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CHAPTER L—INTRODUCTORY.

The Sanitary Engineer io Government the head of the reorganized
Sanitary Engineermg Branch is working unde: the control of the Chief
Engineer (Public Health). 'The reorganization of the branch was ordered
in G.O. N»>. 2616, P.\V., dated 21st June 1949. Before reor:anization the
activities of the Sanitvy Engineering i'ranch were confined to the
investigation and design of water-supply and drainage schemes and to
super visory control over the maintenance of those schemes by locil bodies.
In order to unify all the functions relating to .water-supply and drainage
schemes under one ageney, the function of executing water-supply and
drainage schomes was also entrusted to the Sanitary Engineering Branch,
after reorganization. The Sanitary Ilingineor under the reorganized
et up, functions as & Superintending Engineer of State Wide Circle under
the administrative control of tho Chief Engineer, Public Works Department.
The reorganized Sanitary Kngincering Branch attends to the entire work of
planning, investigation, design and execution of all water-supply and drainage
schomes and also exorcises supervisory control over tho maintenance of
‘these schemes Ly local Lodies.

% TFor investigating new schiomes in the field and for executing sanctioned
sochemes and also for inspecting schemes in operation five public health
divisions each division having an Exccutive Engincer (Public Hecalth) as its
head functioned during tho year.

Theso divisions are spread over the entire provine: each having territorial
jurisdictions over a few ditricts. Besides a special division for Madurai has
Pben in existence for some time past. Its sole function is to investigate
~gehemes of improvements to the existing water-supply and drainage systems
of Madurai. There are 17 Assistant Engincers (Public Health) and 56
supervisors in all thes: five divisions put together.

The technical scotion of the Sanitary Engineer’s offico is attending to the
_design of schemes. This technical section consists of 2 Assistant Engineers
_ (Public Health), 5 supsrvisors, 26 draftsmen and 7 tracers.

Two mechanical oxports, one style! mechanical oxpert’ and the other

additional mechanical expert are working under the Sanitary Engineer.

i They are to conduct inspection of pumping plants installed in water-supply

and drainage schemes in o} erati n and to offer advice whenever necessary to

Nocal bodies on the proper upkeep and maintenance of the water-supply and

“drainage schemes. They have also to offer their advice cn the propusals
relating to installation of pumping machinery in new schemes.

Five-year plan for municipal schemes.—The execution of water-supply and
dr&ina.ge schemes is procceded with according to the five-year plan (1949-54)
sanctioned in G.0. No. 2503, .H., dated 13th June 1949. This plan is based
on the rank assigned to each municipality in the order of priority fixed by
water-supply and drainage committec; baving regard to the importance of
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??aoc‘l’x‘r}:llgcabfrotu the public health point of view. Under this plan the
the \lee Z}l Rh‘a\;e accepted com‘mitments by way of Government grant to
s. 20 lgkh; for the first year, Rs. 40 lakhs each for the next tw¢

years and Rs. 80 Igkhg cach for the ¢ ’ ' )
to the availability o oo S“b?}’q“ent years subject of course

. giﬁlﬁ:r foli; nne;(r;n:'a};l _ -~ wrban schemes.—-Pending the drawing up a

a tent-ativ}») lan in Gl?) No 0«f> schomes  tho Govornment hivvo approvs

some of 1he }n ent .l ‘impe b o L oottty L oe ontion

some of 1 b rgent anc 1mporta,nt 'soihemes should be taken up for cxceution
me liately side by side with municipal schemos,

" ()F:T}Ll(;,?f?ml pzl@if‘y %’Lbemlzvzedf—thhex‘to the schemes were generally exocut-
o on W tggra.ln asis. That is to say half the cost of a scheme was being
o t}}’; e local body (.;oncerned and the other half by the Government.

er the present financial policy any portion of the cost of a scheme which

18 Troally ey()ll b 1€ [184[1(.1184[ Ca &clhy Q S 0 mee 1
v ]] ]C I ﬁ . t w “ lo ln(,t

Resm:ve stock of cast iron pipes.—-As large quantities of cast-iron pipes
are required for the exeoution of water-supply and drainage schemos anld as
1tf:s at times difficult to procure them in view of the uncertain conditi(m's
o the pres‘ent. day market a reservo stock pipe is being maintained by the
Nanitary hngll}egr s0 that the execution of thesc schcn%es may not bg held
u) for want of pipes. A detailed account of the reserve stock is gi ,
Chapter VIII of this Report. pven
R‘.Vlj'lzllﬁzl (l;l; u:résupply Sehemes.~These schemes wre being executed by the
Milm nue ¢ partment tbrough tho Collectors of district with the help of the
v Trrigation staff. However big and important rural wator-supply

schemes like the composite water-supply schemo for Kayalpatnam, ete.,

‘illla_.ges for m.stancc are taken up by the Sanitary Enginecr himsolf. The

ba.m!;ary Engineer also offers advice to the Revenue Depart neni. whenevor

soug.t for on some of the schemes exceuted by that department. A

detailed account of the part played by the Sanitary Kingirecring Branch in

Il'gspe;;‘t‘; of rural water-supply schemes is given in Chapter VIl of this
epor..

CHAPTER [1L.—STATISTICAL PARTICULARS.

The following statistical particulars wre furnishe ! to «ive an idea of the
situation in regard to municipal and panchayat wator-supply and drainage
schemes :—

(i) Population.—The official figures of 1951 ceneus wero ot available
during hoe year. The followina are the urban and rural populations in the
State (based on 1941 census figures) :—

Numbor.  Population.  Pereontage of
. . tho total.
Madras City e .. .. t 856,463 172 .
 Municipa! towns .. .. .. 95 3,004,610 gol
Other Urban areas. . .. . 7,482,263 502
Rural areas .. 317,507,238 756°25
96 49,840,564  100-00

——— e e
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(it) District municipalities.—During the year, two more panchayats
were constituted into municipalities, thus increasing the number of district

municipalities flom 93 to 95 (exclud

ing the City of Madras).

(iii) Water-supply Schemes—I(a) Municipal.—The following will convey
a ready picture of the oxisting situation in regard %o municipal water-

» supplies :—

Of the 95 municipal towns

* Wifty-two munioipalities only
hnve protected wator-supply
(i.e., 67 per cent of the total

municipal Topulation).

Forty-three towns are yet to have
protecied watersupply
(i.0., 33 per cent of the total
municipal population).

I

|
Thirty-eight

i

Nine are Five are
gravitational ~ 8re pumping combined
schemes. schemes. schemes.

\

l
Fourteen

Twenty -nine Nine schemos
schemes depend on schemes
depend upon uplend depend on
ground water impounded surface
resources. waters. waters of
rivers and
canals,

* Many of the b2 schewes in operation are in need of fmprovements 80 as to expand the secope of the schenies
which were installed years ago to suit prosent nceds of the towns concerned.

(b) Panchayat.—Only the el

swen panchayats mentioned below have

protected water-supplies in operation ; many of them are in ne>d of expansion
to suit the inoreased population and extended areas of the panchayats.
The last one, viz., Arantangi. water-supply scheme was completed

and brought into commission during

1 Arkonam.
2 Batlagundu.
3 Dharmavaram.
4 Gudur.
5 Kosgi.
6 Manapparai.

(iv) Druinage schemes —(a) Munici
said to have the benefit of a drainage

the year under report.

7 Ramachandrapuram.
8 Rawmeswaram.
9 Tiruthani.

10 Yemmiganur.

11 Arantangi.

pu!.—Only 13 municipal towns may be
scheme ; but all these 13 schemes are

partial schemes only, gerving but portions of the municipal towns concerned.

Of the 13 schemgs, 3 are undcrgroun

systems.

panchayats.

(v) The work ahead —Forty-threc

d and the rest are all open drainage

(b) Panchayat.—No drainage scheme is in operation in any of the

pew municipal water-supply schemes

and 82 municipal drainage schemes are yeb to be provided. In addition,
most of the 52 existing municipal water-supply schemes, and the 13 municipal

drainage schemes have to be improve

d and expanded, to serve the present

and future requirements of the municipal towns concerned,
As for non-municipal urban towns, work in regard to water-supply and
drainage schemes has to be begun almost from the start.

The approximate cost of the w
panchayat water-supply and drainage

ork ahead in regard to municipal and
gchemes was forecast at about Rs. 32

crores, based on pre-war rates, by the Water-supply and Drainage Committee
ip its report in 1947. This fizure is very much of an underestimate and will
probably be exceeded thrice over if ourrent rates were to be considered.

1A
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CHAPTER IIT.—PROGRESS MADE IN THE YEAR.

Exccution of schemes.—(i) Although the five new public health divisions
were formed between December 1949 and February 1950 t'e full comple-
ment of subordinate staff sanctioned under all the public health divisions
did not bec me available oven during the year undor review., A few posts
of Supervisors could not be filled in at all for want of hands ; omergency hands
had to bo employed against vacancies in the posts of draftsmen and clerks
and work got done as best as was possible. The dearth of qualitied and suitable
technical personnel to fill sanctioned posts, scems to bo likely to continue or
some more time. Even if hands become availablo they have to be given
training in the special work of this Branch before they becomo fully useful.

However work in tho public health divisions on the execution of sane-
tioned schemes was in good progress during the year.

(it) As many as 29 municipal water-supply schemes (including improve-
ments schemes), and 8 panchayat wator-supply schemes were undor exeoution
during the year. The estimated cost of those schemes was Rs. 312:00 lakhs.
The outlay of exponditure during the yoar was Rs. 55:20 lakhs and the total

expenditure on theso schemes up to the ond of the year was Rs. 179-50
lakbs.

(it) By a special order of the Government impr.vements to the existing
water-supply at Tuberculosis Sanatorium, Perundurai, at an ostimated cost

of Rs. 40,200 was taken up and completed during the year ag a speetal
caso.

(iv) As for drainage, 9 municipal and 1 panchayat drainago schemes
were under execution during the year. Their tetal ostimnted cosb was
Rs. 4713 lakhs ; expenditure during tho year Rs. 923 lakhs and outlay up to
the end of the year on the schemes was Rs. 4163 lakhs.

(v) Only five of these above schemos (watoer-supply and drainage)
under execution by the local bodics concerned under tho supervi

Public Health Department the expenditure on such sche
being Rs. 101 lakhs.

{vi) It wiil be seen that the total oxpenditure on the water-supply and
drainage schemes (including improvements schemos) during the year under
report was Rs. 64-44 lakhs as against Rs. 37-4 lakhs of thoe previous year,

The following notes will indicate tho progress made on the differont
scheme; during the year as woell as their stages at the ond of the yoar.

WOTO
ston of the
mes during the year

NOTES ON SCHEMES IN PROGRESS.
WATER-SUPPLY SCHEMES,

1. Arantungi Panchayat Water-supply Scheme.—The scheme was completed
and put to beneficial use during the year. The construction of watchman’s

quartors remains to be done.  An extension of the distribution system to sorvo
new areas has also heen taken up as a special caso.

2. Chodavaram (Panchayat) Water-supply Scheme—The infiltration works
were almost completed. The distribution system wag completed. The
work on the R.C.C. reservoir is almost completed, and the pump house is in
progress.

Almost the entire scheme was comploted durins th y.

3 1 ar, with signal
progress in cxecution of the schome, after a hang over of 30

yoars.
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isi f 25 additional public

hin Water-supply Scheme.—The provision o publi

fouii;a?r?;};;nbeing compleced. All the pipes required for the work have bzea
reccived, but spacials required are still awaited.

" . . .

4. Caimbatore Water-supply Scheme.-—About 40,000 r.ft. oi; 181dd]1§;ri1;t:1)

duplicat: gravitation main have ben laid a:txd co‘l.m‘ect()azl t% lt.le hol . mak #

as t) briag oven the part work completed to ueneﬁslai:ls,.. T 1111: ch(‘,nstruck;,i{)‘)
the supply brought into the town by a goud persent age. e cons
of thc masonry sorvice reservoir at R.S. Puram was in good progress.

. . N "

An cr ler for importing fron the United Kingdom | of 40,000 r.ftnt.hof ; f-t
diameter ¢ C’ class spun iron pipes required for the cnnplgtmn 0 fe part
duplicat> geavitation main was placed, aud a part consignment ol pipes
against this order has also been since received.

5. Cuddapah W ater-supply Scheme.—Work has been completed in all
rosHeects and accounts are being finnlized,
N IEAY

6. Dharmavaram (Panchayat) W ater-supply imp?'ovements.———Pressgd stccii
t lnk.haq jus . been reeived and arranzemonts arc being made to erect the tan

after dismant'ing the existing overhead tuk.

7. Erode Water-supply improvements. -All work co‘mp‘;e?tls,d except the.
im rovemonts ¢ » the cxisting rake wash filsor.  The supply of 3" G.I. pipe for
suII))plying compress 1l air 1o the new filter is awaited for completing the
" ' f the tank is almost

> exeavat almos

3 ! Water-supply Scheme.—The cxcavation of the tank 1s ‘
coui’l')lgazgfak%igging OfIt);ﬁj/ central trench, revetting of the side slop.s and
romoval of spoil banks are in progr.ss.

9. Guntur Water-supply Scheme.—Construction of the summer storage tagk
smw' some good progress during the year. The balance of work is likely to he
complet:d in another scason.

Magonry c-oss drainage works in the approach road for 1'311‘1}23 Pumﬁ)lgﬁ
main from the headworks to Guntur towp was lm proqgregs. 5 W(')*r'vi 0
the low-lovel and the high-'evel olevated }'e:.nﬁ)rcei cemo>ni o.oxzcre (:1 ser g;
reservoirs was algy in good progres:. .fher > are seven rellrt orce c?mc
concrete roservoirs for an aggregate capa ity of 18 lakhs of gulons 1ln pr gyt:essi,
the ten lered value b:ing about Rse 10-32 la};hs. Pipes and specials requirec
for the distvibulion system and the 277 pumping ma.m)_v»;aze lcom,pg‘ u;
feom tho suppliers. With the arrival of some mdve specials, laying anc
jointing of the pipes could be taken up.

10 » Water-s S stag ".—~The two infil'ration wells
10. Hindupur Water-supply Scheme (I s : .

havo been :mnk and the land for the headworks and pumping main has
boen acquired. Yield tests for the {wo wells wer: also completed, :o0 that
plans an { es'imates for the second stage could be pursued.

) ' —The work has

1.K da Water-supply Improvements .(Purt II) Schemg. :
beerll com(glcgtlgj excspting%}l)ling in one of the filter-beds wmh‘screened and
washed sand. The bulk of this scheme was got completed during the year

g - T tem) —Te
2. Karaikudi Water-supply Scheme (Limited distribution sys

layilno of the distribution mains in the Pari I work was in good progress.

