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Gent;lemeni

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 course, there will be a constant need for
checking, verifying or uncovering information as the analyses of the
gystem develops 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 scheduled with no adverse effects other than isolated inver-~
ruptions in service. The cooperation of the treatment plant and sec-
tor personnel was necessary and was receive?. We thank all those who
were invelved,

Respectfully submitted,

Condi. P

WILLIAM A, CHENEY
AGTING PROJECT MANAGER

REPFPORTY ’ OESIGNS ADVICL DURING CONABTRUCTION ADVICE O OPERATION

PLANNING VALUATIONS . LABORATORIES N RESEARCH



TABLE OF CONTENTS

LIST OF TABLES

LIST COF FIGURES

SECTION

SECTION

SECTION

SECTION

SECTION

SECTION

SECTION

SECTION

TABLE 1

+ w

I - PROJECT DESCRIPTION
I - PROJECT HISTORY
11T - PROGRESS, ENGINEERING
v - PROGRESS, CONSTRUCTION
\ - PROGRESS, PROCUREMENT
VI - SUMMARY DATA
. VII - PERSONNEL
VIII - ENVIRONMENTAL WORK CONDITIONS

LIST OF 'TARLES

COMPLETE GEOPHONE SURVEY RESULTS
MAJOR UNDERGROUND LEAKS
WATER 5TUDY AREA #3 DATA
COMP™~ATION OF WATER STUDY DATA

TYPICAL COSTS, PIPE MATERTALS

[

ii

22
22
23
2k
25

11
12

13

C15

17



LIST OF FIGURES

1 « Project Study Area
2 - Project Schedule
3 - Forecast/Progress Chart
L - Number of valves inspected 6" & larger
5 - Location of Pitometer Districts
6 - Photograph of Pitometer Installation
T - Photograph of Pipe Samples.
APPENDIX

RBasic Hydraulic Studies on Standard Digtributioa
Network Systems

Index to Figures

(Figures 1 - 16, Showing Pressures For Pipe Grids
with a Range of Population Deunsities and a
Minimum Fire flow.)

ii

Page

18
19
20
21

16



SECTION I
PROJECT DESCRIPTION

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

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

2. Determine improvements or modifiecations to the existing
system that should be made to upgrade the system to meet
current or immediately foreseeable distribution demands:..

3. Prepare a program for expansion of the Saigon metropoli-
tan area water 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 time periods, GVN financial capacity, and engi-
neering and construction considerations,

The major deficiencies in the existing network would be idene
tified and a program of remedial action would be undertaken through
g survey and ianventory of the existing system, supplemented by a
program of hydrsulic measurement. The distribution network would
then be analysed and recomnendations made for sh immediate DProgram
to achieve the greatest possible improvement with s relatively
limited program of reinforcements and inter-connections.

The system would also be studied for determination of an ime
proved system of primary and secondary mains to provide adequate
distribution throughout the present water service area. A phased
construction program would be recommended that would be relasted o
inerements of time and which would recognize the ultimate demands
within the existing weter service area.
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SECTION II
PROJECT HISTORY

The Thu Duc 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~Cholone

By Septembef of 1967 water production reached the capacity
‘of the existing transmission system, Since that time expansion of
the system has been undertaken only as pipe stock, connections and
other supplies and materials became available. It reacdily bacame
apparent that a hydraulic survey and investigation of the system
wore needed together with a plan for the replacement, reinforcement,
and further expansion of the system.

Following discussions among personnel of the SMWO, 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 advertisement in the Commerce Business Daily
for statements of interest by consultants in the summer of 1969
was as follows:

i

October 6, 1969 Metcalf & Eddy, Inc. selected for nego-

tiation.
April 15, 1970 .- « Effective date of contract.
May 15, 1970 ~ Personnel approved.
May 30, 1970 ~ Engineer!s advance party arrived in

Saigon to begin worke.

October 20, 1970 =~ Meeting with Chief of City Public Works
Office, the City Police, USAID and SMWO
at the the SMWO Office to discuss work
during curfew hours.

December 2, 1970 =~ Presentation of test procedures and
work review with SMWO,

January 15, 10971 -~ Tenth anniversary celelration of the
‘Baigon Metropolitan Water Office



SBulion IIX

PROGrESS ENGINEERING

Until tho wnd of the first weck in iay, thers was some doudt
as to whether the district mossurcuceants could ve amade. Extra of-
fort 1n locoting alternac valves in scverel locations and the long
awaited permission by thc Prefecturc for oxcavetlons et severel
other locatiors cnabled the vontractor to maks the flow acasurge
wents during the third weck in rlay.

vonsiderable discussion led to the decision to work the field
crews on 12 hour shifts during this testing poriod rather than hirc
edditional people for short employment. 1o the credit of all con-
ccrned the tests worc conducted as scheduled under norial operat-
ing pressures, at 30 mcters for 24 hours and at 35 acters for 24
hours in two scquential test periods in oaigon and Cholon. rhet
the maximun 1init of the measuremcats was achieved is attested to
by the statewont that the treatuent plant could not have sustained
o 24 hour test ot one weter higher pressure. The results of the
prograa will be prescioted in the next wonth's roport.

’he appondix to this wonths report cxplains and includes cx-
aaples of semple pipe sizing for various grid spacling within 1luops
to roflect pressurc drops which would result with a set firc Ilow
coupled with the conswcption of differcnt population densitics
within the grids. This graphic exauple of tho computer out-put
deaonstratcs the range of altcranstives it is possible to consider
with the resultant effccts.

muring tho reporting poriod, the prossyrc survey was contin-
ued. & nuaber of recdlags to fill in those collected earlier fur
the verious testing preograms verc teken. The rcadings serve to
both cowpletc tho pressure gredicnus within the systeda as well as
to confirm ¢r check computser out-put.

