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Gentlemen: 

In June the  hydraulic measurement program was completed. The 
Pitometer Associate's work was concluded during the  reporting period 
also. SEIWO, however, i e  developing a f i e ld  crew f o r  what is hoped 
t o  be a continuous leakage survey. 

During the month M r .  R. D. Howard reported Plpom Meton and, 
v i t h  the  help of two able, new Vietnamese s t a f f  members, begen the 
data collection and analysis necessary f o r  forecasting future  revenues 
and expenses. The cooperation of the  Accounting Office a t  the  SMUO 
hre been outstanding and gratifying. 

The f i e ld  work, vith the conclusion of the testing and meaaure- 
ment programs, i e  now concentrating on inventory and inspection of 
system components. It is anticipated tha t  by the  end of July they w i l l  
have completed most of the inventory and v f l l  be checking end re tes t ing  
t o  confirm o r  modify data and r e su l t s  of the computerized dis t r ibut ion 
systam out put. 

Respectfully Suhnitted, 

UIUIAM A. CHENEY 
ACTING PROJECT W G W  
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SECTION I 

PROJECT DESCBIPTION 

The ob jec t ives  of t h e  Saigon Water Di s t r ibu t ion  P ro jec t  a r e  
a s  follows: 

1. Examine t h e  e x i s t i n g  system t o  determine i t s  phys ica l  
condi t ion  and t h e  extent  it can meet cu r ren t  and fore-  
seeable  f u t u r e  demands. 

2. Determine improvements o r  modif icat ions t o  t h e  e x i s t i n g  
system t h a t  should be made t o  upgrade t h e  system t o  meet 
s u r r e n t  o r  immediately foreseeable  d i s t r i b u t i o n  dcmands. 

3. Prepare a program f o r  c ~ ~ n s i o n  of t h e  Seigon mctropoli- 
t a n  creR water d i s t r i b u t i o n  system within t h s  s tudy area  
( ~ i g u r e  1.)  The program f o r  expansion s h ~ l l  be kegzd t o  
implementation by increments t h a t  can be r e l a t e d  t o  pro- 
j e c t  time periods,  GVN f i n e n c i a l  capncity,  end engineer- 
i n g  and cons t ruc t ions  consideret ions.  

Thc mcjor de f i c i enc ies  i n  t h e  e x i s t i n g  network would bs iden- 
t i f i o d  nnd a program of remedial a c t i o n  would bs undert?.ken through 
a survey and inventory of t h e  e x i s t i n g  system, supplcmonted by a 
program of hydraul ic  moasurcment. The d i s t r i b u t i o n  network would 
then be analysed and reconmendations mcdo f o r  an immediate program 
t o  achieve t h e  g r e a t e s t  poss ib le  improvement with a r e l n t i v e l y  lin- 
i t o d  program of reinforcements nnd inter-connections. 

Thc system would a l s o  bc s tudied f o r  determination of an in-  
proved system of pr innry  sccondery mains t o  provide edequatr, 
d i s t r i b u t i o n  throughout t h e  p r e s m t  wcter se rv icc  area. A phased 
cons t ruc t ion  program would be recomendcd t h a t  would be r e l r t o d  t o  
increments of t h o  and which i~ould  rccognizo t h e  ulimeto dsnends 
within t h c  e x i s t i n g  water se rv ice  aren. 





SECTION I1 

PROJEGT HISTORY 

The Thu Duc water treatment p lan t  began w e r a t i o n s  i n  
June 1966. P r e s s ~ r r e  mains were completed i n  1967 which were ab le  
t o  t r anspor t  water t o  aLl  of t h e  metropolitan system i n  G i a  Dinh 
and Saigon-Cholon. 

By September of 1967 wa.ter production reached t h e  capacity 
of t h e  e x i s t i n g  transmission system. Since t h a t  time expansion 
of t h e  system has  been undertaken only as pipe  stcxk, connections 
and other supplies and mater ia ls  became a.vailable. It rea.di ly 
became apparent tha.t  a. hydraulic survey and inves t iga t ion  of t h e  
system were needed together with a p lan  f o r  t h e  replacement, r e -  
in f~rcement ,  and f u r t h e r  expansion of t h e  system. 