The \;ork is being executed by the municipality under Public Works Depart-

ment suporvision.
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13. Karamadai Water-supply Scheme (Panchayat).—The construction of
the pump-house and store-room underaeatl the service reservoir was com-

pleted. Deepening of well is under execution. Laying of pipe-lines and
erection of public fountains remain to bs done.

14. Kayalpatnam, eic., Villages Composite Water-supply Scheme.—The del Wy
in the acquisition of the land for the headworks wasa severe handicap to
prozrss of the scheme during the year. Cast-iron pips rcquired for the
pumping main wcre, however, procured and work on laying ani jointing the
pipe-line also ¢ mmence 1.

15. Kodaikanal Water-supply Scheme (extension 1o Obse
The construction of watchman’s and elect

veranda for the new pump-house alon: ve
completed and handed over for running
plity.

16. Kozhikode W ater-supply Scheme.—The work was faicly completed but
for the orection of the pumping machinery which' is being delaved for wan'
of cortain cast-iron specials. Urgen

steps were bung taken to proeure
them and complete to work and star: Pumping soon,

17. Kumbakonam Water-supply Scheme (17 slage)
spacials required for the distribution system h:d bee. roecived and the pipe-
laying work oa the distributio , system was in good progre-s. Pipe quanti-
tics from the reserve stock were alan diverted to the work cxpodite the
execution of the schceme.  (ontruetion of the reinforced cement coner te
reservoirs at Mela Cauvery and Valayapettai was also in good | rogress.

18. Kurneol Water-supply improvements (constiuction of additional filter-

beds).—The masonry construction has been completed. The provision of
12" duplicate gravitation main from the sottling tank to the wdditional

filter-beds and pipe connexions to the additions] filber-beds and sand filling
romain t0 be done. The pipes wer: being received. )

rvatory area).—
rician’s quarters and putting up
main to be done. ‘The work was
and maintenance by the munici-

~=Mosily th - pip s and

19. Madwrar Water-supply improvements.,
the municipality under the supervision of the department. The work wen

completed during the vear cxeept for the fixing of the gauges, ete.. in the
well and the fixing of ihe 20 ” sluice valve in the collictinr = ol'.

20. Manapparai (Panchayat) Water-supply 8
investigation of further sonrces for developing «a ratisfactory water-supply.
to suppl -ment the pres n. source at Ma wupparal, re nains to b taken up.
The field work has to be’pursued in this belalf,

21. Mangalore Water-supply
well wes in progres:. ’

This is o work excented by
cheme improvements.—''he

Scheme.—The construction of the infiltration

22. Mettupalayam Water-supply ~ Scheme (tmprovements),—Ere tio)  of

additi nul public fountains in the extended distribution
be completod.

23. Palayamkottas Water-supply Scheme.

for the pumping main and digribution system of the schomo are
received. The infiltration well has been
excavation for the suction
sucti i well was in progress,
progress.

24. Perundurai T.B. Sanatorium Water
was completed and brought into use,

system remains to

cing
sunk to tho required level. The
well work was completed and the stoining of
The work on the syphon pipe-line was also in

-supply improvements.—The work

-

—Tho cast-iron pipes required .

7
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95. Dollachi Water-supply Scheme.—The work was completed and brought
. 4

lllto use. . Y
26 Ra .ahm’und’ ‘y ” ater -supply ’im” O’l}ements.-—l\.lasonl S‘ 1% Olks f()l' l lle
t .i()n JOf the ﬁ'ltel‘-hOuS@ wWere Ile&l'ing C()nl])letlon. I’NOOf tI‘uSSGS were
extens

; . g
' i ilters fr } daterson Engineering Co.
under erection. Mechanical filters from Messrs. Pate g g

wore awaited. . -
% 7. Salem (Mettur) Water-supply Schime.—;—vgl,‘:?n ell)'i(c)g;:;. oTh()Il)‘e W};sf

shinery at intake tower and.booster sta 1011. ot horo wus o
long lav in getting the cast-iron specials from the manu , an
long d.e d{n ing gettigng wagon transport from the works tq Salem. 2
e ';r;gl‘:ne of execution was thereby upset. The work on ‘he Ammape
}')(fi(ilgfl()l‘cel cement concrete reservoir has been co.upleted.

08. Salur Water-supply Scheme.—Tho scheme requires to be examined
. : i t sites.
ovo, as revealed by check borings a -
" n‘)‘) Sivaganga (Panchayat) water-supply Schem.e.—-A.ll worksk were C?:l;r
] t;d :a:coeg{)t for the rovetment for the hund, which will be {aken up a
ple

‘the bund settles. _ _ '
" 30. Srivilliputhur W ater-supply Scheme.——Casf-no? dplpesm::llgf&?t)sggll
this s i recel the Indian .
is scheme were being received from . ‘
for t}'u?tiosxfhelf:;oslls for the gravity main and service reservm;' Weredsertx(t);
Acqtuliho Reg/enue department for action. Arranggme ts were ;LI s% matli neent
}:Ep(;‘t the larger diameter pipes from the United Kingdom and the Con, ,
1 ¢ )
i ircme heme.
against the requircments of this sc . . .
\g L31 Tiruchirappalli water-supply Scheme (zmproveonentq)—lga) tl?ect‘{ifgitzzl f{
' d improvements to connecting pzpe-lme; of.the infiltration d%‘ 4 .
defects mrz k was completed except for the rectification of a m}nor efect.
All the o ; t-year programme— Replacing the existing
4 (b) Second instalment of the first-year prog -~ Replacing the st
18" mains by 24" mains from headworks to Igodcf)mu:z;tgo fﬂjt;ge;)f The work was
; layi d jointing of abou cet.
almost completed ; laying an ) ol
' 00 1.ft. of 18 ” main remain to be done.
labbout;(3)0 Secrond instalment of the s_econd-yegr frogﬁargrric:.i—r;‘g:;:r;:s completed
xXeoe - the plugging of new wells 3 an whio ‘ S
e ])tdf():S’Th(fmIl) i;%ial?nent of the second-year progmmme—-Laymg of dzsmbutwg
sv/stem( )Tchcg work was taken up during the y?ar and cast-iron pipes an
'b s I p i lecto:l.
specials lead and hemp yarn were being co . )
speci (e) Fourth instaliment of ﬁ.;st-giear _progr;zgn:nen—glilnepl(«)z‘c’ggtviiéztﬁrgzzr ggm
i road to_ Central Jasl.—Laying n s <
Madz&mt}:g?e overbridges in Pudukkottai road by the Railway authorities, and
Tavin ef th:= 10 " main on the slope of the embankment b}{ the depart%
1‘:‘;’:}1;%& a iength of 800 feet was completed. Further laying work o
107 main was in progress. -
; ; - Scheme (improvements).—Further
2, T ur (Partial) Water-supply Sch : § .
extgnsior: rgfp fx}lain(and coustruction of additional public fountains were in
proggessf’alpami (Panchayat) W ater-supply Scheme.«—lmprovemenis to
8 quctio.n well and part-la)ing of pumping main ha.ve been completed. _ ayllpg
of pumping main and construction of masonry pillars for taking the pipe-line
across the s'ream were in progress. Lo . g main
— f pumpin
¢ Ipad Panchayat W ater-supply .Scheme Laying of pu '
&ndssistzgg::'ti{))n system and the construction of service Teservoir remained to
be done. The construction of the pump-house and watchman’s quarters was
completed and orders placed for the pumping plant,
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35. Vellore Water-supply Scheme (improvements).—The work has been
fully complef:e_d. The accounts are to be settled.  The work is being executed
by the municipality under suporvision.

36. Vijayavada Water-supply —Scheme— Be-1rrangement  of  distribution
system.—The work was completed except f r laving of a portion f the pipe-
line on Dornakal Mission roa1 which could not he taken up =3 the road has:
not yet been formed and handed over to the municipality. The work ig being®
executed by tho munivipality un ler Public Works Department, supervision.

3. Visakhapatnam Water-supply Scheme (emprovements).—"he wwk on
the duplicate pumping mnrin wos over. Tnlot eonnexion to the high-level
rescvoir was also ¢ :mole’ed. The work on the distribution system was I

go-d progress in the Daba Gardens nd Dondparthi arcas and ¢ mpleted in
the Lalitha Gardens area.

A, DRrAINAGE SCHIMES.

L. Coimhatore Drainage Scheme.-~The work in ABC D sud I Ll cks
an! rowago farm was completed and handcd over to {he nmunieipa'ity.

For the treatment works, tho leading channels, grit chamboeys,
chambers and sludge drying beds w.ro ¢ mpleted in every 1
tanks and sludge digestion chambers were party ‘
progress.

sereen
espeet. Seitling
co upleted and are in

A number of houso connexions were given in the

procedwral handicaps prevented a much larger number
the sewers.

2. Madurai  storm-water drains.—Tho
were completed in all respects.

sewered arcas, hut
being connectod to

3. Nagapattinam Drainage Scheme.~—Thore was nho progress this year
also on this work, the only work still to be done, viz., the l.‘lVi\llL: of the plimp-
ing main at Kaduvayar cro sing beirg held up p(\ndin(‘r the decision of
the Highways department to construct o bridge at this point.

4. Paramakudi (Panchayat) Drainage Scheme. Al the work (oxcept the

works in all tho four proposals®

construction of 200 feot of 12" drain and rograding of driing) was completed -

during the year.

5. Salem Drainage Sch-me  Seventh instalment (Part 1).—(‘onstruction of
open drains was in progress. The work is being exceut. by the municipality
under Public Works Dopartmoent supeivision.

6. Srirangam Drainage Scheme. - All the works i the first age oxcept the

construction of No. 10 drain were comploted. [n the second stage, cast
iron pipes for about Rs. 19,000 have been received

7. Tiruchirappalli Drainage Scheme.—Diversion of sullage from Bouleward

road.—Cast-iron-pipes and stoneware pipes roquired for the work were
received. The tenders for mtercepting sower
put on hand.

8. ’l'irupm.thi Drainage Scheme —Seventh instalment.
the open drains have been exccuted.

9. I{imdunagar.(Restr.icted) Drainage Schem(’.——-«I{e;:radirng of 24" drain
?,nd laying of past-lron PIpes in the last reach and the balance of work ,-ega,rd'
ing the pumping plants remained yet to be done.

~Neatly 90 per cent of

'3 were sottled and the work was -

-
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10. Visakhapatnam swamp area.—Construction of outfall drain No. 1 z?,nd
culvexzt on 75’ road was completed. Cast-iron pipes for sewers and specials
for pump-house were being received.

B. DESIGN or SCHEMES.

(i) Detailed plans and estimates for the following schemes were propared
and submitted to the higher authorities during tl‘le year :—
(1) Guntur Water-supply Improvements Scteme— .
(@) Outlet arrangements from storage reservoir, byepass main from
inlet to suction well ; and
(b) purification plant (plans only).
(2) Peddapurar: Water-supply Scheme.
(3) Srikakulam Wauter-supply Scheme.
(4) Nandyal Water-supply Scheme (first stage).
(5) Tirupathi Water-supply Improvements Scheme (confluence sourcel). ‘
(6) Compositc Water-supply Scheme f('\r Kayalpatna-m and ten other
villages in Tirunelveli district IT stage ‘(pumpmg main).
(7) Avaku Colony Water supply Scheme. . _
(8) Chittoor Drainage-Scheme (remaining part o first instalment).
(9) Madurai Water-supply Improvements— . .
(i) Augmentaticn of existing source comprising the gallery, pumping
main to Kochadai pumping plant (proposals only). . .
(i) Pwuping muin from Kochadai Service Reserviirs at Railway
i 1s only).
colony bzfi(;)(?fggﬁ?:;neng {o the oxisting distributicn system (gencral
proposals only).
Madurai drainage improvements -
(i) Sewerag: Schem» for Bliek No. 7.
(i) Seworage Scheme for Block No. 8. . .
(iii) Wieetrification of the main drainage pumping station.
The total cost of the above schemes based on the estimates submitted for
approval amounted to Rs. 172 lakhs neasdy.
(ii) Detailed plans and estimates for the following schemes wore under
preparation :—
(1) Guntur Water-supply Improvements Scheme—
(a) Purification works, C. W. R. and Pumping Station. .
(b) OfftaKe arrangements from the canal and raw water pumping

station. )
(2) Mangalore Water-supply Scheme, II Stage (pumping min),
(3) Mannargudi Water-supply Scheme (partial).

(4) Salem (Mettur) Water-supply Scheme—Re-designing of the distri-
bution system. :

(5) Hindupur Water-supply Scheme, IT Stage,

(6) Chittoor Water-supply Scheme.

(7) Cuddalore Water-supply Improvements.

(8) Composite Water-supply Scheme for Kayalpatnam and ten other
villages in Tirunelveli distriet, 1{I S age (service reservoirs).

(9) Uravakonda Water-supply Scheme.

(10) Kumbakonam Drainage Scheme.

(11) Eluru Drainage Scheme.

(12) Madurai Water-supply Improvements (detailed proposals for the
distribution system).
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(13? Madurai Drainage Scheme Improvements-
((9) SIewerage Scheme for Block No. 9.
1) Improvements to the sub-pumping stati:: :
(14) VJ.].ayavada. Waster-supply Imprgvergner&s1 nedunds.
( I5) V}]a,ya.va,da Drainage Improvements. .
(l(:) stakh.apatnmm Water-supply Improvements (
(17) Tiruchirappalli Partial Drainage Scheme
pumping station), ) o
(i) The design work on the followi
A . sig ng schem» was s
year to give priority for schemes ineluded in the FK?S "
Anakapalle Water-supply Scheme.