The vutline below follows thet shown in rigure 2, “rroject
Schedule and {i1ie Vistrivution' <he percentage of completion is
shown in tipurc 3. It was called to cur atteation that the ceti-
aated tiuic lag as showa in Scction VI, ‘“owuery Datad; wes less
whan that shuown by projecting the coapletiou curve in Figurc 3.
fhe reason for tais s tho Pscotier® cr the disvarity octweca the
averape Or curve line and the actuel point un the line for any



given tiac. The actual planned cowpletion for each uonth is shown
nuiserically at the top of Figure 2 under: each nwnth's heading.

A. MAPPING

Work bogan on the system over lays which will be inkoc
uylars. The ontire systea has bcen plottcd in pencil on roport
sizc sheets and the final inking will go forwerd as parts of the
systein are fianally verified.

e uapping of pertinent Gia Uinh-syste:n couponents 1s now
culplote cxcopt fur the verificaticn of certain valves, [he growth
of the systea there had been quite renarkable.

B, SISTEM INVENTORY

tionghly two weeks of the ficld crows effort was devoted
oxclusively to the district measurcacnt prograa during tho report-
ing perioc¢. This work took precedence over the inventory of the
systea facilities. boue progress was wade as noted below,

Valves and dycrants Wuring the rcporting pericd 41 valve
locations worc inspected and plotted. uineteen hycrants simularly
were inspected and loceteC on the 1/500 systei: maps and¢ the Con-
tractor's 1/5000 master naps. It is oxpected thet during tho next
repcrt perioo the work of one field crew will be devoted exclu-
sively to invontory work and two jorc crews will be added with tie
coixpletion of the Fito.icter work.

Pipe 'size verification ccntinued with the laspection of ex-
cavations made by the various STu sector crews. Thirty-seven such
inspections were made during the .ionthe

C. HYDHAULIC MBASUAEMENT PROGRAM

ihe teste and surveys for this progran arc largely con-
cluced. The rosults of the coaplete leckage survey are showa in
Tablc 1. 7Tho crews will continue checking until the aidéle of vune
as seens cpprudriate. The third water erees study rosults aro also
shown (Tablc 3). :

‘he pressure survey bogain again at the cnd of the reporting
period and¢ will carry on through vune, The district iicasurcnonts
were run finally <uring the third veek in May with tho preparatory
work taking uw. .wch of the first two wecks ¢f the .onth.



Technicians taking
simultaneous readings
from pitometer and
differential manometer
during the test by the
"hose" method.

Techniclan 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 durvey. fressure recorders were placed by the crews
during the last week in hay. It is anticipated that aocout 50 more
locations will be recorded before the end of this program in sune.

ucophone Survey. ‘The geophone coverage wes completcd for all of
the system within the study area. <The only work that continucsa 1s
rechecks of underground lesks after repairs by STG,

Uigtrict icasurcments. iiepair of 3% defective valves of the 80 re-
quired for the measurcments took over 5 months. 4lso, 3/4" pito-
meters had to be designed and fabricated lecally to ullow gauging
flow from existing 3/4" air relief corporations ia the concrete
trunk meins. Throuch perscverance it all was done and tho acusure-
ments werc completed in the last half of May ot terminal gtatlon
pressurcvs of 30 and 35 meters respectively, for <4 hour peviods.
The results of the measurements will appcar in the neoxt monthly vCe
port.

i2e to the anavoeidavle dolava in dmakllg w0 MOASUIGLE .. .
their s~le orlg ial purpose o1 nesisting in leciting welev vuste
Sna dsetipe wos eiver the fast. Tn $he £inal outcome, however, &
rovooate goumnone survey of o1l tho system instos? of the origi-
nalliy  ..uined 3urvey in only those arecs where cistrict and sub-
woviLsi o mecsurements indlceted e highest probability of leskage

and vwasic, was accompilahed. ad the results of the geophone sur-

vey were cxcollen’ hoan estimated 32,500 mcd lcakage and waste
from broksa ma:r. . - 28 and fixtures loceuved. In fact,; this
18 approdiantany 1> 10% of production originally established

&8 a reasnnable inal for a survey with a completc serics of district
and sub-divisior mezasurencats. Such a survey for a city ths sizc

of baigon would toke rore than & year even if system records, sys~
ten facilitics and the coopcration asmong those iavolved were ideal.

The preparations and results froa these wmeacurements will
gcrve well future waste and leakage work. Anc they are more com=
prehensive then originally scoped in that the system was divided
into a more definitive 9 districts instead of the originally planncd
3 or 4, Also, measurcients by this finer division are valuable for
system design. (Figure 5 shows the district boundaries).

Water otudigs. A briof sumuwary of results from Study # 3 in Cholon,
which was completed this repcrt poeriod, is shown in Pigure 3. 4
comparativc sumaary for all three studies is shown in Table 4.

vore cuuplete dnformation for all the studics will be included in
the finel report of the Pitomcter associates.



o PLANNING STULY

P e

Hatar Use. The major effort for the month was the con-
version <f system vater use data into node takeoifs for system
silmulaticn,

4 Metnod wes developed which utilized the data avazlable on
waher use in the wistricts and Phuongs of Saigon and Cholon to-
gother with lead uss studies, existing distribution system plans,
end acrizl photographs so as to simulate existing water use pat-

UeIn8,

4 computer program waes written to help in processing these
data into the node tukeoffs fur the various system conditions.
rfhe prograa is to some extent self-chccking; i. e., it identifies
errors occurriny in the disazgregation and agsignment of water
LsC in Fauong arcas into node tributary acras.

& sanple of the data anelysis coaputer printout will be
presonted in next months report.