Following discussions among personnel of t h e  SMWO, USAXD 
and AID/W, a scope of work was developed as a bas i s  f o r  d i s c u s d o n  
with in te res ted  consultants .  The chronological order of events 
following t h e  i n i t i a l  advertisement i n  t h e  Commerce Business Daily 
f ~ r  statements of i n t e r e s t  by consul tants  i n  t h e  summer of 1969 
was as follows: 

October 6, 1969 - Metcalf & Mdy, Inc. selected f o r  nego- 
t i a t i o n .  

A p r i l 1 5 ,  1970 - Effect ive  da te  of contract .  

I ~ Y  15, 1970 - Personnel approved. 

May 30, w?-o - k g i n e e r ' s  advance p a r t y  arr ived i n  
Saigon t o  begin work. 

October 20, 1970 - Meeting with Chief of Ci ty  Public Works 
Office, t h e  Ci ty  Police,  USAID and SMWO 
at t h e  SMWO Office t o  d iscuss  work during 
curfew hours. 

December 2, 1970 - Presenta t ion of t e s t  procedures and work 
review with SMWO. 

Ja.nua;ry 15, 1971 - Tenth anniversary ce lebra t ion of t h e  
Saigon Metropolitan Water Office. 



&xch 31, l 9 p  - Special  Presenta t ion of Procedures & 
Pro jec t  Objectives t o  t h e  Minister of 
Public Works and h i s  staff. 



SECTION I11 

PRQGRESS, ENGINEEEiING 

The m j o r  wgrk load s h i f t e d  t o  Boston i n  June. Th i s  i s  
evidenced by a  look at  Fig. 1 and t h e  work accocrpliahed under F  
& G, t h e  hydraul ic  a n a l y s i s  and t h e  system pla.nning r e spec t ive ly .  

A s  f u r t h e r  evidence i s  t h e  d e s c r i p t i o n  under D below of 
t h e  work acc.smplsihed i n  corrrputer prggramming f o r  water use by 
phugng, p ro jec t ed  water use by phuong and p ro jec t ed  ngde water  
flows. !lM%Lec 1-3 shgw samples of  t h e  cgtnputer p r i n t - o u t s  o r  
r e s u l t s  of t h e s e  analyses.  Again, t h e  examples a r e  intended. as 
s a w l e s  gf sgne of t h e  ana lyses  p o s s i b l e  us ing  t h e  soph i s t i ca t ed  
computer o a p a b i l i t t & o  .: gf t h e  Metcalf & Eddy team i n  Bostgn. 

Under s e c t i o n  F  i s  a d e s c r i p t i o n  gf  another  computerized 
e f f o r t  which i n d i c a t e s  t h a t  t h e  d i s t r i b u t i o n  sys t e~n  h a s  been s i m -  
u l a t ed  accura te ly .  Those d i sc repanc ie s  which pre l iminasy  analy- 
sis appear t g  r e q u i r e  v e r i f i c a t i o n  a r e  being checked out i n  t h e  
f i e l d ,  g r  with appropr i a t e  personnel  from t h e  Saigon M e t r o p l i t a n  
Water Office.  

To assist i n  t h e  work i n  Bostgn a r e  Mssrs. Diep and Toan g f  

t h e  SMWO who a r r i v e d  i n  m s t o n  during t h e  r e p o r t i n g  pe r iod  and 
whgse presence t h e r e  f ~ r  abgut a month's t i n e  w i l l  be an invalu-  
a,ble a i d  i n  d i scuss ions  regard ing  t h e  v a l i d i t y  of t h e  corrrputer 
r e s u l t s ,  Though it i s  apprecia,ted t h a t  t h e i r  r o l e  i s  p r i m a r i l y  
as observers  they  w i l l  be a c t i v e  p a r t i c i p a n t s  i n  t h e t  p a r t  .sf 
t h e  work being dgne wi th  which they  have been i n t i m a t e l y  asso-  
ciated i n  Saigon f o r  t h e  SPIWO. 