QOsthani source).
(revised design for the

spended during the
-year Plan :—

C. INVESTIGATION oF SCHEMES,

(i) The following field investigations were completed during the ye
(1) Melapalayam Water-supply Scheme. 7

(2) Tirunclveli Water-supply Sc i i
wor o) Tirunel pply Scheme inciuding the supplomental field

((3)) 'é‘indivanam Water-supply Scheme

4) Supplemental investigation for th ¥

(improvements). ¥ ¢ fuddulore Wate
(5) Anantapur Water-supply Improvements Se'.eme

(8) Madurai Water-supply Tmpr 3
source at Melakkal). PPV Tmprovements - Scheme - (supplemcntal

(7) Tiruvettipuram Water-supplyv Scheme.
_(8) Coonoor Drainage Scheme. v
(i) The following investigations wero ‘n progres- during the
(1) Madurai Water-supply Improvements \‘
(2) Madurai Drainage Improvements.
(3) Vijayavada Water-supply Improveme .t+
(4) Vijayavada Drainage Improvenents. )
(5) Arni Water-supply Scheme, IT Stage.
(6) Chittoor Drainage Scheme (disp sal work).

ar (—

r-supply Scheme

year:

D. TECENICAL SANCTION ACCORDED FOR IMPROVEMENTS T0 ExIistin
SCHEMES AND OTHER SANITARY WORKS ¢

Apart from the sanction of estimates for i igati
X . or Investi
techuical gan(ciztfxon for the following works, for whic! gations
were received from local bodies concernid for a tot: ;
Rs. 6°08 lakhs was .a.ccorded during the year un(;et:f-;ig:;tfiated value of
(1) Perur}dxll'al .Tuberculosis Sanatorium, Coimbatore.dist iot—Lavi
a punzg;n(gj Ipa,i:l and installing o pumping plant, Rs. 40,200 Heb—laying
oimbatore Municipality Water-su I ctallats
plantin R.S. Puram area, ﬁs. 236 000, Pply—Installation of a booster
Ei) %:rur M(;u}lclpahty Water-supply—Exte sion of mains, Re, 23
) Karamadai Panchayat Board, Coimbatore district—Rayige] ,600,
mate, Rs. 50,000, ¢ ovised ogsti-
(5) Mettuplayam Munjcipalit
. " y Water-supply—
and e?\éitlEon Ef a.;\i{dltlona] public fountains, Rs. 4}3p4%y0
rode Municipality Water-supply—Installit;
Rs. 56,500, y upply—Installation of a third unit
(7) Virudunagar Municipality—Erectj
fountains, Rs. 3,810, panhy rection of three

in progress,
U plans and estimates

Extension of mains

additienal publie
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* (8) Tuticorin Municipality Water-supply—Imyprovements to the distri-
bution system in northern area by laying bigger mains, Rs. 64,000. .
(9) Salem Municipality—Vellakuttai eri surplus channel—Regarding
the higher reach, Rs. 14,600, .
(10) Rajahmuniry Municipality—Constructicn of 47 additional publ'c
fountains and fixing air valves in the distribution system, Rs. 65,940.
) (11) Madurai Municipality Water-supply—Improvements to the
eastern and southern ill-served areas—Booster proposals, Rs. 99,0C0.
(12) Periyakulam Municipality Water-supply—Filter Beds—Replenish-
ing fresh sand in filt»r beds, Rs. 7,850,
(13) Salem Municipality—Laying a 4" cast iron main for a length of
1,750 feet and erection of public fountain, Rs. 7,000.
(14) Kodaikanal Municipal'ty Water-supply—Extension to Gorapur

area, Rs. 17,870. .
(15) Arui Wadter-supply— Construction of an experimental well,

Rs. 7,500. ' ‘
(16) Palacole Water-sup;ly—Extensi n of the distiibutien system,

Rs. 45,100.

(17) Nellore Municipality—Constructicn of open drain in Narukur
Road on the southern xide from G.N.T. Road to Vuyyala Kalvai crossing,
Rs. 12,200.

(18) Paramalkudi Drainage—Constraction of drains, Rs. 29,200,

He-lth) of the several divisions also accorded
d repairs to existing Water-supply and
tted hy local authorities and falling within

Note.—The Executivo Enginecrs (Public
technical sanction to schemes of improvements an
Drainsge Schemos and other sanitary works submi
the powers of sanction of the Exeoutive Engineers.

E. PREPARATION OF TYPE-DESIGNS.

A

repori i—
l (1) Type-design for a fire hydrant---San. No. 7 /0. ‘
(2) Type- lesign for a scour pipe arrangeme t—=San. No. 78/50.
(3) Type-design for a ferrule tap connection to the main and related
a public fountain (sirngle arnd double tap)—San.

The following type-dosigns  wore prepared  during the year under

pipe connections to
No. 86/50.
(4) Type-design for Electric'an’s quarters—San. No. 105/50,
(5) Type-design for Superintendent’s quarters—San. No. 106/50.
(6) Type-design for a drawoff outlot with sereen—San. No, 4/51.

CHAPTER IV.—CORPORATION OF MADRAS GRANT-IN-AID
WORKS—WATER-SUPPLY AND DRAINAGE SCHEMES.

During the year under review, the Sanitary Engineer to Government
continued to be the Inspecting Officer for the Water-supply and Drainage
Works of the Corporation n terms of G.O. No. 2164, 'ublic Health, dated

\ 23rd May 1941, revised in G.O. No. 3386, Public Health, datcd 5th Decem-
ber 1944. In addition to inspecting Grant-in-a'd Works (other thau
Road and Electrical Works) of the Corporation of Madras and carrying out
check measurements, the functions of the Savitary Engincer included also
the foll wing :— ‘

(i) Serutiny and remarks on schemes for which detailed plans and
estimates are prepared by the Corporation and sent to the Chief Engineer
for serutiny before Government sanction is accorded,
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g '
‘ (i) .Scr.utmy and remarks  on the annual hudget provigions made by
th> Corporation with regard to Water-supply and Drainage Schomes, and
rec ) mmendations o1 the allotme ' : :
, 3 0.1 the allotmeunt of grants and loans by the Government
for such works ;
(iii) Review of the Adwministration Report and the Annual Prosress
rejort on Water-supply and Diainage Works of the Corporation )
. Al N . . o ’ .
_ (iv) Scrutiny and remarks on tenders received for Water-supply and
Dra'nage Grant-in-aid Works estimat:d 1o cost more than Rs. 25,000
(V) Dc.‘ethng with tho references on audit and account matters and on
: vy - Cora Y N - ¥ 1 |
adm m.stx.‘ut'lvo reicrences, schedule of rates for itoms of work, indents for
galmmz'ed iron pipcs and fittings, ete.
(vi) Review of half-yoarly progress roport of the Corpoftion on the
measures adoptad to venedy the pollution of waterways in the city.
(vii) Tnspection and repor. on the working of the Kilpauk Wator-works
and other water-works of the Corporation.

_2' Plans ard estimates in rozard to the following schemos were doalt with

during the year; -
. Waler-supply —(i) City Distribution  System—1I mprovements.— Rovised
estimate for Rs, 10-86 lakhs.
‘ (i) Wate?'-supply Scheme for Gandhinagar —Semtiny of plans and
& signs received in tendors for tho R.C.C. Service Resorvoir, |
rszngc.—r-(l) Revised ostimate for the Drainage Schome for Perambur
an:l Vyasarpady.
(ii) Layout of sewers in Lakshmipuram  colony—Rstimato  for
R+ 1'9 lakhs.
(ii) Drainage Scheme  for Cockrane Basin Arca—Estimato  for
Re. 85 lakhs.
(iv) Diainazo Schome for T'Nazar—Disnosal Works—Estimat o
R . 3'5 lakhs.

3. The following works in progress were inspocted during the
pass>d for Government grant :—

Water—'supply.——(i) City Water-supply Distribution System—Improve-
monts—Estimate, Rs. 10-89 lakhs.

(i) Loying of soparate trunk main No. 8 {or South Madras—stimate

Rs. 436 lakhs. '

‘ (iii) Further  tmprovemonts  to City Water-supply Distribution
Systom—Estimate, Rs. +76 lakhs,

~ (iv) Water-supply Scheme for Gandhinasar Disfribution Systom—
Estimate, Rs. 4:36 lakhs. )

’ prazmg§.~(1) Draun:}ge Scherr:e for T’Nagu.t: undor contracts T1, T2
and T3 and Pumping Main from T'Nagar Pumping Station to the site of
Dis:osal Works.

(i) Drainage Scheme for Perambur angd Vyasarpaly.

4. Grants recommended ~Duving the yoar under review, tho oxponditure
‘on both Water-supply and Drainage Works of the Corporation which are
cligible for Government grant was about Rs. 13 lakhs ag agninst Rs. 16 o
i11949-50. The total amount of grants sanctioned during tho yoar wa
Rs. 6:05 lakbs. S 8

5. Staff.—(i) The Sanitary Engineer to Government was assisted by a Junior
Engincer and a Supervisor in discharging his duties as Inspecting Officor till
19th December 1950. In pursuance of G.0. Ms. No. 1536, Health dated
29th April 1951, sanctioning the post of an Assistant E’ngineer ’(Pub]ic

5
»

for

year and
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i inec ish i ffect from
fcalth), the post of the Junior Enginecr was abolished with e ;
9.._1-_)‘2__1;,;)0}, and the Ass'stant Engineer (Pablic Health) asm}sted the
anitary Enginecr in discharging these duties till tho end of the year.

The orders of Government declaring the Sanitary Engineer as the
uthority to advise the Corporation on tenders rcceivc’d for 9xecullonMof
ator-supply and drainige grant-in-aid works were .]SSllCd in .G.O. Is.
Eo. 2384, P.H., datel 3—7 -1950 and tho Sanitary Enzineer has since be-n
ttending to this, additional duty als), in rospect of grant-in-aid works
psting over Rs. 25,000,

(ii) The control of the Experimental Filter Slutign, Kil}_)&}lk, was
ransferred from the Dire tor of King Institute to the Samt.ary Engineer to
Jovernment, in G.O. Ms. No. 1536, Health, dited 29th April 1950, and th?
fxperimental Station was taken over by the Sam't‘ary Iirgincer w:Eh effoct
rom the aliernoon of 31st PDocember 19;?‘\. The .ASSlS{}&‘it ]Lngpmor
(orporation Works) is in charge of the Equmnental Iilter Station assmte.d
»y & Techn’cal Assistant. A Research unit is to be started at the Ex_pom-
nental  Filter Station, as part of thn. Re-organisition of ths Sanitary
angin oring brauch, and proposals in this behalf are underway.

CHAPTER V. -I'HE MUNICIPAL ENGINEERING SERVICE.

The Sanitary Engincer t> Covernmeat continued to oexercise control over
sho Municipal Engincering Service during the year, and also to admin’ster
he Central Fund for leave salary and Provilent Fund contributions of

Municipal Engincets in serviee.

2. 'i‘he need for placing the Muni(:ipnl Engim-o‘ii'ng servij'n on i b(\t‘l.t'r
footing Was being increasingly felt.  When the Municipal Engineoring service
was last constituted in 1941, recruitment to that service was made at a time
vhen larger opportunitics were available to technical mon outside this
sorvico because of the War.  As a rvesult, the manning of tho postsin the
lifferent grades of Municipal Engincers, and running the service on officient
ines through' the succeeding years became more and more difficalt. Vacan-
sios could not be filled in when they arose bocause of lack of suitablo men,
As a rosult a numbcer of Municipal Supervisors hac! to be promoted tomporarily
w Municipal Engineers, under emergency provisions and the service run
mdor such temporary expedients year after year.

3. After the close of the War, municipalities have become impaticnt to
srovide several amonitics within their towns, in order to make up for the
‘orced inactjon during the vears of the War. Although Municipal Councils
sould find necessary funds for such improvement works, it was found that
he absenco of a properly constituted Municipal Engincering service with
witable men, and the arute shortage of technical personnel to fill the several
0sls in the Municipal Subordinate Engincering cadres, proved to be a
standing handicap to progress in this direction. Municipalitics were getting
slamant that suitab'o Municipal Engincering personnel should be provided
or their stations in order to enable the Municipal Councils to prosecute their
ong delaycd improvement schemes. Some r:‘ldical measures of improving
the service in order to overcome the previous handicaps were therefore

:alled for.
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4. As a fivst stage, the Nanitary Engineer to Governmont adv

vacaic e n the Manicipal Engiace

from B. E. qualified caudidates to fill then.
nities in the servieo as at present constituted,
ment was poor. A number of longstanding

Municipal Engincers was thoreupon fill>d b

expericnced Municipal supervisors

Municipal Engineers under emergency provisions.

vacancics were also filled by the
Proposals fo: filling some mero va
IV and I1I grades were also submit
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ortiscd the
ting service and called for applications
Because of the lack of opportu-
the response to tho advertise-
vacancies in IV grado of the
¥ vegulwising the promotion of
who had Leen serving as temporary
A foew of the war-reserved
appointment of men with war service.
cances with B. K. qualified men in the
ted.

5. As a second measure of reform, the Sanitary Engineer to Government

also submitted propusals for the reclassification

suitable to the present work load anc
municipalities. The

8 to 9 ; in the third grade from 14

of several municipalitios,
Lexpendituro programmes in many of the
g Yy

ve-classification as proposed would resull in the number
of posts in the first grade being increased from 5 to 10 -

; inthe gceond erade
to 13 while the numhber of posts in the

fourth grade would be reduced from 24 to 17.

6. The promotion of existing Mt
conrerjuent on the reclassification o

provincialisation of the Municipal Engine
the year 1951-52.  The provincialisation

on a better footing, and facilitate

7. Municipal subordinate enginecring service—1Ii is to Lo noted that
a total number of 95 municipalitios in the State,

stations for which Municipal Engine

is but 51. The remaining 44 municipalities have to manage the

activities in the stations by cniployin
Subordinate engineering staff are als

Engincers in their respective stations.

and Overscers donot belong to a ¢
existing 1ules there is no provisic
Municipal subordinate to any
visor or Overseer, continues in the s
from the same post. There is no

posts, except the offcharce of being

micipal Kngincers in the various grades
f the municipalitics, and the tull seale
rings service are to be effected in
as envisaged would place the ve1viee

botter progress in all directions horeafter.

out of
the number of Municipal
ers have becn sanctioned by Governmeng
ongineoring
g Municipal Supervisors and/or Overseers,
o sanctioned to work under the Municipal

But all these Municipal Supervisors

ommon class of service assuch.  Undor the
m for either promotion or for transfer of g
other municipa! station. He entors as : Super-

ame post in the same station, and retires
provision for any promotion to higher
admitted to the Munieipal Engineering

setvice by direct recruitment when there is an opportuniy.  Such a system,

as could be readily imagined, is hat
coniented performanc~ ot one’s dutie

The Supervisor or Overseer las no opportunities to widen h
expand his usefulness in . ervice. He develops 'ocal
to temptations which must ass:il a service of

post in the same station. With the

eering servire in 1951-52, it would be neceos:
the Municipal subordinate engincering

hitherto.

dly conducive to cither an efficient or
s ax a Munieipal B gineering subordinato,
is knowledge or
moorings and fa'ls » prey
stagnation in a subordinate
provincialisation of the Municipal Engin-
say to institute measures to p'ace
servico in a bettor footing than

CHAPTER VI.—MAINTENANCE OF SCHEMES.

. It is relevant in this report to dwell on the maintenance asyects of water-
“supply and drainage :chemes. The maintenance of completed schemes is
vested with the local body concerned. under the sutervisory control of the

Sanitary Kugineer to Government.