Work has been started on the sclection of criteria and bases
for determining the 1980 water sapply requ¢ro¢ents, ihis prcjec=
tion will consider, in addition to increcasing wator use for an in-
creesing population, the offect of increasing per capita water
use 1n low pressurc arcas vhen iaprovemeints are madc; extensions
to provide service in herctofure unserved arcas; consideration
Lo serve ailitary arcas nct currently scrveG oy SeiWu; incressing
incdustrial aud orgenization water use; and reduction of unaccounted
for woter.

¥, E¥DRAULIC ANALYSIS
dodel Verafication <Lhe data collected oa the pipes

and nudos of the primary distrioution systom have been transferred
onte punched cards. the punched card input was printed out; check-
ed¢ ggainst the data sheets, and corrected where nccossary,

the results of the pipe coacition tests were further analyzed
to covelup a mathematical cxpression linking the dazcan-Williams o
to tho sge anc diaamcter of the unlined cast-iron pipes in the
saigon Water uvistribution oysten.

the equation derivec is:

G=F - M (0.15 + 0.14%) + 1)

Loblo



Whore U = dazon-Williaus Coelficient,T = tho age oI the pipc
in yeors. F end ¥ are constants for cach pipe size, rangiig DCT-
woen an i of 140 and an J of 37 for 150 i pipce, to ea F of 143
anc ai M of 33 for 500 i pipe.

The rcsults obtained froa this will be used both in our sys-
teu analysis cnd in cconvaic eveluations between liued and unlinocd
irun pipe.

G, SISTEM PLANNING

laaediste Progsrein  4n evaluation wes uede of the rela-
tive werits of the various plastic, actallic, anc ccicnt wipes
basec on relative costs (scc Tablc 5) and suitability for specific
cleacuts of the distribution system. u prolininary draft of this
cveluation hes been writioi giving outline specifications. hecoa-
nenuativns arc boiag for:wlated.

fhe following cvaluations werc initiated but not coupleted
duriag the :cnths

1. 4 coumpariscvin between tho carrying cepacity of linod auc
unlined pipe using cerrosion growth rate factors in un-
line¢ pipe expericnced in the Saigon dystex to cate.

2. A& conparison of--the cost and effectivencss of using the
French flush-type hydrants ve U. 5. post-type hydrants.

Levelonnent rogule. An investigation was usde of the
potentisl for the initial use of 100 a1 pipe. lthe casc evaluated
was that of a ceveloping area of Gig-uinh. The anelysic was based
on subsequent replaceiont of the 100 wa pipe when increased pop-
uiation censity and the need for better fire protcetion requirec
larger sizec pipe. Basic criteria were formulcted; and cost effec-
tivenc~s and ecunorilcs wore ¢ 1sidered.

Gost BEstinateg. Acditional cost cete on water dlstribu-
tion systew couponeants were collected during the .onth. Prelial-
nary tables anc curves were prepared giving unit costs for various
gize and type of pipe.

H. Report
& first craft was written on tho appendix sectiocn of the

roeport on pipe condition tests which will present cur resulis in
coteil,



Lyping was conpleted on e separate repourt prepcred by Jaics
my segle, alP, on "loar 2000 fopulation srojecticns for Republic
of Vietnaa and Saipon dMetropolitan arca.® This report will ho
wrinted anc dastributed Jduring Juns.

- 10 -
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bistrict
1

2 :

3 :

FA :

5 3

&

7

g 3

9

10

11
Gia Dinhs
Totel s

20
52
13
35
27
41

27

25
248

% of Total 41

2,972

L3

b

1)

Tashs 1, Gcophonc survey, Total Leaks, Saigui Yhuy suc

LEarKdtUtUBE-0UURUE

Service

Pub. Ft. Hydrant
(The wumber is followod by the
4L - &3 G- O
<1 - 687.: 5 - 144
22 - 331: 3- 2
16 - 35 : 1 - 1
17 - 340 ¢+ 8 - 177
17 - 512 : 2 - 10
8- 119: 0- O
7- 1133 0~ O
3Y PRIVATE
21 - 363 : 1 - 2
18~ 35, : 0~ O
1 - 114 : 2 - 201
162 ~ 3,297 : 22 -~ 559
27 - 10 ¢+ 4 - 2

1z - .328 s
21 - 038 :
12 - 337 ¢
15 - 264
19 -~ 248

4 - 144 3

2 - 50 3
18 - 302
SERVE

5 - 147 ¢

2 - 10
45 - 3,771
155 - 6,239 3
25 - 19 :

L 1]

Valve
cstimated loss in m3)

1

5

18

3.0

.
£

12

7
e

21

Total

37 - 10,436
104 = 4,738
52 - 1,014
68 - 1,516
75 - 2,396
64 - 2,594
16 - 182
53 - 1,579
OR

30 - 532
22 - 416
83 - 7,058
€04 - 32,461
100 - 100

% of Total

6

17

8
11
12

11

14

100

3R .

15

22

100



TABLE 2,

Majur Underground Leaks Found During Geophone
Survey, By Districts (23% of the leauks found with
an cstimated 82% of the water loss.)

Listrict Main
(wwsibor
1 ¢ 5« 9040
2 ¢ 9 = 3075
3 &+ 6= 300
L v 4 - 725
5 ¢« 9 - 1570
6 s+ 2 - 1750
7
g8 : 6 - 1125
9 ¢« wNnUT
10 H
11 1 - 50
ula binhe 13 - 2875
Total 55 - 20510

of

*n

'

Sorvice Hydrant Valve Totel
Loaks Followed by Estimated Loss in m3)
5~ 195 : s 10 - 9335
8 = 550 : ¢ 17 - 3625
6 = 327 : : i 12 - er7
L - 165 : : 8 -« 89
5 - 220 : . ¢ 14 - 1790
2 - 135 : i 4 = 1885
1l - 50 s H H 1l- 50
5 - 250 5 s 11 - 1375
SUPPLIED Bi SHWOU
3 - 140 i 1 - 10 4 = 150
: : TR 50
41 - 3740 ¢+ 1 - 200 : s 55 = 6815
80 - 5872 + 1 -~ 200 : 1 - 10 : 137 = 26592

- 12 -



TAcLE 3, WATER AREA STUDYL

Water otudy # 3, Cu Xa Phu Lam, wuong Hau uiang in Cholon

The area can be classified ss a lower, midale income; resl-
dential area. Lthore are tharty-four metered conncctions for
thirty-nine propertics., fwo hundred and ninoty-nine rosidents,
or an averagc of 8.8 occupants per connection, consumc water at
an avercge of 127 liters per day.