I n  Saigon, t h e  p r i n c i p a l  e f f o r t  during t h e  r e p z t i n g  per iod  
was i n  f i e l d  v e r i f i c a t i g n  of system p ip ing  hydrants  and pub l i c  
f m n t a i n s .  M3st notable  perhaps was a  survey of r e s i d e n t i a l  3r 
pub l i c  weter sgurces i n  se l ec t ed  a r e a s  on t h e  pe r iphe ry  ~f t h e  
d i s t r i b u t i m  system, which prgduced d a t a  which w i l l  be he lp fu l  
i n  a n t i c i p a t i n g  r e s i d e n t i a l  needs. A cgmpilat ion gf  d a t a  and a 
d i s c u s s i ~ n  gf  t h e s e  f i n d i n g s  w i l l  appe,a i n  t h e  r e p g r t  f g r  J u l y  . 
and should be q u i t e  provocat ive  as some d a t a  on c g n t r o v e r s i a l  - .  

a s p e c t s  3f t h e  system shguld be h . p f u l  i n  determilling f u t u r e  
p l ans .  
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June  t o  supplement t hose  taken  e a r l i e r .  Unfortunately,  t h e  age  of 
p i p e  which was i n  ques t ion  was n3t  matched by t h e  tests .  The low 
r ead ings  l e d  t 3  ques t i ons  ~f t h e  v a l i d i t y  of t h e  recorded p i p e  ages  
and it devel3ped t h a t  t h e  year  of i n s t a l l a t i ~ n  proved t o  be e a r l i e r  
than  3ur record s shgwed . Thmgh it might be c a l l e d  nega.tive i n f  3r- 
matilsn it i s  v e r i f i c a t i o n  and proves t h e  v a l i d i t y  of t h e  t e s t s  i f  
not  t h e  writtec r ecz~rd .  

P r e s s u r e  Survey P re s su re  r eco rd ings  were taken  i n  about 50 addi-- 
tima1 l o c a t i ~ n s  t o  c3mplete i n f o r m a t i ~ n  on t h e  system. Additiona.1 
r ec3 rd ings  w i l l  be asked f3r as t h e  system a ~ a l y s i s  p rgg re s se s  but  
t h e  progra.r~med r e c z d i n g s  a r e  n3w c o r q l e t e .  

D. Planning Study 

Land Use. It should be no$ed t h a t  DGRUP(~irectora.te General 
f o r  Reconstruct i3n and Urban planning)  under a new contra:ct ,  h8.s be- 
gun c u r r e n t  land use  mapping 9f G i a  Dinh Provence. The w3rk has  
s t a r t e d  i n  & Vap D i s t r i c t  t3 be foll3wed by Tan Binh. The cclmple- 
t i g n  3f t h e s e  two areas f i r e t  t 3  t h e  n x t h  of S a i g m  w i l l  be he lp-  
f u l  i n  checking t h e  immediate and sho r t  range  programs f o r  improve- 
ment s and ex tens ions .  

Water Use. The computer pr3gram Qn water  u se  by phuong writ- 
t e n  i n  May t 3  handle  d a t a  on 1970 water  u s e  has  been amended t o  
provide  a  more e a s i l y  u n d e r s t ~ o d  p r i n t o u t  t a b u l a t i o n .  F3r example, 
t h e  water  u s e  d a t a  h a s  been changed t o  g i v e  l i t e r s  p e r  person  p e r  
dcy r a t h e r  than  l i t e r s  p e r  second p e r  1,000 p e r s m s .  A sarriple 3f 
t h e  r ev i sed  format of t h e  1970 water use  by phuong i s  shown i n  Table  
1. EXatnination of t h e  May r e s u l t s  r a i s e d  ques t i ons  as t.o t h e  accu-  
r z c y  of some 3f t h e  i n p u t  da t a .  Many of t h e s e  ques t i ons  have now 
been r e s d v e d  and t h e  r ev i sed  r e s u l t s  obtained i n  t ime  f o r  t h e  f i rs t  
c3mputer r u n s  3f t h e  e n t i r e  p r i n a r y  d i s t r i b u t i o n  system. 