Municipal Engineers are not stationed

P PR
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in all munieipalities which have a protected water-supply oCr d}l;zfmmr;%e(ai 8y 5531:1
in operation. Periyakulam‘, L‘fettupaliya}mﬁfxst;o(()ix?ii;u;;uﬁi(?i; a:lnSupervisors.
yattam municipalities are irstances which h dﬂ' il i e
Even where a Municipal Engiceer is statione in a ) dp e e nanetning
difficult to exercise any effective control over his =1; bor 1;11? o aithor e
staff, as such staff are not subject to any central control by a hig jer 2y 0011;1éii
; er the control and the influence of the Local Municipa ‘
333 vt:’l(l);kE‘:;gutive Authority only. So much 80, the featpre§ of l?orm&(}frxtl}?ég(;
tenance of water-supply and drainage schemes in opera,tl*,;onll-:ll rgéannyi sorig
municipalities have been subject to the \‘rag_arle sof t'hg subordi Ba n?:;hg}:l“d ing
staff. The Inspecting Officers of the. Sanitary Es}glxleﬁrxli{g rf‘ﬂlc ﬁ\(a’tuns
founl it possible in the pust to exercise any eﬂ"o.ctl.\?_ chec tOYes ect,iohq
of bad maintenance noticed by them during their in requen. m.- P s, ]
2. The Director of King Institute arranges for th_e exa.mlna.tl(;)'n of sa;nﬁp ?‘;
from water-supply and drainage systems in operation, by sensmgrou frg d
units to collect samples, for their analysis at the Instltutezi‘ . lllpp,ui)st 1'v:1[
schemes in operation are sampled twice a year norma]}ly.- A (l)l t?‘ng : {:ein
in between however, makes it difficult to ensuve that t fe ans aha 10{1i{sveste§;1
run on proper lines during the interval. ~As the_control of t ‘e’sc qlrrrllebr Oz vosted
in the local bodies, any proposals for repais, renewals t;l\,r Kl p o titi o
measures based on the reports of the Inspecting Officers or the Ing‘ :; ute
analysis roports, have to be pursued only with the local body conce{; ne v vlv{ L
its concurrence and its own funds.  Very often there is flelay, d&zl ) ac;ioz
approciation of the needs of the situation. This hgl}dtcaps expet li 1011;18 a((:ntr(,i
However, with the Public Health divisions excrcising more intimate cf A
over the achemes than was possible hitherto, and with the agioptmn 11)n u 1.11'0r
of measures to examine water samples at greater freq'u(?ncles ar}ui y glvm(gi
Municipal Engincers and subordinate staff specml ‘t raining .at.ti 1; pr(()ipﬁiqlet
Research Unit at Kilpauk Experimental Filter Station, it ‘15 ) oped tha
tangible improvements allround could be realised in th: fu;:rro y(,a.lrs. -
: Y eots noticed in the maintenance of water-supply schemo
in ()li;ex"l;l;;’()‘;;nilrllnrl::n%re‘:f? thel municipalities where inadeq‘uate attentlollrl Il):'nd to
the proper running of the Infiltration Systems of t‘.ho filter ' pla.nts,' ar 1tr§ry
control exercised in the regulation of water—sgpply in the distribution sysu.)m
to different areas of the town, the indiscriminate grant of housq service
connections through the past years, and the absence of a properly mfuntamed.
register of such connections, the almost universal failure to put defective .mfatel
in working order, and absencs of control measures to chfyc.k apd prevent
wastage of supply in the Distribution_system. Ma:ny & municipality is lqsmg
good water revenue by lack of attention to defective meters and by failure
to set them right or to replac> them by tap rate. Some ()f the mum_clpalxtws
were reluctant even to enhancing the water 1.-ates to suit current increases
in the running and maintenance costs of their installation.

4. The local officers of the Public Health Department are now .entruste.d
with the responsibility for chlorination of the local watg alies. This
responsibility is to be taken over shortly by the Mu jpdfial -} ‘
themselves under the control of the Public Hegjt Engineoriig ¥y
Attempts were also being pursued to install aut , aflc 'chlormatfmn
using gaseous chlorine, in all major water-supply f 3§e;ns in operation, 'L

5. Due to paucity of qualified and experiencdll ten, some of the pump g}
stations were being manned by temporary handll gith exemption from .pf-
scribed qualifications. The need is being inc smgly. felt for the sghyd-
ardisation of all pumping station staff and for mo eﬁ;ﬁtlve control oveplthe i

b - 4 :
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by lhc_ 1 ublic Hw:!th Engincoring Braneh, so thet the running ang upkoep of
pumping installations and the maintenance of lox books could bo placed on a
more efficient snd fool proof fuoting,

6. Tho yoar under review was a
supply schemes in operation.
four years, tho mid-summer of

period of sovere tost for many of tho water-
Due to the succe-sive droughts during the past
1950, and mor : so the following summer of 1951
brought about unprecedontly low lovels of (he subsoil wa'er in almost all the
infiliration sysiems of water-supply schemes in operation.  As a result the
rate of yield from all these s urces registered o, sharp decline, and necessitated
severe curtailments of the hours of buwping and distribution and a reduced
rate of supply. Emergen measures of augmoentation (o (he supply had also
to be pursued in one or two acute cases.

7. Under the existing rules, the Municipal Commissioner is the authority

to grant sorvice connections for wator-supply o houses and other prentises 1
municipalitios, up to the numerical Yimit permitted by the Nanitary Enginoor
to Government. In many of the old Municipal w‘ater*supply schemes in
oporation, the prosent requirem nts of the population have fay oubgrown the
seope of the old schemos as installod, and in the ahsonce of any expansions
to tho old schemes, portions of the towns are cither ill-served or not served
atall. Any largo additions to the eXisting number of house sor vier eonnections
in theso schemes is not poesible until {he schemes are improved and oxpandoed.
As a result, only a limito.l numbey of new house servie: connections are being
p rmitted, which placos the Exocutive Auth, rity ina difficult position in the
matter of allotmen’ f such new hous: s rvice con octims. Several applie-
ations and a»peals in rogard t0 houso servico connockions i o number of
such stations had to be dealt with in the free of the practioal limilafions
imposed by old scheme s i, operation,

8. In ¢ rbain municiplitios again, pit tap: were bei
come the handicaps of low pressuros in the distribution
ago. This unhealthy procedure can be offoctivoly countere { only by improving
the distribution svst s to suir, present dem:in!s of supply.  The (testion of
financ: and the availability of pipes bar progross in this direetion. The provi-
sion of beosters in th distribution 8yston, to improve the supply conditions
in parjculary bad zones of the distribution system was heing consi erod
in a few cases as a temporary expsdient.

9. In regard to the maintonancoe of drainage schices, thoe Madurai
Municipality continuod to make good use of the sewago by suceessful and
lucrative farming, the offluent from this farm showing unilormingly good
results. Even so, a substantial portion of the town'y sewage is being sur-
plussed as the old sewerage system ig inadequato to meot the needs of the
present population. The sowage farm at Avaniapuran was being added
to, to deal with an increased quantity of sewago. Improvements to tho
Drainage scheme, and the provision of yot another s pplemental sewaeo
farm wero under consideration, ”

Troatment works for the ¢

ng resorted to to over-
systoms installed years

oimbatore Sewerage Schemo  wore undor
excgnftion. In Ootaca,mund, measures were under consideration to avoid
t 7,’surplussing of the cwage into the lake, from {ho overloaded  main
?Wer. The filsposa.l works wero also in need of improvement.

‘Dpen drainage schemes in operation in cortain municipalities were in
need of improvements for theiy better functioning,

10, Append?ces A and § show salient detajls pert
supply and drainage syste 8 With spocial rofer
-operation. i

“ b

aining to the watep-
onee to the pumping plants in

¥
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g TATER-SUPPLY SCHEMES.
CHAPTER VII--RURAL WATER-SUPPLY

vith the formation of the Public Health Divisions with 201;;;,31 i)a;l
" bro] ¢ 38 prep: .
j "‘:l;ctions proposals in regard to rural water gu‘pply sch(;ni( 1? pserll)t o
;'::il;l:r irriocation staff undo® the Revenue authontlesa w gr:e . ;e gollectors Jo
Ixoeutive Enginecr (Public Health) concerned by .
the Execubllvel oo The number of proposals thus received was on tl}ie
secupiny and advice. I i M ivisions. The
?““tm\ articularly in the Viiavawada and Coimbatore ’D1v1£s‘10 8 h
”'wrea?("’ - }«‘Il;rillcot-- (Pubiic Health), Vijayawada, appl.led tO(Ii t:iprflzl)t
cecttlive  Kn ) ; . ;
]ui\ i'(;"ml\ 1:1 qt‘\jff:’t() enable him to deal w.th these schemos withou
anap! &t SLavlt, ! .
to the normal work of his d.vision.

9. Tn addition, the Boad ?f Revenuo 5vas ‘;?){?z?l?egm (13;) 0?;‘?1 ra?mi;glg'
Tn -i'nom- to Ciovernment certain major an _n‘n or .' ,- ) ot rural vty
i oferred to them by the Collectors for sanction. 1t was *
sppios X0 ?‘léﬁe proposals received in regard to Rural Water Supply S;}' erﬁes
phqt ma.m.,. 01 ad not been got up in a complete manner and 1nvar1a,_bly (111rt el]
e p':(f“?";(fﬁ 1'10 he called for before the proposals could be scrutinised anc
(11:&1(‘*(? g‘i(\'un by the Sanitary Tngineer to Government.

N . _ ater
3. In order to speed up the investigation }(:f cer!;am .urger;;t: mr:ia ﬂgv Ehe
) o3 b : minor irrigation ,

‘ond the competence of the :
supply schemes beyond the f 1 inc ation stafl, the
;Egycgtivo Engineers (Public Health) cgnl(lemed'd\\ ex(;riﬂlzles‘;ﬁ:t:uct;on}; in
1;1‘\,(-on<lunt ot theso investigations by gnlf(u:igt (;guvav (?:;c i strugtions o
he mi irrigati \ 'ho were aske k ' ) '

rinor irrigation staff w ( bhom v Suoh

t',l::- ?ow Althgough this procedure was tr:led as an Tcia?cpe;xir:?% :toeily gThO

Pw } ;t '\\"l\‘ found that the ;erngement'dld not work 8¢ 1-, (ﬁ’ wsuited he

‘_\m ¥ ’\ 6{\[@[ comtbrol over the subordinate enginect mgAs E) resulted in
X OV LS { 1 o .

(:\l(\‘ ulties and delays in the conduct of thel)l ﬁel(lh\\ ork. . resggct ion s
heraforo me o th that schemes, in 1 :

F He Board of Revenue !
therefore made to the Bo: bha nues, im prot o1 wie!
f‘ll‘:}:,tirwti(ms had to e conducted as an urgent 1.110&31’1(119, :(:)lfl'lgovernmellt,
:nvt il]e : wnitary Engineering Branch after obtaining orders

o the Ny ) v

. Under the oxisting procedure, waber supplies fi)l‘ mmflgol;l;gswi:ﬁ ta‘z(:

“'1‘ $i ) of 19000 has to e arranged for by the I{eY‘et{L‘e‘ Board Viith the
popui .wnof minor irvigation stalff.  From the proposals receive t'(:n orte
‘L%l;f}‘::lf‘{\\\no Supply Schemes, it was seen tlmt‘ the 111111121 llllnrixcg&ai ]éompc-
N Csrovins eaiaal to the task and did not have the tec , iy
oro nof pl(): on gifo( wired to deal with major Rural Water Supp y. 'e
feno o oxpx',r;en?) 1h]i¥- Health Engineering Departinent to enable it to take
expangion of the . 1 ) ,|’v'<(,].mnm, in addition to urban schemes, 'may'ha,vg to
np ol mll'.:l 1\-';;‘“;1}1:Htlwinéil‘)’o p ouress were to be achieved in this direction,
1o expes1ue any tangih'e -

CHAPTER VIIIL—RESERVI STOCK OF CAST IRON PIPES,

. iipes and specials, as also Galvanized Iron ]?iP‘»‘S and fittings
Caat Tion 108 carce as ever during the year under reviey. The output
continued to be as ;}a;tu;ers for C'ast Iron pipes was far too in adequate t10
- of the Indian mant sing demand for such pipes all over the country, so much
cope with the.-iloll(-}\: eﬁac&l with the manufacturers, delivories were not forth-
30 that for Ol; a{:t(\lr atime lag of 2 to 3 years., To break this bottle neck
coming except ling imped;ment 1o progress on Water Supply and Drainage
which was a st vas Elade in 1949-50 to place bulk indents for large
Schemes, a St?rtf w](,.fm pipes wnder a special order. Turther conceric:!
(quantitio: Orb(p?:-;uod in this bohalf during t' e year under review n order
NE TSUTC S wei'e !
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to build up a buffer stock of pipes and specials and valves
under execution could be pushed throu
r.serve stock to the extent possible.

, S0 that schemes
gh by diverting quantities from the

2. In addition to placing indents on the Indj
of pipes and specials, special orders were placed for specific quantities of
pipes to be imported from abroad to meet urgent requirements of schemes
under execution. In respect of (‘vimbatore Water Supply Improvemenis
duplication of the gravitation main althongh an indent had been placed
about 5 years ago, for requirements in 18 inches diameter Cast lion pipes,
only a fraction of the total requirements had been delivered so far and  in-
“eoming deliveries were slowing dewn to an alarming extent. This made the
prospect of the completion of this important scheme recede further »ud
further and the municipality was making desparate appeals for the early
completion of the scheme A special order to ju port 40,000 ft. of Spun
iron pipes from the United Kingdom was thereupon placed on the suppliers,
the whole quantity to be delivered within a period of one year, Part supply
Was received during the year under review, within 6 months of the placing of
the order, and further shipments were also arriving regularly. Likewise &
special indent for certain urgent quantitiesin 14” and 24" diameter pipes
required for the Coimbatore Water Supply Improvements were also arrangod
for import from (jermany. Bulk quantities for Srivilliputhur and Palayam-
cottai Water Supply Schemes in progress were also being imported from the
United Kingdom and Germany. A proposal to Import a tonnage of Npun
iron pipes of French manufacture was also under active consideration.

3. This apart, a large quantity of the sluice valves of different sizos g

being 1eceived during the year against orders placed earlicr. Cast iron
specials and pipes were also being procured side by side, to the extent that
the manufacturers could supply them if the normal course, apart {rom the
aaterials covercd by special indents.

4. The building up of such rescrve stock against general requirciments of
all schemes and the importing of pipes for specifio requirements of major
schemes enabled quick progress being achievcd in the oxecution of several
schemes in progress. The completion of the entire pumping main and distri-
bution system of the Chodavaram Water Supply Scheme within one year.
and quieck progress in the Vialkhapatnam Water Supply  Improvementsy,
Kumbakonam Water Supply Scheme, ete., was made possible as a resuli |

CHALTER EXc—GENERAL,
The Sanitary Lingincer t0) Govermmnent s
Public Healih as well as the Water and Newage Pur. ficition Committee. |le

i3 the Iuspecting Officer of the (ront in aid Works (other thay Read
Electrical works) and also a Special (ouncillor of the (¢

& tember of the Board ol

orporati-n of Madras.