With the line pressurec on & typicel day ranging from 1 metcr
(1800-1900) to 14 meters (0300-0400) water colwan, and with the
house mecters recording 100p of weter flowing into the study area
(by cowparing with a calibrated master ameter) consumption was &s
follows:

hrea Consumption Por Gapita CGonsumption
in Cubic Mctors. in Liters

2/, Hour' 38.2 127

rinx. dour (1800-1900) . 63.6 212

Min. dour (0300-0400) - 7.5 37

% Max, nate to lotal 166% 1667

% Min. natc to Total 20% 20%

Note that some rain water is collected and uscd for washing
and cleaning purposes but the amount is not significant.

Stetistics per comnection are. as.follows:

Fropertics 1.15
Pluabing Fixtures 3.7
Taps 2.2
showers 0.3
Bath ‘lubs -
Tank toilets 0.2
ion Tank Toilets 1.0
Water Storcge Capacity 0.7 m3
tround 0.7
Elevated -

- 13 -



Uccupants 8.8

Adult

4.3
Ghald Leb
vioter date ig as follows:
nsuaber vakeo urisin Iyne DizC
12 Joris Prench Velocity 15ma
12 hockwell s . visplacement  5.8"

10 badger Us " i



TABLE 4, DATA SUMMARY 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 be? A
Water storage capaclity per connection m3 0.7 0.8 0.7
Per capita consumption, after system
leakage repaired. 124 140 150
Displacement meters B 22 5 34
Veloeity meters 12 9 0
Meters found stopped 0 1 2
Meter registration, es found 100% 85% 34%
Meter refistration; after leakage ripaired - - 87%

Meter rogistration; after stopped mcters
replaced. - 95% 95%

Normal pressure range, mcters weter
column, 1-14 10-22 14-22

Ratio max. hour to total consumption 1.66 2.50 1.50

Ratio min., hour to tetal comsumption 0,20 0.10 0,18

- 15 -



100 ¢ mm pipe sample from Cau Binh Tien in Cholon.
The pipe was installed in 1924 and 1s heavily encrusted,
up to 16 mm., with iron deposits from ground water wells.

500 mm @ pipe sample from Govap collector line in-
stalled in 1925. This sample came from Vo Di Nguy &
Chi Lang in Gia Dinh and shows tuberculation from low

pH water.



CAsLE §, TYPICAL GUSLS, PIFE whrhaliis

$ U. S. / deter

200 400 600 1200
Lype of ripe Glass oatety Factor mm. M. M. mna
PVG : Stda. 160 2:1 8
Ulass 150 4l 16
Gomposite - £VC - riberglass 150 4il 9
¥illed Fiberglass 100 psi. 23 36
Polyethylene (high density) 80 psi. 60 160
Gast Iron (coated  lined) 150 psi. 1 33
buctile Iron (coated r lined) 150 psi. 15 32
Steel icoated v lined) 150 psi. 40 80
4sbestos Cewment (coatcd) 100 psi. 3 20 42
hsinforccd voncrete prestresscd
(coated) 100 psi. 59 118

v17.-



%
SROJECT SCHEDULE & TIME DIST

| T [WUNE[JULY| AUG] SEP] OCT. | NOVIDEC.JAN| FEB.
SCHEDULED COMPLETION 35 85(14.4121.9|29.4|37.2,45.2|52.9
ACTUAL COMPLETION 70| 85| 7.5|18.0(225|300|37146C
oot cotie] fane
MAPRPIMNG 21.0lar 162
SNETENM WAPS (1115000 1.5]100] 1.5 O
7_avYSTEM WORKING HMAPS| 835[100] 8.5
3. PLANNING MAFS .5100] 1.5
4A.FINAL 3YSTEM MAPS | 40[20/08
S5.FINAL PLANNING MAPS| [.0]100] I.0
©.5MW0 SSMAP CORRECTIONS 45| 80| 36
SYSTEM INVENTORYLLLOLZE] 26 nloy
LVALVES 30l 70]2. e
Z HYDRAMTS 30/ 65| 19| __ns -
3. PIPING 40] 20| 2¢ ’
A.CORROSI&H EFFECTD | 1.O1I0C2] 1.0 /e
HYDRAULIC MEAS. (200098 119.7 na
.PIPE CONDITION TESTS| 50|12 B2 ols
2.FLOWN TESTS 50[100] B.0 i
3. ORESSURE SURVEY 1LO] D2 9
4.CEOPHONE SURVEY 50|00 |5.0 —
B.FRUNK MAIN SURVEY | 20[i1c0]L & 10/15 12/15
2.DISTRICT MEASUREMENT| 20|22 18]
| 10/18
pLAHlﬁG STUDY | 70| 80.¢.0 10l |
I. DEVOGRAPHY 2.5/100] 25 12730
2.LAND USE [.8[100] 1.5 1/Ke)
T NATER USE 30| 58| 2.0 lo/15
/20 |
E"_HAHQ L PROGRAM| 30[ o | 0.3
.-MODEL \/ERIFICA’T!ON \aO 85|5.1
T IMMEDIATE PROGRAM| 50 25] 1.2 [ ﬁ
3. L.ONG RAHGE PROGRAM 40 10|04 |
E’L,AL!MIMC‘: B.0l4c& |69 N
.‘MMED!A'TF PROGRAM | 40[4Q] |0 '
2. DEVELOPMENT MODULE| 40/68| 3.4
3_COST ESTIMATES 2070 0.¢
4..LONG R;A:NGE PROGRAM| 50| 25| 1.3
REPORT 80l 8 Toe| ¢
LTEXT - 4.0 13 |06 '
2.5RAPHICS 2.0 1 —
2_CLIENT REVIEW , 7 | LEBENG —
4. REVISIONS & FINAL 2.0 —_|PROGRESS IN_FPRIOR MONTHS mmesm | NOT
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SECTION IV

PROGRESS, CONSTRUCTION

This project does not involve congtruction and no report

is made under this section.