A modifica.t ion t o  t h e  1970 t ake -o f f  c a l c u l a t i o n  program, i n  
c3njuncti .3n with an  a .na lys i s  3f water  use  r e c o r d s  and p r o j e c t i o n  
3n 1980 weter  u se  by phuong enabled a r a p i d  c a l c u l a t i o n  of t h e  t ake -  
o f f s  f o r  t h e  1980 d i s t r i b u t i o n  system a.na.lysis. 

A san-ple 3f t h e  1980 water use by lhuong c a l c u l a t i o n s  i s  shown 
i n  Table  2, a.nd a.n s .ss3ciated 1980 node t ake -o f f  ca l cu l a . t i on  shee t  
i s  shown i n  Tzble  3. 

U t i l i z i n g  t h e  b a s i c  f low d i s t t i b u t i o n  d a t a  c a l c u l a t e d  f o r  1970 
and 1980, a  f u r t h e r  program has  been used t.o gene ra t e  t a k e - o f f s  f o r  
t h e  va r ious  flow s i t ua . t i ons  tr:  be analyzed i n  each year .  An iuves -  
t i g a t i o n  3f d i sc r epanc i e s  discovered i n  da t a  r e l a t i n g  t o  u n ~ c c m n t e d  
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f o r  water  i n d i c a t e s  t h a t  i n i t i a l  f i n d i n g s  u a d e r e s t i m t e d  t h e  cmg- 
n i tuae  of t h e  lo s ses .  The r ev i sed  unaccounted f o r  water  f a c t o r  has  
been use  iL t h e  nos t  r e c e n t  take-of f  ca l cu la t ions .  

The p r i n c i p a l  o b j e c t i v e  of t h e  f i n a n c i a l  s tudy  i s  t h e  devel-  
opment of a s i y l i f i e d  balance sheet and income statement  f o r  1968, 
1969 and 1970. An a n a l y s i s  would then  be made of each account.  t g  

f o r n  a b a s i s  f o r  p r o j e c t i m s .  Pro-forma s ta tements  (income, cash 
flow a,nd balance shee t )  would then  be develuped f o r  a f u t u r e  p e r i d .  

To assist u s  i n r e a c h i n g t h e s e  o b j e c t i v e s  we intended t o  en- 
gage t h e  s e n r i c e s  of SW-Thuav,aa.n accounting f i r m  with o f f i c e s  on 
Nguyen Thong. However, t h e  subcontract  f o r  such s e r v i c e s  was not  
a.pproved by USAID. 

Work was i n i t i a t e d  wi th  m r  own staff and t h e  p r e p a r a t i o n  of 
t h e  s impl i f ied  h i s t g r i c a l  s ta tements  i s  we$$ u n d e ~ w a y  but coneider-  
a b l y  behind schedule. The b igges t  s i n g l e  o b s t a c l e  i s  t h a t  a very  
la.rge p a r t  of t h e  a c c m n t i n g  r eco rds  are i n  Vietnamese. 

The c m p e r a t i o n  and a s s i s t a n c e  ~f M r .  Nguyen Dang Minh, Chief 
Accountant of SMWO, and h i s  steff has  been outs tanding  and i s  g r e a t l y  
apprec ia ted  and hereby acknwledged . 
P . Hydraulic Analysis  

Madel Ver i f i ca t ion .  The f i r s t  computer r u n s  of t h e  pr imary 
d i s t r i b u t i o n  system have been mde.  The computer r e s u l t s  have been 
compared wi th  f i e l d  t e s t  data .  A p re l imina ry  assessnletlt sugges ts  
t h a t  both t h e  d i s t r i b u t i o n  of flow as measured by t h e  t r u n k  u a i n  
survey and t h e  hydrau l i c  grade e l e v a t i o n s  obtained dur ing  flow t e s t s  
z r e  simulated by t h e  computer. Where s i g n i f i c a n t  d i f f e r e n c e s  were 
found betweer f i e l d  r e s u l t s  a.nd computer r e s u l t s  an i n v e s t i g a t i o n  
of t h e  causes has  been i n i t a t e d  i n  order  tha. t  t h e  computer nodel  w i l l  
s imula te  t h e  ape ra t ign  of t h e  e x i s t i n g  d i s t r i b u t i o n  system as c l o s e l y  
as poss ib l e .  