He also served as a member of the following Comm;tteos

year :—
(i) Advisory Committee for the Re-organization of Municipal Adwini-
stration constituted in G.0. No. 2313, LA dated 111 I\'«)vmnln}r 1949,

constituted in (0. Ms, No. 3176,

during the

(i1) Hotel Sanmitation Commitiece
Health, dated 5th Octobher 1950,

an manufacturers for supply ¥ngineer (

~—

and "
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He also served as a member of the ATechnological Diploma Examination
Board constituted by the Provincial Government.

i i isti i Engineer to

2 ost of the Junior Engineer fm: assisting the Sanitary
Gov;rrrmlgxl;)ng in his work as Inspecting thcer of the Gra.ntt mf a;g VX:Sx-ils(tsa :])f
the Corporation of Madras was z.b(;)l.lrs]ggga darilr(li é&hg 11\){?: N(()) an Assistan

ic was created 1 s 0. : . , D,
lated 29thPX:))Il-;il ggg{t::x)ld the Assistant Enginecr (Public Health) for this
(w(ork assumed charge on 19th December 1950. . . ' .

2 The post of the Instructor in Elementary S&l’llt&ljy Engmegrmg :

. 1:& I('1ica,1 College continued to be under the Sanitary Engineer to
Madras )It:t Proposals for the upgrading of the post and the employn:egt
e Ass: tant Engineor (Public Health) were approved by Governmep in
oo ASSISSTS Health. dated 10th November 1950. The pr_oposed Assnstar.xt
G‘O.' NO.‘ is t ,b ﬁnde,x‘ the administrative control of the Director of Public
gl‘l)galﬁm ;;uto p:ndin(_g the appointment of an Assistant Engineer, the post
of the Tnstructor continued as hitherto. -

4. A third batch of B.E. Students and a fourth bat;c};toffornz)rr;ilgi.rI:]g.r
S‘tud.ent,s (rom the Department were deputed by.the Golv;alrnén?cutta raining
o the All India Institute of Hygieno and Pub_hc Health, al 2, " the
M. P.H.) cowise and for Diploma in Public Health Engineeing c v
A ].~ Practical training of the Students _deputed f'or the couses
“’Spof"t 1V(:]"\a.bo'vo was also arranged for and given in the san}taxy Eﬁngmeer%
]'n(g;ngl(::}i-h it .t;he request of the Diroctor of the All India Tnstitute o
in anch !

jeno and Public Health, (Ja,lcutta,..

Hyi Direction Personnel.—Sri S. Ra]agopa,la.r(xl, B.E., ch:(]):.E.ea,(rInd‘), held the
ost of the Sanitary Engincer to Government during year.

v . 5
The Exooutive Enginoors (Public Health) of No;'tt}.‘x. r?ui?l igut:ssli\::d{}?e
Divisions with thoir hoadquartel_‘s a'(;}d'tlyf)ax‘id;t(“)sthg(i'rndl.ivision wo.k, in the
sani Ingincer to Government, in additl ) ,
hamtar}’.}! ng::;_ (;la;;s (;nd estimates for the various WaterhSupply and
'aratxosfl hemes and in dealing with technical references on schemes. fad)
Drm‘n-&g?k'% L. K. V. N.S. Ra.manujachari,. B.SC. (E_ng.) A.IV([};I.E. (r:m.1
h l(iS It‘;lhob post ot‘"'Met.zha,nical Expert to the Sanitary Engl;f??l \tO ' O'V:éll.lruillll o
‘l'eld al o}l'1e1d additio 1l charge of ¢! e post of Assistant M chanica’ g
(fl 15t May 1950 a.n. to 1664 June 1950 fn. o of the Assistant
IOIYE I M (\‘7 Subramaniam, B.A., B.E., held the posdo_ e iboant
i i ‘1 Englnéer which designation was Oh&nghes 1;1 Ob’fr 1950
Mechanic: rt in G.O. No. 3203, Health, dated 12th Septemb: 050
Mechifmca'(l}E}‘fg,ihasarathy, B.E., Assistant Engineer (Pubhc }éea etrn)mezt
Sn-M' f tho Personal Assistant to the Sanitary Engmzer'tg ’;WEn ineoz.'
the post of aivai. b1, ME (P.H.)., AMLE. (Ind.), S'SISlaél _ %

Sri T. D;;;‘Sll}’l gl’d t'h;; post of Assistant Engmger (Techmqa Heoblltohn) 'took
(I’ul‘)lfC ‘h(’; Srinivasan, B.E., Assistant Engineer ('Pub_hc | hea. th) took
ol bf’ th;a ;‘IOW post of the Assistant Engineer (Publio Ili) ea tl 9)50 ‘orpo
:'h w%(éoorks and Experimental Filter Station on 19th December .

\tion

prep

PuBric HEALTH DIVISIONS,

! i Public
ors held the post of Executx_ve Engineers (
lg)liii:]:coﬂr:altﬁ Divisions mentioned against them :- - _
Venkataramanan, B.A., B.E, MLE. (Ind), Executwg
1th), South Madras Division.

The following
Health) of the Pu
(1) Sri 4
Engineer (Public Hea

3
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(2) Sri M. M. Mani, B.E., A.M.I.:. (Ind.), Executive Engineer (Public
Health), North Madras Division.

(3) Sri_ O. Dhananjayan, c.e., Executive Engineer (Public Health),
Coimbatore Division.

{(4) Sri . Thambom:lla Reddy, B.A., Executive Engincer (Public
Health), Vijayawada Division.

(85) Bri 8. Jambunathan, ¢.k., Execuiive Engineor (Public Health),
Tiruchirappalli Division.

(6) Sri G. R. Subramania Iyer, B.E., Executive Knginoor (Publia(
Health), Water-supply and Drainage Division, Madurai. :

A

S. RAJAGOPALAN,
13¢th August 1951 Samitary Engineer to Governmen!.

APPENDICES



23

"pP3q JISANI TYjCARIBII Y

oo

s61 3 o(r
€61 T ‘oq .. *r peduing ey3y ul r[3m Wouwrgul £ o1
.e I oq - -
JOALY
134 & . ‘od 1jeaeSoy oY) W Toa
34 1 / [BougooIy redmeg pue Lwped  UoRINPU] 88 [ 4
q 4 b ‘ot
“(s91n0s
< I e[+ pedwing uefsaIy) NYj  Iequoep . ¢
01 4 ceen seee .. -
‘paduwnd
01 T v oq Du® J8UCIEIIARID  ° JoAl 18qEITg . 0z
sre3uprd 13AL A13ANB)
¢g 14 ‘oq et "3 O] AI9[[U3 WOIgBIYu] 240 €1
¢ . . e . juey Weyem
ce 1 0L podumg -SUT  iwou  [[amalog . [
61 g * souIBuy 59D ot : o
"SIN[Y PURs MO[5 UO
12 k4 ‘oq pajeall poduwind  1aea
- 61 1 - eoney ‘o que) o8ei0s poj [eue) )y oL er
X4 w4 ‘o(q ‘PAqQ 12A11 BAUIPUN!
o 81 I DU ver) - podmng  oys Wy Aoped ao_u.uﬁnwmm - N
=) SHI0M PRy
» ToRwelredsy 3 Iy
o [¥31U¥YIom WO PoIRal]
oy 19984  q1¥y 988103 3]
By i * coee “[SUWd  Inuremmio)) (mau) - L3
- 1101 b g . * £107j€8 UOEINE
mor 1 swisug 1o pedwng -w] wuierede[esuas (pjo) .
o1 u% €411
o1 1J woy) yeomjery S
0s Nw 5 30 .. ) dyaveid s qomer  wo
MM m 431g) io.w%o_l oq DPa9%a.% Ioqum ¥l £104n8) . o
K ¥ N eonRIy
I3 £ sJuldte wmedgy ‘NANY purLs MOls
08 é ‘oq WO pasan] I91vm fUwg
0¢ T ‘oq . pedwng 93e3038 paj-(vuwd MR 16 cr
<-4 ¥ tT ‘o
[ (3 ‘og
R e ‘oq *paduund pue ‘som Puw L1911¢S Toly
SL s TWIRE  *° [BUCHMIAWD  -viMGU  Le[[eA WWNFUPQ o1
“eHI0M 1978 m
. .. .. He@RUWNYY Byl oy
[euorgwilavy  pesvqoind  £(ddes mg -1 '
. .. . . ‘(wrep Linossw £9)
» [vRonvyAvIp dn pomwep JsAlr  Qumey x@ o
“[aUany qANOIqy PIARRA(D
PUB oy®y O P
. .o . ‘[euoMellARIY ~WED I9EBA IDALI ITBRANG b 0%
“sIeN g
amesard s, Jromaf wo :E¢)
‘81 -t o1 1) 12)es Jue) aBwmi0ls .
w&uia m TRl . Ct oq P-reUsy  ([eyreA  ®fed) 124
w un _Mmkuoﬁ "Paq I8ALL IeTEd
/e T suBuo sep *° ‘oq o) U1 sjlom uolywiiguy yer 8t
0z z 80119031 Mwn I3A1I 1eunadd o) Ul .
frr/or T mua {10 od 3 poe zwk..w%_mﬁ—waﬁm 6 L]
G r o0 . ‘od  Swdwnd rweqwexe(ly) ‘¢
.. -0
%w w Ve u_uum&ﬂ oq fHI0M 13184 WUUSIT . 01
ot 3 U303 (10 ‘weans seSdng ut .
g 1 souifus wreays padmng Arqed ucryenyel (P1o) °r [+
"SI [eo1UWYIRW = UOS
-JNBg GO POIvAR] 1M
. .. .. ‘leuomegiAvIy  (TPUBEUIOY) wrelds [[TH . (.8 er
T oWiBWA [ID
:TALT < Zsio0m
0 4 jppitcelicd *paq 19AH ey .
15/5¥ 1 *+ couldus seny  *° *o(1 Q) ul s[Aa wonenRUY [}
.o -od
« st ¥ sI03000X
©011909
% w“ 81 m oo T &%_owhﬂm *Paq I2A11 RIsuvmEDUR]
= 03/81 I °° seufus senp °° ‘o oU) I Ale[ed WOMEI[Y uUf ¢ o
=] / ' *IA®IwY 180U Poq oAUl
M jad (4 e maAua d mﬂmamw_awomh:wﬂo%m % "t
o . ng Ul—a0Im
a 76 1 sudue (10 psdmnd Jgul el
& BN 3¢ sIOy[F DPUS:
M0[3 WO PIEsl} INem
L b ©r 'pedonviiAel) XUwy 2F¥103s poj-uvyg L 7 g6 QU
‘SHLLIIVAIDINAN
() v (8) (8) @) (9 %)
- - b
m! m .ATu =3 “ =g=) h o *
w g S 5y /T8 2o
. =3 xS s e %
@ ] k=] = A
S = £ *POYIR JUITITI T gE )
2 )2 3 pue ] 0
g ] 4 A1ddus jo aainog —
B = SE *£gp prayq
= g m 19d guoqped
— L — wsm uj sjddns
~ueld 3uidumd jo syeroq - Jo By
¥ 'V XIANAddV

.

nag

ed

tesreg
nng
i

1enIeg

g

ma

lied

[Agiri

.

g

andg

g

-~
i
-

5T

*[[M3 10 epired ge
peuslsop oweyas

030
0¢-0
860
Le%
050
gee0
$3°0
LI ST

6g.¢
LR S

¥e-3¢

0%y -

(759
o1-¢

130 ° g
60-%
f8g °°

28-9%  °°

967
o¥eg

093

(0 S

889

oo

118% -

Y] Ul PHYRISXD
ouIdds Jo 980

E1d

o

0y=cg61 °°
0861

o

L6-5681
0%61~

685861
0961
£1~3061

-1%61
= F1-1061
R €1 SO

.o
.
X3

.o .

les1- °°

L0-%061

-136T

$0-T061

..

O1-316T

619061

X3

960881
0te1= .

bt 1) S
079861
0612081

.

62-5081

SI-0061 -

9s-6061

ze-gs61 -

4¢-9g61 -
£6-068T -

¥y-2861  C°

3610680

T O¥E-L08L

B o031 4

96-€087

3
2

o3

*pajerduroo

geys  pus
CJIU} WaYm eweyog

ey 13
+189WMIAOId T

wemdaoyouny 1§
s3udwaAcsdmy

pnyeaey 0y
sjRowaA oxdmy

jeaeilepoy 61

‘oq

(p0) wrewoysquuny §1

*qUdMdA02d W]

(mou)

Toomny L1

xS

Weysedipnp 91

T (sew)  coq

** (P1o) miumy ¢f
*yaswmaserdwmy

SPOIN 3T

Ry I

ve

w3rpuiq gt

syurwmes o) -t

HysoQ 1T

00003 OT

e ———canavas g

ssezequion 6

** merequEp) ¢

mdogur) 4
sz01eppny 9

*~guoWIAoidmay

qedeppn) §

ImuvyvLewpod ¥

Arepasg ¢

indsqiuvuy 3

squoudaosdmy

aopy 1

(1)