SECTION V

PROGRESS, PROCUREMENT

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

- D2 .



SECTIUN VI

SUMMARY DATA

tontract .wibcr
bate of coatract
vontract type
Contract estimate

bollars
Piasters

&IV -van- 30
L/12/70
Gost Plus fixed Fee

585,200
20,000,000

Additional expenditurces since previous report

wollars
Piasters

Expenditures to cata
Uollars (5/23/71)
Piasters (5/16/71)
vontract completion date
bcheduled perccontage coaplete
anticipated completion date
Actual percentage complete

rine lag

- 23 -~

36,000
1,120,740

407,000
8,397,197
March 1, 1972
08,2
March 1, 1972
65.4

About two weeks



oEGTIUN VII

PERSURNEL

On fay 3lst, there were 35 Vietneaucse on the wsetcelf & Eddy
. Steff. This reprcsonted three less than were on the rolls at the
end of tho last reporting period. lhere were four amcricans and
one ‘hird Uountry wational for a total steff of 40.

Luring the month the following U.8. dtaff were in Victnam

WILLIAM 4. UdBNEX Acting FProject sianager &
vate Uollecter

OnaLy e wibhal Hydraulic Engineer
JabEs G. UL (Left May 10, 1971)
GEORGE W. Mawn, Jr. Field Enginser

WILLIAH SHEARSTON (Left May 31, 1971)

Both issrs. Uolan and Shearston have completod their work
in Vietnzm. »ir. Shearsvon's work as Uffice Maneger will de carricd
on by iir. Erncsto uabriel who came to the project team from the
Fhilippines.,

turing the reporting poriod the district moasurement program
was coupleted et e number of locations and coasequent wan power
requircacnts were extraordinary. It was decided after discussions
with the Project aeprescatative that it would be more practical
and scomomical to man shifts of 12 hours with men from the fleld
crews than to hire oxtra crewe for the moasurcment progrem. Though
the pay rolls appear to have increased rather sharply, they will
fall off proportionately during the following pay period. To the
credit of the supervisory personnel and the field ongincers as
well as the crcws themselves, there wore no delays or oxtensions
of the tests once they begun.

It is anticipatcd that in the coming month that the fitouwver

and Pressurc Meoasurement Work will be comcluded which will allow a
further reduction in staff numbers.

-2, -



SECTION VIII

ENVIRONMENTAL WORK CONDITTIONS

No report is required under this section for this reporting
period,

- 25 -
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NOMREPRODUCIALE GRID FORM' 143

Mg‘l

LF & EODY. ENGINEERS

SAIGON WATER REPORT Accr No.__ 9881 o .. CASE.3 -

PrROJECT
Sunsecr. STANDARD DISTRIBUTION NETWORK SYSTEMS oave___ FERRUARY. 1971
P—— use sysTen For 500 -7 50 poma CompuTED BY B
PIPE SIZES . .
———— 150 W4 smmmee ) 50 MM FLOWS BASED QN 400 LPCO, PLUS
‘ S OUTSIDE FIRE FLOW @ 63 LPS, C = 120

4.99 map

18900 CMD |
_150* E

CASE C

1.98 HBD

7620 CHD' R amuml

4.51 uog

17100 cup | |

1.30 MED
5270 CMD

1,28 HGD

UgY0 CMD # ‘m

CASE A

2-38 @G0
9070 CMD

o
- Ei

A7

tPoY

6830 CMD PRESSURE ORGP, NETERY Q| : S
10 lp
1,88 HQD
0 CMD 1600 ]

: 3 750 g )
z [
F - 800 mu/ ]
= (=] . /J [ %]
5 = SUO/N g
VA WA &
4830 CMD ~ 5 10 16
1.41 w00 5.58 RGD ®

21200 CMD

3 300 v l\\ PRESSURE DROP (M. ) .
!4- 1508 M, - : -

, .o,

*ppha = PERSON3 FER WECSTARE ‘ SOSIZE OF WITRIOE LINE . v . °

@ PHESSURE OROP LOCATION WITH 83 LPS FIRE FLOW (1000 0PH) SERVING ADJACENT LO&P - -""'51: ’

Q PRESSURE DROP LOCATION ADJACENT 10 @ FIRE FLOA B



NONREPRODUCIBLE GRID FORM 143

SENGINEERS

METCALF & EDDY.