Duriag t h e  uonth a , d d i t i ~ n i L  and r ev i sed  d a t a  have been rece ived  
on t h e  p i p e s  i n  t h e  system and t h e  r e s u l t i n g  a d d i t i ~ n s  and changes 
made t o  t h e  computer i npu t  data. 

G. System Planning 

I m e d i a t e  Program. C z ~ l l e c t i o n  gf d a t a  f o r  a n  eva lua t ion  of 
t h e  r e l a t i v e  c o s t  and e f f e c t i v e n e s s  3f French f l u s h  type  hydran t s  



vs. U. S. pos t  t ype  hydrants  i s  complete. This  sub jec t  w i l l  be d i s -  
cussed i n  d e t a i l  with t h o s e  i n  Saigon. 

L3ng-Range Study. Based on p resen t  water use t r e n d s  and p9p- 
u l a t i o n  p r o j e c t i m s  developed by James E. h g l e ,  f u t u r e  wa.ter use 
was p ro jec t ed  f o r  1980 and t h r m g h  ye,m 2000 f o r  both t h e  high pop- 
u l a t i o n  growth r a t e  end t h e  low r e s t r i c t e d  popula t ion  grwoth r a t e .  
On t h i s  bn.sis, s t u d i e s  were i u i t . i a t e d  t o  determine: 

1. Cost of staged supply works. 

2. Cost g f  s taged cons t ruc t ion  of maj~r transmission mains.  

3. C3st of corresponding staged d i s t r i b u t i o n  system develgp- 
nent . 

h s e d  3n t h e s e  s tud ie s ,  c o s t s  w i l l  be e s t ino ted  f o r  t h e  var ious  
s t a g e s  of development f o r  each of t h e  a b w e  g r m t h  r a t e s ,  which w i l l  
p r w i d e  a b a s i s  f3r es t imate ing  u n i t  c o s t s  f o r  a r e a  developments and 
i n d i c a t e  when na jo r  increments of t h e  supply and t r a n s n i s s i 3 n  system 
w i l l  be needed. 

A first d r a f t  has  been prepared of t h e  chapter  dee,ling wi th  
h i s t o r i c a l  water use  records  and t h e i r  use  i n  c o n j u n c t i m  with o the r  
app l i cab le  f a c t z s ,  t o  p r e d i c t  f u t u r e  water  use. 

The organiza t ion  c h a r t  f o r  t h e  SMWO i s  shown as Fig.  6. This  
cha r t ,  which s h ~ w s  t h e  f u l l  range of t h e  a c t i v i t y  of Saiggn Thuy Cuc, 
i s  included t 3  g ive  those  no t  i n  Saigon a b e t t e r  i d e a  of t h e  s t r u c -  
t u r e  arid cmprehensiveness 3f t h e  organizat ion.  Th i s  chm-t, with 
amendments o r  c o r r e c t i o n s  and with t h e  approval  of t h e  D i r e c t o r ' s  
Office, w i l l  a-ppem i n  t h e  f i n a l  p r o j e c t  r e p o r t .  

A f i n a l  c~mment under " ~ r z ~ g r e s s ,  ~ n g i n e e r i n g "  i s  t o  p i n t  out 
t h e  p z h e n t i a l  value of t h e  v i s i t  t 3  Boston by Mssrs. Diep and Tmn. 
They a r e  fgl lowing t h e  r e s u l t s  c~f t h e  i n i t i a l  computer anelysis ' 
heving had b r i e f i n g s  on t h e  gene ra l  3pera t ion  and i n s t r u c t i ~ n s  i n  
computer techn3logy. In  addi t ion ,  t h e i r  involvement w i l l  make a  
~ u c h  m3re meaningful r e p o r t  f o r  t h 3 s e  who have stayed a.t houe on both 
s i d e s  3f t h e  wgrld. F3r t h e  r e p w t  t o  be e f f e c t i v e ,  it must be used 
and up dated with t h e  years .  It i s  3ur hope t h a t  t h e  c l o e e r  t i e s  