*UO[IvYs JO QWYL
pue
IPqUIRY [Rpeg



an ‘PRATROM
N 2134 WOJIBOPLIOL]
103 paxnpox
S[BII0)RT 9Y) JO JSOTY . . . e
% uoly w,cu_m“% o .MM mmm. mm“
U% UOI3esl)saaul ¢ Cazic 0 .e .
Wo?:_ oﬁenom I TY QRS Ei T _ufﬂwb 9088y 019y o 6% 6 9sge'69'c co.b . ; MM wm\..m www.n J0ubs . e syuomasoaduiy .
UIIAOT "IIPI0oal ) - . . .. s 3 .e . . RINPS
- emmnaﬁaaso LS Hﬁwa wmuay  CLO'LY  LO9LS  OOD'FLOT 000°9%'FY <60 Eﬁ%ﬁ:aw mmm.\..,a %wn\§m . .
: "15P98; . . . ot . . : . L WEHPd ey ¥
e w:%_f "Iojeul fmjues  ¥9%¢E 100 02286 00g‘Le’L wy .mm Nm me; ?2&& 1
‘ ‘ ¢ = b . . + . . spusye k44
e Tt 0N ‘IojoW HMUSA 0313 099°t3  OOU'PEF 3’60l THY i .wm wwﬂ ww.w ¥ (o) >4
< ; v . .. .. .. -+ ey 93
ceen  on  aeyom s L9 ozo'ol  000°00°C  wOT'09°F %1 : o %\Mm B - L suamsaoIday -
o ixat - . . .. memdssyousy I
cres st OoN Jelow umjuay  €g9g'el 000'8% 000°0%°¢ 0s¥8 6 881 . ES&M«Q&?m wm\ 98 w%%ioc: . o ma_.oﬁobﬂam
. . . - o . .. .- .- IOy 03
e “eN vttt osex 90FTI w00 PIS® 00z‘eg 6T orekies o8 O OO | b
*0c6 [ Jsndny m i L.
.. “ oN -t - ey .. . .. . 240" voye}  sdung ceg <g o ‘ (sow) {eueyepoy 61
5 - ‘oq 001 059 .
R . oN .o oN see's L30'¢ 000°0¢ ML L WWH ..” ..Mw.m § A.vnb (p[o) wieuoequIMy :14
. o . . - s)udmeaaordwmy
- -Aq puels v §1 *39p10d . e .. .o.Q . 009 . .. .- coumy L1
Jan eﬁmmnwuanu L T ON -og UNMOoUu, A, ZoICI £L¢'8 00009 00008 (218 o w0 009 i >
avlm. 83UlIBaq pUL JeYs
o N0 wIoM Bujsou
2z ~3I _PI[REYIIA0 - - o o 008
s19%iduios sea . fp o e . §10M18I< > . . ©- maeyyedrpny 91
m m..n ¥ .wso.:::u dungd °* oON °° T ON Cr¥F'L ON*LOE NOO°YE oL-1 s1ney1res 99 008
E ol jasmadued
- . .:M z%oa%h . .. .. . .. .. od &b 008 .. .. Mteﬂvunwumm o
“aorInNIax CA . o erim - . e . .. .. ..
lepun owegos MmN T oN -ugeow JndmQ geR'0y 960701 08L'¥ e (U8 LRH §¢-I . Adopressits 8% 008 .. S.Mﬂ—?o.—nam
‘peterduas)
-u0d 81 i o] 10)
auo pur i US|y
30} U0 311N 01103 .. -oq 29 08
pig ¥ Jjo uon . -oq 20 00§
waruﬁanww ww_ﬁw‘ﬁm% . -o(f 1 00% P
uore[u . P b iy . . 4 . .
pu¥ 13319 .iro:_tu« S ON  Ilow QmTAA  196'fF¢ €z9' (T [ G 0% {1 000'9L'g 0L:% o wM w«% wwwm
: oq 03 001
SR T B
foct v - . . . . .. naw 1
oN oX TO0'13  ®OE'¢h 002°88°L 10g'00°6L 1 e ﬁ % mmnm W4 £
.. oq 08 031 <
“pajylmqug . ‘oL aL [UAS -
j3odal pue polen . . - PN . . . . .- wpwg 21
;-:w@»ﬂvwso%om MAN oy °° . g 91u'8 019'¢ c'e9, 00" 1’1 1. Llovegmiieg 05 . L3¢ .. sjuamasQIATy
. s . e .. . ’ - . .o . .- . ﬂﬁé ﬂﬁ
X XY . e .. .. - e . .. .. - §§o °‘-
. . X3 .o .. . .. .e . . - . Sﬁa%aH
‘WO NOAX e o o .. .. .l . e .. ' e . -+ 2i0pequIoQ ¢
lopunt juamasroidwi] - .
‘dmnd 70N 10§
0¢61 Idquada(q ul
pue dwad ( oN
10} 0:61 Joquial
.dag ulsawo pazs
J13381q 01 pasuwyd o ‘oq 001
U Y s1afradm v o tIag S & ¢ . o . .
93q 2A®vY SIA[L I N RRITLC IO REND XN 3 £ $0Ci0] 000'¢ct (rRHS8'S £L.1 o M% mn....cﬂ o oeIequitpi) §
COX  laiow Ininag  <az'el 920°¢Z  069'82°Z 0cte0'e 00 croad . 03l
‘233 ‘sBur : ee == - K3 410%09mey  gor c.0¢t . ndspfumy) ¢
Ieaq  sBuyr AU
£3433] < Suiaow
- pafneyiaso
Arayordwod 108 ,
S8AM  Jyum 1Mo N ‘o
Q - ~ -~ 0 Cmow # - . o ww 4 SH
M 3o aa__.aa_mny 2N BRI 2108 Npo‘ze "00'8E 0uZ'96 184 A1030vFmRg  FL 001 azorsppng 9
wouyds: jo uwsaop .o .o . .. .o .. .. N . -, o @
-§ealq 04 anp e . , Figamasoxdwy
2gop aq 30’ pinoy .mm 0L10¢1 wmw %%M
zurdwmnd sonu1uo) ON O Gatewm amima g el rer'el w0 060'9E's 063 L103085519mg 001 .
0 - - . . PABEROI IO | 001 0 o yedsppnp g
‘I9pdo o Jrueyedvuipog ¥
-y uo vems dumd ajom
sun dwnd g ON
bl 9AND 0} paSgellr
m pue uaaon,nsw
*Z "oN o eovyd oU3 - . )
m 0 ?v.mfﬁmh_ sem o MM 008 0¥
gy 00T JHPIABINQ T ON  CTRPW LI o6 OB¥LL  002°16 009'LY'y.  coe - "RsopTIMEL 037 SL3/O¥E £1
“ 'g81 oN sdumnd vy ¢
- . . 941p gIIGA
‘paprugns 410dax L % . *1090W 31%)
pue pojesnisea .. o n bee
U queweserdmy oy - FEIT  00SLT  00001°T  009'FET  Fog - ‘od o s e
: ‘12300 1mMy1s o .. . . ‘o 00¢ .. oze mdvguvay 5
.. ST .. .. .. . .. .. Sopepneg  o0g 0zg - <qvomeacIdty
. o lwopy ¢
o> —SHILITVIIDINAK .
(@e) e (o) 0 (e1) @y (91) (1) 1) (£1)- . (zD .
<E % = & =z 2 o o -
SER  EZs3g Sz zzm E 2 . zzed . B e
fEF  ~TegE 23FE 0 EE g 5§ ESES £2 =
573 £22% MMMW = = ] £Z8% ‘querd 3o & = -
£ aRE %
“ey1veey N zg E-5. = 5B nwm B =} DMW‘ qo.zi..uou 109:35T - e
- R == A 2
23 “EZE “Ra BFa o i = ——— .
EZ TEIE “S& T 1824 oy EEY - g
zE ZERE S o= up fep 1od syIom - v —
as TIck =& S z -Pesq Woiy ofedumyg - ‘fuoo—queid Suramnd jo <eseq -
“ . ..
A ur—y XIgNAddVv



27

APPENDIX A

APPENDIX A

26

¢ Listof¥ i oq
g -dunylg - ‘o
¢ 3 oq ‘LIBA IPANICY . . . 65-0 0861 °° .. syromaaosdwy
3 r - Toq b ‘oq 94y ul As([e3  wonElYuy o L] ° Tt lemded  3gp O¥61-8261 - o = mddniy, oF
mw m . .WM YUTIA 9Y3 BI Emas.uwwﬂ__m 2 nH : .o.n 99-2 S e *+ sjuaurasordury
.. ° . *oQq i 1 uf ! ¢ . ° . g . - . . .. a10fu®,
o, z -oq oa X zaant Snono S0 o 0s-g $681-1681 fuel, ¥¥
Q-2 1 - 18011309 L4 0 A1971%! yem uonEIguy ¥¥ < o b "0 . . .- . AT
25702 L B oEmm@ :%m q ued vy 1203 BAUAY a 2 2 98610861 JU[[EADILL, 8¥%
03 T o [eolnoay padmng 9q} ar E.WWMM. «.ﬂﬂwﬂ%umﬁam ¢ € ) “oQ S¥g | ¥e61-0061 °° o reeumIRuuBAILL ¥
.- .. .- [BUOIIBYIA®ID) oy} Uf AI9[[83 UWOIRIWUI  FI g1 . BRI (L S 1) ¢ 668T-c681 . o Iyednary, Iy
001 ¥ ‘o o o o o 10-2
001 £ ‘oq - . . . 691
wmm m n.oon 9 ~.nﬁnwﬁu%ﬁauo 2 2 H.v. 880 1ger - .. yusnesosdwmy
” 1190 . K gt Uy TguL e e 6 - .. .
o z I ot Qa 1T a 3 -Doq TOAN IWUTAG a 086 9681 feddesigoniyy, 0¥
9 1 ©c euwsue I . admn @ uay A TOREIY ¥ € ° . . g .- ..
! 1o p d i) .Bﬁoa £1aveB ao-ﬂ mJ $6-0 £E€61-0861 medper 62
-1jed UO PIjear) 199em
o i b tooe {JoAlosey  ANYPN E@ﬁﬂzv .. 9t o %18 °° g6t °° . nudmasocidmy
puUBS MO U0 DpIeAn
Joges  oxel pjwdumes ..
. i . ToRMiavly  -swmsueq  Cpopmied (PO g I L S T ter o - “: wereg gg
o z o -£10AT%) wuefu 880 0961 NuImeAcIdwWY
m.% | S _dw_mooo_ﬁ o o 13T [oA  UOleIYUl o1 01 o o ‘oq 144 S 6s61-6061 - . T wefeenug ie
z R
B L Ll
Yt 8077
91 T ‘o ‘HI[Y A3lAvid
(124 3 " _aoioo%_m uosINeJ ..v»ﬂo wwumw“v " et
(124 T Y T i 0 nemn { - ¢ .. .. O . .. - .. . .
4l 14 awrn H a ke TOQ J0ALL TRATIY 1321 a 3% $SOT~8261 Srpunwiqef{ey 08
938 T 7" Iemperg podutng 3y} U] SIqfed wonsnigul ot <1 ot . g 3¢9 LE6T-0g61 - o DT Juoeod eg
“s109yy paes 15-0 8361 SuoISuo Xy
MO[s U0 pAAwal} (SIIrH
0 o o ‘oq NpoY Woy) Ines Ws[ireg 401 et .. i my L1 T ZI161-906T - . wemyeiueg yg
uon! adde) Ixe T w:waﬂm . o, ' ‘o A
.. PR .. ‘[eUOnENAR € M I9AT 6 ‘ .. .. -0 7 .. - .. .. ..
o L upmwuo [euon®uely o yedetemiy o ad 001 2e61-3161 med g
o1 z o .. ‘o .. 7 wemyuedepy .
uat 1124 aoeIguy
€ T ‘oq . ‘o - e Juw) paj-ureyq
(Aqpuess Isg1g
{euoliejlaeis amar PjO—
01 ¥ O(f “EIB[0ANPRJ-—TOL-SIWUIN)
oeand 01 3 o oy s19m ainswold
wt ol z o I CECT O ) pPoITal)
1 T omoe .. 0 198n Uy N .. o .. .. ‘o e as e .. ..
I q a Loy ounseosd oot a ) 0061 . TORONRPA] 3§
fLti01 3 eltd U0 PRI 19j8a XOVY
Hi1/01 I suBdw o - ‘oq 9881095 [wowo JudeseieN  or [} - - ‘oq -4 16619361 " .- . otooreq IS
ot 2z ‘o REINGE, L EE] . -
113 1 PWBud ureng vo.nﬁnm oy Ul fea uopMengul o ot N . wa 05.0 °t 8E61-9%6T 3. ‘. .- Inyeppolg 0%
A e .. . . W, 6.0
. .' - ‘(VUopwIARI)  C° sNoajesal Zuppunodw)  gg - 0 oW o0gg tooIst . ‘a *° DUGMEOWION AX
- -
*{&q puess)
0c € 'UIBUS  ureaig
of z . ‘oq ‘POq AL I9Yy0 |
oy ¢ fedugorgy T opdmng o U1 ATafred wonwmypuy  ¢r st o ” nag 086 YI6T-L661 °° : waeupiedesey g
b R - b 960 o t rjuamraorduy
(113 2 ‘oq ‘P2q 13sl1 190USF o)
0g 1 A2 C Rl S © padumg wr £rqe3 wonengul gy c1 - - nnd @1 061-P06 1 = - aofaN ¢;
% =1 (13 T ceer . B o ¢£g 0561~ o - s3I woAordary
@ L4 moD. ey 1Y AjlawB
&1 Nv t ‘(g U033V U0 pIRwal) .
€1 1 4slq) redinoeg - o nes  9au .Hn!ﬁm 9-¥ [ i my 0Fc 7 Fger-0t61 - o uirkerednON 9%
1A 12 peBres
¢l € o ‘o <s010% arefepedery
o1 4 - o .. .. ‘oq v A1071e3 121y .. .. .- . i o6 o over o o sg1emaAordury
SI 1 ‘IUIZUa  wieadly ‘TLpeq.oy 9% ‘Yueq
(173 SR 1 C oq pu® paq Ioa11 [83WA 943
OL1 1 o T o o ‘oq Ul Ad[es’ uoneijyuj ¥-el <1 . o nmy (435 o G reer - a o RINYIE €2
‘I[P 3In--o1d s JPMag
%3 g ‘oq o Ppejess; i1ajes Nuey
3 I . 1ey *" pedwmnd  o8wi0jE DaJ [vuUed J¥puvg - [9¢ o o nex <g $I61-1061 -~ . © weaedynsel 33
‘(Aq puwys) ‘(8d 43 0d07T) .
[:44 (138 dUIBUd  wieNg
*( 1938009 .
£q puaeys)
56 6 ami3ua 110
(Suryses puvs)
S-€ 8 o
(Suryses puavs)
ﬂ.“ b A,AH - s
*(1318009)
gL 9 o
"(BULmoas)
G-l < : oq
(Bmydwand
Jaurwns) ‘wjoqjeurvg je pasodord
9z 3 .. ‘od - yuwy uwwhSW [2UOIIPDY . .. .. .. .. €60 . 0061 Akﬁzv
“(BUHNOOS) "SI13[P pues
cz 4 ot oq MO[x U0 DPIjedr; INem
¥ < "o paicy:  yuw) yef{ed Doj .
cp [ 11001 - T Mdung  qeuwd  ejoewmes (pjO) 0T <1 .. .. mI  S2F-¥ 'e061-L6ST (PIO) e © SPYUIXVY 33
*EHAVT Y
oo —SALLITVAIDINO N
an (o ©) (8) ) . 0 (9 1) (£) (@) (1)
8 7 z :F - = g JE
= < [l ~ @ = o )
7B % g £58 =2 ST £25
g = 2 “poyjewr 5E %, g8 E8 A .
- = <= jusuIyvarg O =T ) &8 s &z "BCIYs O ouity
ol E F< eedan P L= 7 ge jot-3 2RE - pue
- = rddns Jo 90Ino e S 5 LRS- 1 Jaqui ¢
W B : 3 S iop 1od S m. .nn..m = qUiNU [el1eg
g EE proy 1°d *s1u3 = Ee ZE
b — ~ 4 g up Apddns =g = ==
-querd Svrdwnd Jo s|Iv4a(f g Jo ey T2 e %

o=y XTANAIIV



APPENDIX A

APPENDIX A

28

e X

-siredar Jopun
*t ON 13em IajemM
‘T ON  ‘aIeuw 2INjUSA  £6L°82
uopNILx .-
Japun amaYds . . .- o
syaomoAoaduy - .- 28706
ox 0 Tl
T oN ON Ge¥*01
N $3X 6080l
“HOISIAIpQNS
teads £q uonsd
—1189ANY ZAPUN QWX
-9Y9ds sjudwroAoxd M . .
wy  eawuwoeyardwio) ON I1979Wt UMIUIA  9ZH¥E
*TONNDIXA oN oN
Jopun sjuswsaordmy
‘porus .. ..
=[1S9AU[ 3Qq 03 oul “TON T oN
=9yo8 sjuawaacrd
Wi sawmayardmo) *° b b
‘saredoal s
** ON dIapun 89X GLLY
*J9P1003I pue
Tt S3X 199U URUSA  91C'IE
IO Tl e oor
ON ON :
‘gONNIIXD *19PIOOAL Y .-
opun juswaAordmy 83X INPW HMUIA  POFIS
c- oN °t - sk 9gl‘e
Y
‘zuonjdwod
Fuureou amrayds
sjuamaacsdw]
ox PX 6LIe
“aO1YUIIXA
Japun sjzam
-pa0xdmy -syoerd
Aujdmnd £y10edeo
I9331q 10; d
noon.n o>w_nvwww_vuc X JAjeul LIBITRN  ZG6°0F:
S9 X *J9JOUI LIMIUIA mvm....vn
TooN ox
-+ ON ON N
*(sayedex
opun
13p93J .
0I0[Y)) ON F¥FO'SL
2aBu?
o we Aq jued ..
aIed)s auo dovfdel o . )
0} woxey sd¥§ T ON OX .
P €15 S - N
-or0[y) 1099 LMUSA :m.w..cu
©tON 1w UmudA  CRLIT
tt 8K ox o
G ae (02 (61>
& =z =
SgF 25913 aEEl
28F  T2B3F  PEgE
k] CRg RS E
- BEsm . - B
‘e reuod 5 =° B =E3
- %3 =4
g5 B3g ek g
] EgZs ey
=g Egas 2
2z T3EE =3