ProtECT SA1GON WATER REPORT . acer No__ 9841 o, CASE\M
suesecr_.___ STANDARD DISTRIBUTION NETWORK SYSTEMS oare___ FEBRUARY, 1971
DeTAIL USE SYSTEW FOR 5 QQ - ]Q_O 0 Apha - CompPuTgD BY -

PIPE SIZES

e 200 MM GEEEERD OUTS1DE FLOWS BASE ON Y00 LPCD, PLUS
—— 150 MM FIRE FLOW @ 63 LPS, C = 120
12600 cMD . o | /
6.27 o R |
23700 CMD | @ g 750 —
% =
1000 = 500
[+

2 64 WED

]

10000 CMD " /
2.42 8D ) q/’—.’ A
9160 CMD PRESSURE DROP, HETERS 0

. 5 10 15
3.03 MaD
11500 CMD 1000
6.32 ueo | B T e B
23900 CMp 1 & :
| 750
- BE .
* =
__7_5_Q__ c:- e 500 /
CASE B ~
2.12 usn{
8020 CMD ! Bl dendorlas j
1,94 WG 2 0 8 T 15
7340 CMD
1. A1 HE0 5.38 HA0
5350 CMD 20400 CMD
1,30 voo (REFEREN TP
4930 CHD ¢ [} { ' //A¥
ag .
3
22
~&
500 *
CASE &
EELEE
il 8
* ‘ ’ 5 10 |5
@ 500 MW
l J PRESSURE DROP (M.)
————t 180 g ———
* mpha = PERSONS PER HECTARE *SIZE OF OUTSIBE LINE
@ PRESSURE DROP LOCATION WiTh 03 LPS FIRE FLOW (1000 8PH) SERVING ADJACENT LOEP R
. s



NONREPRODUCIBLE GRID FORM 145

ENGINEERD

METCALF & EDDY.

PROJECT

SAI1GON WATER REPQRT

__ Pacr_ VAYEIN

SuBJECT

STANDARD DISTRIBUTION WETWORK SVSTEMS

Acer. No.__ 9641
FEBRU 1971

DATE

DevaiL

use system FoR ] 0O 0 - 1 50 sens

ComrureD 8vY.

CASE C

. 3,85 @48

2,47 wan
3330 CMD

1,80 48D
6050 CMD

750*

CASE A

1

13,800 CHO!

|

PIPE SIZES
' GEEEESED OUTS | DE

—_zwm

FLOWS BASED O® 400 LPCD, PLUS
FIRE FLOW e 82 LPS: C = 50

4,29 ¥GD :
16,300 CMD INPUT

3

BEEITY (dFho)

8470 CMD ' : 5 10 T

1,78 HED
6730 CMD

DR
PRESSURE DROP (M.) M >

i -4

“e212E OF QUTSIDE LiwE
SERYING ADJACENT LBAP

® pph2 = PERSENS PER HECTARE

@ PRESSYRE DROP LOCATIOH WITH 43 LPR FIRE FLEW (1000 oPw)
O PRESSGRE DROP LOCATIOH ADJACENT 7@ @ FIRE FLOW



NONREPRODUCIBLE GR._ID FORM, 143

METCALF & EDDY. ENGINEERS

PROJECT

SAIGON WATER REPORT

suasect_ STAMDARD DISTRIBUTION KETWORK SYSTEMS

DeTaL

use systew For_1 (000 = 1500 pene

PIPE SIZES

e 200 MM EEETPOUTS [ DE FLOWS GASED ON 400 LPCC, PLUS :
- FIRE FLOW@ 63 LPS, C = 120
A,83 MGD INPUT 2000
17 600 CMD 450 yu FLOW /
9,42 NGO ’
35,700 CMDY ‘ 1500
1500* g 50
CASE © é 3 8
3,80 an” : 500
14,000 CMD
= 3,33 HGD .
12.600 D /"@ 0 i
PRESSURE @ROP, METERS 5 10 15
3087 HGD .
13,900 CMD 00 gy 2000
” 8,55 m;ﬂ '
32,400 CM 1500
- L
] 0 0 0 * 8 g 1609
CASE B ! s =
500
2,48 8D
9420 CMD1 / «
—e= 2026 m 0 - 1
8550 CMD 1 ] 10 15
1,59 M8 10,73 w63
9_9_@ €MD 40.700&_}40 1
| 2000 g —4—
573200“?&[7‘ * 1060 @ .
a5
as | 190 A
T 4’§ 100 B
1000* 0 | 1000 I
CASE A : @ 790
g S50k
- g 2 :
a
- ol ]
@ 800 B ' 5 1o '8
‘ PRESSURE' DROP (M. )
L~———~»—1500 W o——— T

* ppha = PERSBNS PER HECTARE
@ PRESSURE ORGP LOCATISH WiTH 83 LPS PIRE FLOW (1000 &P®)

page . GASE 6
oate_ FEBRUARY. 1971

Comeutep By

*o3iTE GF GUISIDE LIKE L

SERVIZA "R IACEWT LOOP

DEREITY (gpha)



METYCALF & EDDY. ENGINEERS

PROJECT

b

use systee ror 1000 - 20

DeTAIL ——————

PIPE SIZES
e 200 MM &3#E5 OUTS | DE

masen 300 MM

68,06 HGD
26,300 CMD

11,50 NGD
43,800 CMD ' &
2000* &

e e i

CASE C

4,08 WGD & A -
18,900 CMD B

SAIQON WATER RETVRS

STANDARD DISTRIBUTION NETWORK SYSTEMS L

ppRa

Date TRORUART, ~ell—.—

CompuTeED BY

FLOWS BASED QN 400 LPCB, PLUS
FIRE FLOW &

"

63 LPS, C = 120

15
«  8.30 46O
23,800 CHD | o [T N
11,70 46D T
a0 ol ) i ‘ | //
: 1500 = ]
o a ”‘ '// // ﬁ
] ES() ():t 8 gi 1000 +——- ﬁﬁ/'€§£-—* — ::
CASE B ® = / -
3,82 MED 500 | ——t T °
14,900 CMD [
ey — o A
13,600 CMD 5 10 15
2,93 uao 9,03 w40
37,600 CMD
R 2000 -——T,_—————T_# N —
1
1500 %_‘_ﬂ_ﬂw
= 1000 ]
500 e ]
o I B—
8 10 15

+ ppha = FERSENS PER HECTARE

© PRESIVRE DROP LOCATION wiTH 83 LFS: 14
O PRESSURE OROP LOCATIOR ADIACEHNT T9 -@einE FLOV

e o P LET

MIE FLERW (1800 8P)