such v i s i t s  i n e v i t a b l y  prgduce w i l l  result i n  g a i n s  and a.dvanteges 
fgr a l l  czxlcerned. L a s t ,  h u t  n o t  l e a s t ,  it i s  n i c e  t 9  ha-ve a. chance 
t o  r e t u r n  t h e  h g s p i t a l i t y  t h a t  h a s  been extended t 9  t h e  Anerica.ns ~n 
t h e  s t a f f  i r!  Saigon as well a.s  t h 3 s e  wh9 have v i s i t e d  Vietnam i n  t h e  
c 9 u r s e  9f t h e  w . ~ r k .  
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SECTION IV 

PROGFWS, CONSTRUCTION 

This p ro jec t  does not involve construction and no repor t  
i s  made under t h i s  section. 

SECTION V 

PROGRESS, PR- 

This pro jec t  does not  involve procurement and no repor t  
i s  made under t h i s  section. 
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SECTION VI 

SUMMARY DATA 

Contract i?unber AID-vn-86 

Date of Contract April 12, 1970 

Contract Type Cost p lus  fixed .fee 

Contract estimate 
Dollars 
P ias te r s  

Additonel expenditures s ince  previous repor t  
Dollars 40,000 
P ias te r s  ' 1,223,823 

Expenditures t o  date 
Dollars ( 6/27/71) 
P ias te r s  (6/20/71) 

Contract completian date  March 1, 1972 

Scheduled percentage complete 73.5 

Anticipated completion date Yarch 1, 1972 

Actual percentage complete 72.0 

Time l a g  About 1 week 



SECTIOY VI? 

PY?S OY nEL. 

On Juns  30, t 9 e r e  ? e r e  21, Vietnsmesa on t b e  Yetcsl"  8- Tddv 
payro l l s .  T%ls  is  s l s v s n  l e s s  than a t  t h e  vrecedfng aoqt5s  sqd. 
9 e  decreass  i s  bscauss o p  +.hs euccessp~'lrl convls t ion  n C  t h e  " ield 
t e s t i n g  an? rneasurernsnt proqraas.  '%e b)l'rsScal i n v e n f . o ~ r  and v ~ r i -  
f i c 3 t i o q  O" c o m v o n ~ ~ t s ,  componsn3 s i z s s  and locat,io?s can 59 accom- 
v l i shnd v i t h  t h e  reduced f o r c ~ s .  

T ? I ~  U. T. 3t4n"y ~.rhic? nunbered *3+, t h9  bsa innins  o" t h  
month, vas a u m s ~ t s d  b-,r Vr. 9. D. rTovard -.rho lrrivsl Croa Sost.o? 
on June lot\ .  Jamas D. P o r t  c o m ~ l s t s d  \ i s  vork OT Juns  33rd, Isav- 
i n g  a Salancn on "our s t  t h s  ?nd o" %\s ao?t?. 

William A. Chensv act in,^ B o i s c t  IYIaw~sr 
g a t s  Co l l sc to r  

Donald Y. Dsvart Yvdr4ulic Enyinser 

Jamzs 9. F o r t  F i t o m t s r  Enei??er 
(lspt Juns ?3) 

G. W.  man^, Jr. W e l d  Enginssr 

rhs OQfic? ?4anapsr and booksenqr, YT. Trn?st,o Gabri?l ,  l r ~ s  
i n  Saigon "or t.h? whole r s ~ o r t i n n  nwiod .  

T)zs 9r+sant,  t ,otal  s t a f f  l a i l l  s t abs l j - z s  and rsrnaiq much t h a  
save f o r  t h ?  b31anc9 oP t h e  vork i n  S c i ~ o n .  
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SEETION VIII 

~ O ~ A L  WORK C O N D ~ I O N S  

No report i s  required under t h i s  section for  t h i s  r e p ~ r t i n g  
p e r i d .  