000°16

000°000°(
ces'o
vacsc
0z6'T1

008°€1
826%¢

989'2

ZET'0%
000’
¥8r07

1 4%

6282
000°16

crLigl

193'9¢
(£3°501
ace's

-~
0
—_
~

“urpd Buydwnd
U3 Jo 3800 [wydu))

e - - .o .On 3T 001
b . . . Aloyoepnes 931 001 -
(048 193
. . . Aiojoegsyyeg 0Le 193
001°95¢ 008‘¢6 . 80.¢ UsHun plo sIveh 68 | 048 197
. - . .. °q ost 008 ve
b i ‘oL 0gx 08
: ‘od 091 09S ..
s . . v 982 oLy -
. “o(L 00¢ 00g
00.% . ‘0@ 008 008
.. ) . o0 oo8 poi
00¥%30L 00Z'¢6T 998 ‘od 692 oel
c . = . o A 062
000°¢9T 000'%0F  8<.I ; oq 8F 067 .o
9. 2. >3 -od 181 o
00L°6¥T 008‘168  T9.1 0@ 281 L 23 .
.. .. . o - 0031 .
63L°280°T 09¥'825°L  ¥£.01 . ‘o 001 0021 Ry
“ A Ad . o OF ooet -
.. . .. . o A4 o
. e . 0L ST 009
y t ro@ 082 0S¥
o N ; 0Q 083 ceR .
’ ‘oq 083 £ER .
.- o . : ‘oq <9 [T41
- o . ‘oq 0% 001
.. .. . . -od & oot ..
052°8F 005221 8L.3 ‘oq (34 €01
. oL : o 08t Q011
t00°6EC 000°78e’T  €8.0 . O 0gl 0011
- & : ‘od k2 <01
00¢'t9 00L'gis 111 : ‘oq 26 $01 .
: " . . og OST/e81  003/0I~
N SR L SergEnes ot 062082
.. . .. .. “oQ 0ct 0081
.- : m.o..: . o 901 0S13
W iy - ‘od 901 013 -
000027z 000°088‘e  °° ‘oq 0S1 0081 .
; te 29-¢ T ‘o GL ¥01
00%'8¢ 008901 *° ‘AiopeEneg Gy ¥o1 i
-
¢ -
. - : rodq 59 (1114
000°0¢L 000218 281 : oL <9 ez
o Cy IR
o cy cra
- ‘oq 98 cL8
000°6¢8 000°068°1  03.1 ‘o gs crR
‘ol g3s oL¥
000°0%1 oo0'0e  gR¥ Ut k1oy0epneg cge oLy
*A[[eU0iseI>0
. paxloms jmuy )
o c ‘oq 01 09I 05105
0003t 0056 ¢ ‘o 3c¥e 00.08
ot o . ‘oq £l LEL
006°LE 000°0¥ T ‘oq [1}43 092
i o(q 89 o3
0e1°Z81 L9¢‘98T  06.% ‘oq R9 0rz
o cq 803
¢ 808 o
. - o L¥1 §0¢
" .. ‘od 0z1 05s
001‘01¢ 003°120°l  85-6 ‘od 021 neL .
s ‘o 9952 0SL/00L
000°968 O00°|ER 28.0 ‘o 99 ¥L  UCLiUNL
o o o ‘oq 2e 091
o o : : -od Le 091
| o ‘o 08l 09T .
o : AIojoeps9egy g1 124
‘quoo—SHILIIVAIOINN W
< (91) (gr) (%1 1) (31)
3 =2 g i <
z X EE8e =2 N
3 =] g25% &= =
5 = 382 queqd jo ’
b = =% 2 w. TOMIPTOD JUIsaId
iz et
———— _&E T
‘T84 9y} B )

ur A&ep 1ad syiom
pvoq woay 98edmng

..

.o

e

*s  yodulviem 3¢
sjaatmaaordury
weIvdeuviziA 19

wemedvgAEiA 09
IeBWNPNIA 6F

syuoteaoadux]
speashs{iA 8y

o IOTIGA LY
sjuamesorduy
ot TIOIINL, 9%

#juomaAcIduI]

i mdduang, c¥
fjulalmasordmy

. azo{uel, ¥¥

.

mpeanny gy

TeetivauBANILY, ¥
rednagy, 1%

aowesorduy
Aredderyponar), 0¥

o uyedpel 62

nusuzeso1dury

o wereg gg
fiuamasosduiy

i are8uvipg s

Lipunurge(ey 9¢

goeqiod ¢g

SUOISUI} X
wemyedusd yg
mured gg

X3 ..

fejoqupng gg

srooered 15

o ot Inysppoid og

° 't pUnmedRIon 67

. weuiyjededeN gz
. 3=oEo>o~.mEm

SIO[IPN L3

sguameAoIdury
wmeieredn}y gz

"TOI3¥Ys JO SuTvU PUT JoQUINU [viiag

-oo—yusid w::WEEm Jo sielea

‘for—y XIANHIdV



APPENDIX A

APPENDIX 4

£x3

30

g1 T O o oq ©7 (1eooy) fea wonesgU] ot N = ieipegd 8t0 1261661 *°° i °* muwedimmax
9 3 ‘o .. NS
L ‘o o ‘o oL menyeIvureq 5 g b o 0 - 1661-0g61 °* e . Iy,
m s o TSIN[Y PUeRs MO[s OO ¢ .Eﬂ“..w:ﬁ o
€ 1 ‘o . ‘oq Po)%aI) 191em JUe) 93v1048 910 1 b o 90-0 °*° cg61-gg6r . -eIpueyorwey 6
‘sawnp
UL 3 pPUEs Ul 108p  19jva
t/11 1 ‘oq Usaly ul -faa uoenyuy o 1) o [ILY: § LG T So8L~-F16T °° . ureresgomey g
U o o o ¢g0 " 0961 — A . 8juamIACId U}
¥ 4 “I3ALl ISIPUNWBR
¥ 1 " oqQ  9YP ur [[9M WoReRIYUL ¢c kit T “oq g0 6861~L861 °° e o feredeuey 2
81 i t ! o ‘oa T (1ed0D) {194 worenguT o T . o g - S161- b ot o T BEoy 9
621 a ‘o “Jue} wory
<31 1 ouidug svy) - ‘o €3I Juau oA ol eI gu] b3 B oq yi-r o 18618361 °° ot B cT Inpnp ¢
Lic T enidus [(Q ‘oa * ([e0o]) 1em wonedguy < G o od 600 °° ¥I61- o n " T UISIBARULINY(Q ¥
c 3 oq “lefefueRy
] 1 ‘o e oq 3 ur [em uolpeIPul 4 ¢ " ‘o ¢80 " ZFeTO¥6L . °°  npundepeg ¢
c.61 2 ‘o1 “1331 1ejrey
g8l I oq T ‘o 1 U Anes woneligul ° ot o ma [ {30 SEEEA 6861-1g61 e . WeUONIY g
s s °° Ot “I3ALL T¥[[BA .
L] I reompoory - padwmnd ayi Uy pem  uonenmuy s € ©tomeped L0z 0cer-8861 *° . © Buequuwy g
& ‘S@uvosd .—.CEozcm -
Y
-~ L
ot LI ‘oq “lasu 187eq .
Qi T oo ¢ paduing Ul O [pa woeI[gol ©¥ S . g [1) S Sl oreI-t¥oT °° . Tt sedeferes e
s e - ‘o %0 ¥1udoreaordwy
11 e o(r "PAq IIALL eYIRRA[{I
. r.m.ﬁn un 11 uwdus ﬂw%%w * pidung S Ul SI9peT uoMelgup s er s g s6F - 3leI-868T °° . °* wereBvuwizg, 19
gt 5 - ‘oq
c.e1 i JUIFTD [1)
1 R
6 e .wn
6 R oq "P3q RALI 1TBYIS0M o
%6 T updwe 11y - - padan ¢ Tl 3[{oM da_«-&;u:wc?nzv . N
Y 431 ‘punq ¥y
Rt z ‘o Jo em o Bule Liaed
(44 T TR0y aorvypuEl iq  panEew
) _ —JIre e -aiddns @y pUS M08
21/91 z oL ‘dund qyim U0 DITeaI]  133vm PIOIR
A AR L QUIBU3 10 pauIquIod PU®  mAOEv:tpny  je
| TYAO[IBSTDN,  [BUOMVIATID 110439-31 Buipunodwy (PI)) e e .. omed 1Z3¥ o ‘§06T-26~T °° ot Uemyedeyyesrs o9
& A ca “PA1I wanfry auy :
cg ¢ o paduing ¥ore  Lper  gorengur 96 VI - ¥ § 179 o ‘88616351 °° . ‘" ZeBvunypuigs ¢y
- . - . .. P 097 .- *0C6I- . e syaamasordury
" LA o .. ‘resnped 19411 eugeLy ,
g T o pdwng  Suy g sa  wopemga) 08 ST e toumd 902 o .SaT.mmwm o e = wpwassufig gy
ug uory
[ g ; 12”50.; .. P . .. .. .. 060 -0QInsIpAY ..
38/L¥ L 2 oq 'Pq 19ALI refed oYy
254y I wiBud «wwy - padung I SYI0m WorlRINyal ('MIN)
‘pang
Aueq ayy epieno Lioqres
uonrngur sq peuew
-31ddns pue +i9yy pues
.. . ceen . A0[s U0 pIreany (1aN0)

e 2185 [uonRAey  IgTa yuey popued  (DIO) a1 er o oooumd 68Tt 'L08I-306r - ¢ *aIOfeA 4¥
9y o ARt edtc “I9AU - B . .. .- ¥0-0 = ‘0861~ oo . syuamaacaduay
QU : 3 oq .. lmigderque /gy
(7] I am3ua 10 Podwng 124 pue £19((%8 uopenjguy - er = onnd 007 ‘63619681 °° o - anoonny, 9%

uoo—SHILITVIIDINAN
‘SEAVT
. b2
(n (oD (6) (3 .. w ., G TR (- R (%) © (3) (¥
..H nN = - » S ' ) @
- B : Fex 2] 28z 38 35%
=3 e Z.9¢ e
g S 52 gz % 1 29 E=3
e = 23 *pogIauI Jusemyvasy =58 5 23 ol Fag * -wonuys Jo smway
= ] e=] pue « 3 o = 285 pue
B8 -~ = £1ddns jo smog —_———— 38 -3 pag requuu |vuag
& 52 *iwp lad = 1 z
- — 25 Peey fod s1e8 Fa > 22
. a1 Aiddn-~ = =
juerd Jardund jo speraq 13 10 oyey 2/ » 55