5108

PRESSURE DROP (M.)

esg(Z€ OF OUTSIBE LIWE

SERVING ADJACEHT L60P

~5
o

DERSITY (ppha)




145

NONREPRODUCIZLE GRID FOHH‘

METCALF & EDDY. 6MGINEZERS

pace_ CASE |1

* ppha = PERSORS PER HECTARE

@© PRESSURE GAOP LSCATION WiTH 48 LPS'FIRE FLG® (106D, GFiﬁ) ‘
™ BRrPoCHIBE ADBAR [ANPAYIAR BITYU wAa FIBE P! B

N
;

BENSITY (pphe)

Prosecr. . SAIGON WATER REPORT Accr. No. EQ&&L_. e
Sussecy_ STANDARD DISTRIBUTION NETWORK SYSTEMS 0 oare HARCH, 1871
DevaiL USE SYSTEH FOR 7 5 ﬂ = Rﬂﬂ ppha ComMPUTED BY
: PIPE SIZES FLOWS BASED ON Y00.LPCD, PLUS -
""""" 100 MM @EED 0UTS IDE FIRE FLOW @ 32 LPS, C = 120
- oo am| 50 MM . ‘ :
1.80 @ 569 —
PUT
6065 CMD e | | |
L 285 M0 B - -/ - N
110,808 CMD! _f -
* g = N ]
—5_0;_0;__ __________________ o g zw Lo 2 . g I
easec < V1 1 1 e 2 R
. ' ~
1039 IGD e . A .- / - i ! - - s “\‘
5278 -CMD 186 bt 1 s
“ v - " A‘ ' r
€ SSURE DROP, UETERS § 1) 15
0.5 uep - . ;
3I9v_CHD 00 /
1.02 ®6D
7288 CMDY [ |
| L N
250* ¥l
CASE B S e
8,74 naué ' el o
2797 CMD . . 1
o o |
. 300 @ : 0 s,
- R . )
0, R0 HeD , 2.‘,46".595 | : | :
3062 CMD 2390 ¢MD o
T 500 - =)
o ) ~ o _ 7 ,
: : J §§ : o //r /‘I‘.
IR = —— :
A 3 s R R K
Rk | 7
; l' : ” I__/V
i ! 1 &
] I_EI_
t [} [}
T . A R
RN 1 -
RN |
Voo
0
8 T I -
T » FRESSURE DROP (M.)
La——-———— 1900 8 ,——emms—nd _ . {
/



NONREPRODUCIBLE GRIQ FORM 14D

wy, MREVCALF & EDDY. gnaingEas

prosccr __ SAIGOH WATER REPORT : Accy No.  Dsdl __ Paax CASE 12

SuUBJECT

DETAIL use Svu;[_f_gp_z 5 D 7 o] 0 Wh’ CompuTeD BY

— = o {50 m

7.20 Ue® T R [ ' '
8343 CHD / o

A [ o
PICE SIZES FLOWS BAGED O 400 LPGD, .

. WITH WO.FIRE FhOwW . ¢ =120

Sl . Dare__ . MERCH. 197) .

4 2.25 880 - -
8525 cCMD EEAY A 2 .

500* 2= ] /

CASE © 8 § A o ;
1.00 3D~ | | - SO PR -
6276 cup ! 1 - F .

, ETEg 26 + ¢ ]
§ S B
- © 2.78 ¥QD e A
, 10543 CuD :
287 m '
11272 CMD § l .
' .
o e Ef I o |5
! |
.14 180 ! o R .
8123 CMp | | » T
.10 "
x,_k;u: A 1'
' !

- ..Q.-
_ 10 16
' . 4
PRESUZE DRUP (M) i
s ppho T PERSGHE PER HECTARE : . | L. ) -
. . ; 3
O PRESSURE DROGP LOCATIGH BIT¥ HO FiRe FLoE -. . v - | : . ﬁ*’/’;

o : o ' i A



©

120

PAGE __QA§E_13____

DavE..
ComMPuTED BY_

¢

28U

_FLOWS BASED ON 400 LPCD,
"WITH HO FIRE FLOW.

Accr. No.

PIPE S{ZES

~=----100 MM €339 OUTSIDE

wse sysTeM FoR 2 50 - 7 5 Qoshe

STANDARD DiSTRIBOTION METWORK SYSTEMS

SAIGQON WATER REPORT

PROJECT
SuaJECTY
DeyaiL

PRESSURE DROP (M. )

1afUY

1
!
1
.-.. -
1
'
i
!

(oysd) Ab(swWIE H . £
[*'s TR "o — e v
= ; - = w
. L
ﬁ . .
- i b, - }
- ) . i
. o . - 4 o
- ] ———
iy
- y
P
; . J |
\ » ! 3 ¢ 3
- Te) . { * Py
- ¥
[~ ¢
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=
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& 1 i it g
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2! 5 il
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] i
2 t
REEE 52 it
2 12 g 2
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= JO» S top ot
7% nd.u o
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EX £ 5 * SE *
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S old % @ © ol & = ¢ i »
° O - o N < © M <
i ¥ e ) 3 _.nn/..v 0 | o S N o
07 Bn.U ! ' O

BSHBENIDNE "AJCE B ATIVOLIW

v
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1500 u.
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QO PRESSURE DAOP LOCATIGH §ITA @0 FIREI FLOW
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NOMREPRODUCIBLE GRID FORM 145

