. 

Case 12 utilizes l50-mm pipe in one direction only. This 

indicates the potential capacity of a system where the pipes in the 

other direction are extremely small initially and provides a system 

which can be reinforced by the construction of larger mains in the 

opposite direction as needed, of such sizes as projected future use 

may warrant, ranging from say 150 mm to 300 mm. 

Case 13 presents a system utilizing 100-rom pipes except for 

two 200-rom pipes near the center in one direction only. This pro

vides an initial system of relatively low strength but of adequate 

coverage with the objective of ultimately replacing as much of the 

4-inch pipe system as may be needed to provide additional strength. 

Such replacements can occur gradually as demands increase in any part 

of the area. 

METCALF 1\ EOry 
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Case 14 indicates the amount of increased strength over 

the Case 13 system by adding two 150-mm pipes in the opposite 

direction to the two 200-mm pipes. 

-4-

Case 15 indicates a system with two 200-mm pipes near the 

center,but in the opposite direction to those in Case 14, together 

with "150-mm pipes 300 meters apart in the opposite direction. The 

100-mm pipes every 150 meters parallel to the 200-mm pipes could 

ultimately be replaced. In addition, new mains of suitable size 

between the 150-mm pipes could be installed to reinforce this system. 

Case 16 is a partial development pattern with pipes 300 meters 

apart in both directions. It includes two 200-mm pipes near ihe 

center similar to those in Case 15 and l50-mm pipes in the opposite 

dire~tion also comparable to Case 15. The additional lines parallel 

to the 200-mm pipes are 150 mm so that future pipelines would be 

added in both directions as necessary to bring the system up to the 

desired ultimate strength. 

Presentation of Results 

Computer runs were made for each of three population densities 

gene~ally assuming the fire flow would be taken at the weakest point 

in the grid system. The results of the computer analyses were plotted 

to show the relation between population density (persons per hectare), 

and the pressure drop at a critically low point in the network system. 

Each case presents the results of these analyses for the three 

different size modules using the same internal pattern and pipe sizes. 

The plot of the system has been annotated to show the flow conditions 

in the external loop for a suitable population density. 

METCAl.F & EO[,Y 



List of' figures showing pressures f':lr pipe Page 
grids, etc. 

Case 1 -- 200 mm @ 300 m x 150 mm @ 150 m Grid 6 

Case 2 - Addition of 150 mm pipe to Case 1. 7 

Case 3 - Substitution of 250 mm pipe for 200 mm 8 
pipe 

Case 4 -- Addition of 200 mm pipe 9 

Case 5 Substitution of 200 mm pipe for 
150 mm pipe 

Case 6 - All 200 mm pipe grid 

Case 7 Substitution of 300 mm pipe for 
250 mm pipe in ca.se 5. 

10 

11 

12 

Case 8 - Substitution of 250 mm pipe in one 13 
direction only for every other 200 mm 
pipe in case 6. 

Case 11 - 100 mm pipe @ 150 m x 150 mm pipe 14-
@ 300 m grid without fire flow 

Case 12 - Loop utilizing 150 mm pipe in one 15 
direction only. 

Case 13 - Loop utilizing 100 mm pipe in one 16 
direction only with 2 - 200 mm 
reinforcing lines 

Case 14 .. Case 13 reinforced with 2-150 mm 17 
pipe grids 

Case 15 - Further reinforcement of Case 14 18 

Case 16 - Possible Development Patterns 19 
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2 - 57 IIGO ',I' 1III_._.3IiOO_IMI._._lIIr~_ T 1000 -----,--

9770 eMD + I 

----- - -- ~7 - ---T-----r-
/ / 

// / 
i 750 

/ ---------,-- --r----------+-~-------l,... 

'" [' 0 :.Ie _-.i-_~ __ 
CASE B 

o 68 "'GO 
2590 CMD 

_ 25 G * 
CASE It 

- -I--e-rtl- -

o 66 fIIaD 3.17111D 
25\0 CMD 12000 CMD -- -
I i I I I i \ I I 
I I I I I I I I I 

I I I I I I I I I 
I I I I I I I \ I 

I I i I 
~. 

I I I I 
I I I I I i I I 

I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 

I I I i I I I t \ 

t(1) 500 "'II 

I ~---- -- 1:100 •. -------< ...... ! 

• ppha = PE~SONS PER HfCTARE 

i 

• 
" . 

.c 
11 
ao. . ::/ 

o 
on 

Q 500 t------~-t 
~ . ... ~ 

i Q 

1 ... 0 
oCQ 

-

• 
I 

g 
~ 

:; ,., _1 

,------j ~ 
10 15 

1000 -------- -----__<__----.,.--1 

750 

1~O .... 
50 - -----

800 H , 

250 9----
I 

,0 
O~/400 MIl 

5 10 

PRESSURE DROP (M.) 

,/ 

15 

Gt PRESSURE DROP LOCAT"" 11TH "3 LPS FIRE FLit (1000 QPI.) 
.ot!ZE OF QUTSII£ LIME 

SERVING ADJAC£N' LOOP 
o PIU!:SStlR£ 1l1lO~ LOCATION ADJACl:'H Til FlltE FLO. 



'" .. 
J 
II: 
o ... 

'" .J 
II 

U 
:J 
a 
o 
II: 
11. 

'" II: 
Z 
o 
z 

III 
II: 
III 
Id 
z 
0 
Z 
101 

> 
C 
C 
III 

18 
LI. 
.J 
0( 
U .. 
iii 
:I 

SAIGON WAT~R REPORT ACCT No P"'O'LCT ____________ , ______ _ PAGE_ ~'.:'.~-

SUflJECT _ STANDAJiD __ DISTRIB.\lTIOH ,!ETW<ll!X ~ __ _ DUE FEBRUARY. 1971 

DET"'L USE SY~TEW F~~U_n_:-<L5..0 __ pph.::..a ____ _ CO,",P'UTEO Bv ____ _ 

PIPE S I ZE~ 
-_._. 200 ~ _OUTSIDE F LOWS BASED ON ~ LPCD, 'LUS 
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