WO—Y XIANAJAY



33

APPENDIX B

APPENDIX A

32

L& 0Ic g g
g 991 € 1 S e - o ‘oq 0€.3 s¥61 - -+ wedusiug g
89 L¥3 g9 3 W .- <o [eougoeTH  C Sadumg ‘o S o9ge 0g6l - sjuomesoxdury
69 LG g9 1 ) : L 0093 #561 Lrpunmgetey L
o - - Tt UIeoneswIn oq 09-¢ 8¢6T sndefdury) ¢
g% 00 g8 € ) _
ZF 006 G.€2T g eouyoery -+ Fudumg o 0971 6g61 - vpuanieliy ¢
08 0S¥ 6 T ) o ‘
. - .. s . - [BUO}BITABIY) ‘o 08-9 o6l *- .. Aeliod %
oy 0&% e.L 2 I - od
0% 003G Q.2 £ w : T eongoely
.. .- N.w\.wﬂ z - ‘od ’ .mevh.&.mv
0% <832 38/83 T ) euidue sepy °* ‘oq eeursap  uedQ 09-L LZ6T °° *+ eao[eA
03 00§ g.c e ) “[eatI300 -
6¢  OLI q.€ Z g "ON uor}
%% OLT g I J-eig Sudwng-qng
08 0SL g1t € *[Bolx30erq
0 083 (X 2 ¥ ‘ON woly
03 09z 2.9 1 A__ e}y Jwdumg-qug
6L 009 q.c e peotagoel®
6T 003 Q.8 b4 ‘@ ‘ON uor} .
61 00¢ <8 1 g3y Sumdwng-qng
g1 0SL g.g ¢ 180117001
eI 0¢g Sg 3 >z ‘ON uolg .
g1 098 o 1 -vyg  Swdwng-qng
St osL Q.G ¢ ‘Teotryoe 3y
g1 0g¢ q.g z ‘1 “ON uon}
g1 03 e 1 -e1g  Bwmdumng-qug
$.8¢ O0FI‘C 09 g “somSusy
$.8¢ 0%1‘C 09 g & wee)g—suoriwis
¥8¢ OFL's 09 1 J 8wmduwnd umeRk - Suwdwng oQ 00-09 6z61 - "t wesmpen 3
e3vulBip ‘9[qe
*UOIIBIIARLD) panoidiepu() -peAe 90N FG8T - _ punwedewloQ |
‘TEad ' esmwwa N1
89
‘AOVNIVE(
§34] (1) (6 (8 @ (9 (%) ¥ ) (%) e8]
. ‘PeeH K dD “Sun
uerd 3o ———— 3H 3o syueyd jo od4L .
wonrpued jusseid . . . PRNWIRXI . oressm *GoRw3s 3o
o &nq § Ioquin N » aSeureif aweyss Jo adLy Jovﬂwwu, o 1 pae .__aonﬁaq
squeid dmdwmnd jo s{reldq
‘d XIONAAdV
» : - -
‘0961
Tquaideg uy paqrvy
-gul sem 'd'q Y798
-dund wealp sudas
[omsduy ‘0981 13q
-wandog g1 poxiom
398 .ME: outu
e ‘dy ¢ o e .. .. .. .. .. .. ..
oq pro *aL .. X .. ox .. .. LoymEneg ww\uw wmmu‘nﬁ .- .+ INUPIWWAE I
wopoedsur om w1 goN - . .. .. .. .. . . 0¢ 2 = = juepnyy o1
.- ... .. . . FA S £8 hid ursraderpueyovuey 6
ox OX §96'c  06¥IZ  01¢'sr 00822 T €L "31901po %! 132
Coar - .. TPOR BU% PIO oz ¥ . .- eI MSOWYY g
ON 80X £03‘¢ 068F - . . (] L100uysyeg J 46 23 . . #jusmeAcId Wy
‘JudW L6 85 o T °* reredeasy 4
-008dol  speoN PO C ON - - og .. e e - - -
‘300 PIjiIed 101D . 08 . - .. B0y 9
Us9q eaey siyedag ‘- onN - o ox . . . .. . ve A Aa 8II
- oN - .. IS L 16 SIL i . . mpnp ¢
SN e Dot ooygr % o% ST mmemay
o ° N T o -~ Cym £, ..
N .E_MMH 1223 oog’z 00¥ 13, 009'7¥ oL .. oom %ma ¥ [ o . ** npumSepeq ¢
.. ON poumbog ‘sex .g¢g TrL'e 00602 00g'sel e ‘o 781 ol e mvomay 3
TTOON U Iajew INem .- .. .. .. .. .. ‘o 08 001
Aloroegsiwg 08 001 .. .. ve Puwaery T
'SqEVOd LVAVHINVd
(zo) (13) (03) (61) (s1) <D oD (€D oD D p
] ] = o p
$$% 33838  ggsr  =f £ E sunf B ]
gEg Afpgs  SEEZ  EF £ 2 BEET g2 =
g &5 S CE S EE g =) 585% 2/ iz
. a7 g8 oramw = g £ aggn ‘querd Jo :
siewoy Fo 587 =~ Bg 83 = 2o 5 uoprpuod Jussarg *Tor 898 JO eurey
=5 S S8 o & =2 - pire
E “gss g, & ——— ik = Tequmu [vpog
£ 2 gi& wEE 25 Tk oy 585 o
&g EE&8E gE = uy £ep Jod sylom Nt g a
® TR E8s g -psoq woiy erdumg “pioo—Fardumd Jo sirereq

OI—V XTIANAIIV



o4

APPENDIX B.—cont.
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HEALTH DEPARTMENT

L
[ ——
G.0. No. 3737, 3lst October 1951
Administration Report—Sanitary Engineering Branch—1950-51—
Reviewed.

Reap—the following papers :—

HIRUMALE | YENGAR, B.E., M.E, (Hous.), M.1.E. (Ind.),
blic Health, to the Secretary to Government,
Madras, the 101 September 1951, No. 3139-

Letter from Sri M. S. T
1.8.E., Chief Engineer, Pu
Health Department, dted

PWW/51-6.

. ineerir - 1
. otration  Report - Sanitary Engineering Branch—~Annua
lAdmlmbtmtloReporé for the financial year 1950-51.]
[n coutinuation of my letter No. 3139-PWW51-5, e oLt
41951, 1 forward herewith Sanitary Engineer’s letter No. 11696-2/51-E-1,
date:i 136h August 1951, enclosing the Administration Report of the Sanitary
Enginec;ring Branch for the year 1950-51 together with Ap p'endlces A and

B thereto.

2. Chapter 1 of the A
neer (copy Aalso since su
letter No. 11696-31/51, dated

dministration Report as sent by the Sanitary Engi-
bmitted to Government with Savitary Engmee_r’s
5th September 1951), is an elaborate dissertation
on the position and activities of the San’tary Engineering Bra.no’h befoiz a;,]nd
after the reorganization. The opening chapter in the last );)ear 8 }felk))ot las
already given a brief picture of not ouly the reorggmzeq 1 1‘&111.0 u 380

lied imiportant matters like the 5-year pla,n: financial policy, creation
other alliec h are intended to facilitate quick execution of

of z:se::;p?;oca%de?féi:;}gu: schemes. All this need not be repeated in this
water- :

. nditure in paragraph 6 of

J reover the figures of expendit ?

year’s rtiporfb.thlgloori(;;inal report propared by Sanitary Engineer attempts

@\ Chapter . :comparative picture of the progressin execution made before
T to preﬁe,nt,on and after reorganization. Such figures of expenditure are not
. reorgani. bl of the volume of actual work done by way of execu-

always & true measure Jly having regard to the steady uptrend in the cost

tion of a scheme especia

W
i
. . : i 1 tc. I have therefore
, X . . es, Sluice valves, e : (
; f ' of mf'igﬁ,a:;tlt)kft gaﬁfplg;'nI oli'llt);he report as sent by the Sauitary Engineer.
somple , - :
., e : Engineer's original report also contains
"_,,"' 3. Qhapter V}I]I t:{m,tgg bse";’;’t:gted ign the previous report and what are
' repetitions of wha ters of the present report. I have therefore

stated in the subsequent chaPhich ijs now numbered as Chapter I and the

i : Chapter IT w
;1‘1]13&11:: zflg)sequ%nt chapters have been altered also.
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4. In the chapter rclating to Mun'ej

wator-cu ply
U schemes, the Sanitare ;
8, the Sanitary Engineer has given an in'ling of certain

changes, consid
cred necessaiy b i
Enoineos: CCssaly by him in the organizats ‘o
su f% 1 coring and Subordinate Servide and the staff %gm)z atwn' of th: Mun'ci a|
PPLy 86" en.es, now within the provine- of the R I'L-Xe(:u;)lon of rural water-
reorga ‘ization of SN C eveiue Depart The
dera%ion o Rcth':} i\id.unwl;:al Enginecring Service is undexI') se;?;sgtté COI'l:.(‘
for taking over th(\g'orx é::lftfl);) e;;p:xnsnon of the Sanitary Engineering Bran(';;
,over the on of 1ural water- : o wi
be reca'le | tha accor.ling to tle rec mm(‘:(tlz,l;ic::})plfy L?Ch%\llws w0, it wil
rainage Commi , on of ol the Water- '
bo tak%n o‘lrlel;nllgtee, t!u, execution of ryupal water-supply Sch(,;lgplshoz::;g
Thercfor., it secmns (hat 1y a1, ie8lth Engincoring Dopartmon
rural Wﬂt(:l‘-sup ,,] o 1‘a e queshon.of taking over th» ontire exocution ot.‘
neering De )artﬁ . t emes el be ¢onsidored only when a Publio Health Engi-
system VVh(‘II'tb lillle blsdcons_ buted. Howovor, for th preseas, the oxis‘tiﬁg
the Sanitary EI{( Tl:u/oo(; %”rnil;:,\]f;‘d irlrarto._l wa:ler-supply schonies aro ontrustod to
" o eI stigation, design and execuyti i
; ut ) v ”
additional stail as found necussary may continue, o by cmploying

R
pal Enginecring Service and rural

5. Regarding tho last i
girding paragraph of the Sanitary Engineer’s letter cnolosi
Il;lll: Al:.imfl‘nlst:ratlm Repoit, T agreo that copies of his Administration Re;:::'%
y bo furnished ‘o the dopariment spocified by tho Sanitary Engin or,

6. Appendices A and B are on the li i
‘ pe! ] Ines of th se furiished with th
LIS?J .yearsmporfr. 11‘1 Appondix A to this year's report somo additinna(;
particulars are given in columns (17) to (22).

ENcLOSURE.

Letter from Sri S. Rasagoraraw, .3, M.LE., Sanitary Engineor t:n Govorn-
ment, to the Chiof Engineor, Public Works Departmont (Goneral),
dated Madras, tho 13th August 1951, No. 11696-2/51-E-1.

[Administration  Report—Sanitary - Enginecring  Branch—Annual  Report
for the financial year 1950-51.  Reference.—Correspondence re-ting with
this offico No. 11696-1/51-E-1. dated 10th August 1951.]

I forward herewith my Annual Report for the period from tho Ist April
1950 to tho 31st March 1951.

2. With the voar nndor review began tho effective working of this branch
under the reorganized set-up. I have explained, in the first two chapters
of the rej.0.t, the background and the scope of this reorganization, and thoe

structure of this branch as reorganized, so that the fun tions and activities
of the branch now and in the coming years could be understood and

appreciatod.

3. Chapter I1l gives, ns in the past vear, statistical particulars in regard
to population, schemes i operation and the work ahead. The appendix to
the report contains all saliont details of the schemos in operation in luding
particulars of the pumping plants and the reports of tho Mechanical Expert
on their working and performanco.

4. Chaptors IV and V give details of the progress made in the year on
tie various schemoes under execution, design and investigation. anl parti-
oulars of the grant-in-aid works of the Madras Oorporation Water-Supply and
Drainage Schemcs, caming within the purview of the Sanitarv Engineor as
the Inspecting Officer for such works on behalf of the Government.

LN
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5. In Chapter VI, I have dealt with certain aspects of the Municipal
Engineering Service and the Munici; al Subcidinate Engineerirg staff which
are relovant in this repoit. As the Sanitary Engireer has to exercise
administ: ative control over the Munici;al Engineering Service and advisory
control over the Subordinate Municipal Engineering staff, I c¢-nsider it

Vneces ary to review in the broad outline, their working year after year in

this ropo t.

6. Chapter VII deals with the impo.tant subject of the maintenance of
schemes in operation, and the existing handioaps attendant thereon. I cou-
sider it is essential to bring out the salient features in the maintenance of
the sevoral costly schemss in operation, and to touch upon the points requir-
ing attention, so that the annual repoit may serve to convey a broad pio.ure
of the conditions obtaining and the measures required for their improvements

from time to time. ,

7. Chapter VIII deals with the question of Rural Water-supply as far it
came within the purview of this department. Experience gained with the
present arrangement, under which rural water-supplies are being prosecuted
by Minor leciigation Engineering staf as the mainstay for professional
advice, shows that in many cases, the minor irrigation staff do not have the
competence ani experience required to deal et.ciently with rural water-
supply schemes, other than of a minor nature. Some radical change in the
present setup would seem ) be nccessary.

8. Chpter IX describes bri>fly the antivities pursued by this department
to procure the scarce materials requircd for water-supply and drainage
schemes, i.e., cast-iron pipes, and specials and sluice valves, etc. Large
quantities wcre being received during the year, both from the Indian manu-
facturers and fiom outside the country, in a conceirted attempt to build up
a re;erve stock of cast-iron pipes and specials and thereby speed up scheines
in progress.’

9. 1 have endeavoured to make the present Annual Report more compre-
hensive than in the previous years, inasmuch as the d>par:ment is entering
into a new phase of its history and the several functions falling to this
branch should be brought out in their correct perspective, so that its acti-

_vities now and in the coming years may be understood and eppreciated.
‘Accordingly ‘he chapters on Municipal Engineering Service and maintenance
of schemes have had to include a review of the past also, in order to explain
the backg ound and the improvement measures now called for.

10. The year under review has registered a better progress in all directions
as compared to the previous year. Evenso, the handicaps of building up a
new crganization, almost from scratch, could not be fully surmounted during
the year as the proble.n of manning the different sanctioned p.st: (both
technical and administrative) in the new setup, by suitable trained personnel,
continued to be difficult. Raw Engineering Graduates, even if available ¢,
fill sanctioned posts, had to be given .trainmg for & minimum period before

y they became conversant with the §pecm,l ﬂ&turq of the work in this branch
and could make themselves effectively useful in shouldering their allotted
work on design or investigation of schemes. The period of transition for g
newly reorganized and specialized branch of Engineering was thus a period
of stress and _gntailed a strenuous and heavy responsibility on the higher
officers in charge of this branch. Judged from the performance during the
year, however, the reorganized branch should be deemed to have justifierl
itself, and better progress ocan be expected in the coming years.
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11, As the activities of the Sanitary Engincoring Branch relate alsa to
the Public Works Departmont aud Local Adminstration Department of the
Government, and the soveral municipalities of the State, I would suggest that
copics of my Annual Reports with the order of Government Health Depart-
mont thereon, may be furnished to the.c concerned Departments of the

Secretariat, and to all the wmicipal Couueils, as also to the Board of
Revenue.

Order—No. 3737, Health, dated 31st October 1951,
Recorded.,

2. The number of municipal and panchayat water-supply schemos} in
operation during the period under review was 63 as against (")2 in tl}e prow'ous‘
year. The new scheme completed and brought into commission in the 3 Omf
was the Arantangi Panchayat Water-Supply Scheme. The number o
municipal drainage schemes in operation was 13 as in the previous year. No
drainage scheme was functioning in any panchayat.

3. The number of wator-supply schemes under oxecution was 29 in
municipalitics and eight in the panchayats. The numbor of dmmtzgo
schemes under cvecntion was nine in municipalities and one in a panchayat.

4. Detailed plans and ostimatos were propared for eight w_'uu‘u_:-ﬂllPP‘.‘f ‘
schemes and two drainago schemes during tho voar. Fiold invostiga'ion was
completed in respoct of seven water-supply schomes and one drainage scheme.

5. The yoar under review was the second year of the fivo-yoar programmo
drawn up for the execution of municipal water-supply and drainago sc}'mmos
on tho basis of priority. Considering the initial difficulties in ﬁndleg suitabla
men for the posts in the reorganized sotup ot tho Sanitary inginooring
Branch and in securing cast-iron pipes for the schemes, the progross in tho
implementation of the programmeo is fairly satisfactory.

(By order of His Exocellency tho ({overnor)

SR KAIWAR,
Secretary to Government.

To the Chief Enginoer (Public Hoalth).
s Director of Madical Sorvices,
s5»  Director of Public Hoalth.
»w  Sanitary Engincer to Government.
»  Director, King Institute, Guindy.

»  Director, All-India Institute of Hygiene and Public Health, Caloutt, (with covering
letter).

»»  Public Health Commissioner with the Government of ladia (with covering latter),
»  Librarian, Secretariat Library.

»  Editor, People’s Health, Lloyds Road, Royapetta, Madrag,
»  Public (Economics and Statistics) Department.

»»  Press (as per distribution list in (0. No, 4831,

P.H.,, dated 11th November 1941).
»  Development Department {2 copies).
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