METCALPF & EDDY. ENGINEERS

ggl

BENSITY (#pha)

prosect . SAIGON WATER REPORTY Aaccer. Ne.. PAGE.__ YAVL ‘l:?
sussecr_ STAHDARD DISTRIBUTION NETWORK SYSTEMS oare MARGH, 1971
DeTAIL use systew For 25 (] '750%‘_ CompruTED BY -
PIPE SIZES .
------ 100 MM S—Y T Y i%:zs BAU:ED gg 4‘:2 LPCQ,IQ(L)US
— — — 150 MM EmEmS 0UTS | DE FIRE FLOW @ 63 LPS, © =
750 .
/ .
.. 3,10 WED ‘_/ i
11,761 CMD* /
el :
ool o
CASE C : ]
£ o }1
1,02 ueo, E : .
3880 CMDY | ,_; ol
(“@.‘ . 250 :
RESSURE DROP, HETERS 0 had 5 1o s
. 500
4 -] Yl
.. 4,14 HED :
16,701 CMD . /
. L -4
. L - 4o .
5090 g
CASE B § .
1,18 H8D _ -5 1 -
Yygou CMD , L "
. 5 T 13
; A
0,80 M 2,80 HED Lo |
PN
/ 4
' }. -
e 8 .t 5
o l ' _ J PKESSURE DROP () ]
1300 . ' : I Ve .
) » 3

* gahs = PERSONS PER HECTARE

@ PRESSURE DRGP LOCATION BITH 83 LPS FIRE FLOW (1800.8F9)
(O PRESSURE DROP LOCATION ®ITH WO FIRE FLO®

>



CASE 16

MONREPROCUCIBLE GR‘D FORM‘ 143

Cur

-

PROJECT SAIGOR WATER REPORT Accr No 984l pace_
STAMD _ WARCH,, 1971
suesecr___ STAHDARD DISTRIBUTION HETWORK SYSTEMS Date__. . B ®
DEvAIL USE SX&TEI_M__Z 5 0 - 7 5—0' p'-hfc . ComMpPuTED BY_ -
PIPE SIZES |
= = =150 MM @=m 0UTSI10E FLOWS BASED ON 46O LPCD, PLUS
200 M : FIRE FLOW @ 63 LPS, € = 120
1.15 ued - 950 : -
WaTh cMD FLoy— // |
2.40 oD | O ,
9120 CMD | £ /
s C)(!ﬂ< 3 & 1 /
aiQ o 690 o
CASE ¢ SE 8 ' .
0.86 8D -
3265 CMD ,/
~ § - 10 i5
" T
3.50 Map
13286 ¢
. N =
e 500% s
] CASE B " >
| 3 - b
' 2
8 | g
s 0,08 @ED
g 3717 CD
“3 6 10 s
d , .
< . .
s |
M ‘ | 82 ugp
o \ gep. . . 2. ; -
1836 CMn ., 7655 CMD
ige e
g
o
o2 .
aN 4
o~
3
5 10 15

5 PER HECTARE

Omumw LOCATION Q118 b FIRE PLE®

PREISURE DROP (M.)

# LBCATION WITH 83 LPS PIRE FLOW (1000 @gpPd.)



J-9841

BASIC HYDRAULIC STUDIES
ON
STANDARD DISTRIBUTION NETWORK SYSTEMS

Purpose

In order to provide guldance for the selection of suitable
plpe sizes for the secondary distribution network in the Salgon
system, a considerable number of grid patterns were investigated
by computer analysis. The purpose of these studies was to determine
efficient arrangements of sultable pipe sizes to provide for various
population densities as well as,1in 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 ecdﬁomic 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 studles, however, were made utilizing lines 1in every other street--
that 1s, 300meters on centers which might represent an initial develop-

ment or the significant lines in an initial development or reinforcing

METCALF & EDODY



J-9841 -3-

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 1 but utilizes 100-mm
pipe in place of 150 mm, and 150-mm pipe 1in 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-mm lines between the 150-mm 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 wlth a fire flow 1s
for 32 l.p.s, notthe 63 l.p.s used in other cases.

Case 12 utilizes 150-mm pipe in one direction only. This
indicates the potential capacity of a system where the pipes 1n the
other directlon 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-mm pipes except for
two 200-mm pipes near the center in one direction only. This pro-
vides an initial system of relatively low strength but of adequate
coverage with the objJectlive of ultimately replacing as much of the
b-inch pipe system as may be needed to provide additional strength.
Such replacements can occur gradually as demands 1ncrease in any part

of the area.
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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.

Case 15 indicates a system with two 200-mm pipes near the
center, but in the opposite direction to those in Case 1l4, together
with 150-mm plpes 300 meters apart in the opposite direction. The
lOO—ﬁm 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 wlth pipes 300 meters
apart in both directions. It includes two 200-mm pipes near the
centef similar to those in Case 15 and 150-mm pipes in the opposite
direction also comparable to Case 15. The additional lines parallel
to the 200-mm pipes are 150 mm so that fgture pipelines would be
added in both directions as necessary to bring the system up to the
deslired ultimate strength.

Presentation of Results

Computer runs were made for each of three population densities
generally assuming the fire flow would be taken at the weakest poilnt
in tﬁe 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 1in 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 sultable population density.
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List of figures showing pressures for pipe
grids, etc.

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

Case

1 -

2

11

12

13

14 .

15

16

200 mm @ 300 m x 150 mm € 150 m Grid

Addition of 150 mm pipe to Case 1.

T

Substitution of 250 mm pipe for 200 mm 8

pipe

- Addition of 200 mm pipe

Substitution of 200 mm pipe for
150 mm pipe

All 200 mm pipe grid

Substitution of 300 mm pipe for
250 mm pipe in case 5.

Substitution of 250 mm pipe in one
direction ouly for every other 200 mm
pipe in case 6.

100 mm pipe @ 150 m x 150 mm pipe
@ 300 m grid without fire flow

Loop utilizing 150 mm pipe in one
direction only.

Loop utilizing 100 mm pipe in one
direction only with 2 - 200 mm

reinforcing lines

Case 13 reinforced with 2-150 mm
pipe grids

Further reinforcement of Case 1k

Possible Developuent Patterns

10

11

12

13

14

15

16

17

18
19
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