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'GOVERNMENTOF MADRAS. - -
PUBLIC WORKS DEPARTMENT. « *
- 9th December 187§ No. 4,697 W,
| Buﬁdings aid Rogds, 7
‘ o Civil Wirks.
Read the following papers :— '

" No. 119. Endorsement of the Chief Sewetary to Government, Financial Depart- *

ment, dated Fort St. George, lith August 1877, No. 1,670.

* From the Ton. J. G. COLEMAN, Acting Prosident of the Municipal Commission,

Madras, to the Chief Sccretary to Fovernment, dated Madras, 13th August’ .
1877, G. No. 548. . ; ‘ S A : :

AGREEABLY to the instructions contaired in (.O., Gth April 1877, No. 1,174,
Public Works Depurtment, communicated m G.0., 25th April 1877, No. 1,343,
‘Fiparcial Department, I have the honor b forward the report of the Municipal
Executive Engincer on the present condition >f the Madras Water Works with schemes
for their improvement. S ‘ ~

2. Desides lithographed plans which ate appended to the report a map of Madras
showing piping as laid at present with leveig of bottom of pipes is forwarded.

i
L

TFrom J. A. JONES, Esq., Executive Engineer, ¥unicipal Commission, to the Aef;ing Presidont
of the Madres Municipal Commission, daed Madras, 24th July 1877, E. No. 568, -

I uave the honor to forward report on the Madras Water Works in connection with (}‘_0"
1,174, of 6th April last. _ i i
- 9. This report has been somewhat delayed by the lithographing of the plans.

3. In addition to the information in the repsgrt I have to state that T had & “ bore ™ of 28
foet mado on the propoeed site for the fillers as disired by Colonel Mullins, sud this shows that
Iatorite extends to that depth and it is similar te tiat found on the surface, though a lLittle mora
compact. . R o : : ‘

4. Spare copies of the report are available if Government require further copies, -~

I
ar S

"'" 3

ForwarDED to the Public Works Deprrtment with reference to G.0. in thét h

" Department, dated the 5th April 1877, No. 1,174. \

(Signod)  D. F. CARMICHAEL,
o Chief Secretary.

¢

No. 119-A. " MEMORAKDUM., |

e report on the present condition of the Madras Water Works describes in more
or less detail six Mmethods of improving the supply. Four of these are for the
jmprovement of the present system ; the ffth, which is the main subject of the report,
and is illustrated by plans and sections, is for raising the water from the tank by
pumping, ard its conveyance after filtration thy ircn pipes instead of the present open .
channel ; the sixth method, '@-rigf!y describm’“l in the a.ppendix to the report, is for .
conveying the water by pipes all the way, but without pumping asnd without

 “filtering. ‘ !
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2. Water 1s at present brought fom the Red IIill Lake to Madras® without
fltration in an open channel end is aftewards distributed by means of iron pipes.
The full tank level is 46-31 feet above man sea level.  The lowest pipe which draws
off water frem the tank is ot 31-31, while the tank bed is at 20, The defects in the
present system are considered to he—1st, that from the position of the off-take, water
can only be drawn while the tank level s above 31, and is scarcely potable after it
has fallen below 36; 2ndly, that it is corveyed in an open chanuel; Srdly, that it is
not filtered before delivery, - ‘

3. The first and fourth of the schemes for improving the supply are for con-
veying the water in the present open ciannel, and filtering it cither at Madras cr at
some place between the tank and Madrs. As these schemes involve pumping, and
as the supply of water would fail, as at jresent, when the water in the tank had gone
down 15 feet, they need not be diecussd. The sccond and third of the schemes

.provide for cutting down the present :hacnel 6 fect at the head, so that 6 fect
more water could be drawn off from the hnk, and filtering the water either at Madras
or at some place nearer the tank. "he cost of these schemes is set down at
Rupees 9,833,163 and Rupees 11,22,060, «cspectively ; about half, in each case, being
for filters and .reservoirs, and the rest fir cngine and pumps, lowering the channel,
and altering 1asonry works at road crosdings. The objection to either scheme is that
the cost is not less than that of the methoc next to be noticed, which provides for an iron
main in place of the present open chamel, as well as pumping aud filtering. This,
the fifth method, and the one recommenled by the Municipal Enginecr is described
at pages 7 to 23 of the report. The estinate amounts to either Rupees 13,66,334 or
Rupees 10,60,480, according as brick orlaterite is used for the masonry works. The
estimate provides for constructing a wates tower in the tank, for an iron main thence
to the pumping engines, for constructing filters, scttling tanks, service reservoir, &e.,
&e., and laying a:bout six miles of 36-jich main to Madras. It is the intention of
Goverument, as it is also the wish of the Municipal Engincer,ethat the selocted
estimate and plans should be submitted for the opinion of a Consulting Engineer ©
cminence with special knowledge of tie sulject of town water-supply. As this
Engireer will probably not have resided 4t any time at Madras, or have seen the Red
Hill Tank, he may take for granted that ‘he water must be filtered before delivery and
proceed to repert on the best position wnd construction of the filters, power of the
engite, size of the main, &, DBat if it an be shown that filtering s not necessary,
it is needless to consider the details of a sthicme of which filtering is an essential part.

Five or six years ago the Red 113}l Water was analyzed and found to be purer
than that obtained from theS8even Wills; and at this present time the water is
pronounced to be of excellent quality, The water delivered- at Madras last year,
during the drought, was certainly very . offensive, but then owing to the short and
futermittent supply the water was contaminated in its passuge fron? the tank to the
town. Ordinarily, the water i3 purer s it lcaves the tank than the water supplied,
after fillrativn, by some of the London Cempanies. The water supplied to the trueps
at Bangalore from the Tlsoor tank is filteved before 1t is sont througch the pipes, Lut
sone portions of the drainage arca of thet tank are very foul, and the water in the
tank is always muddy. - This is not the ¢ase with the Red ILU water.

The sixth and last of the methods for improving the water-supply of Madras 18
that described in the appendix. Dy this method the water would bo conveyed from
the tank to Madras in iren pipes aud be drawn from an iron eylinder 8 ar 10 fect
in diamcter provided with valves, &t éiffcront levels, to be erccted inside the tans.
By this method the water would always be drawn off from near the surfsce, W here

«

it is purest, and the pipe could be lnid <) 13 to draw off water to several feet below

what is now practicable. Two of the evils of the present system—the epen channel and
the stoppage of the supply when the tank has fallen 15 fect—would thus be got rid of,
while no provision is made for filtration, ihe nccessity for which isat least not urgent.
The cost of this method, though less than that of the others, iy still vunsidumbl}e‘&-
upards of seven lakhs, using the smaller'of the two sizes of main gagaested, but theu
it must be remembered that the cost of mainteranre will be much less than if any
schema bo adupted which invelves pumping and filtering. . It seems on the whole
the best suited to the circumstances of Madvas, )
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Pusuic Wergs Deparryest, 91 Decenwer 1878, No. 4,697 W, 3

In explanation of the long time the Municipal Eogineer’s report has been in the

hands of the Chief Eng'meer,'he has to observe that when he received the report -

‘he had not secn the Red Hill tank, or any of the works connected with the Madras
.water-supply. The Municipal Engineer from whom he wished to obtain some infor-
mation went on leave immediately after sending in his report, and soon after his return
the tank was stated to be in imminent danger. The method of conveying water from
it became then of secondary importance tc thie nocessity for securing the safety of the
tank. Repairs have been curried out by the Superintending Engineer, Chingleput,
but some additional work is required to enalle the tunk to retain a full supply. 'The
tank was last visited by the Chief Eunginecr ou the 1lth of March, when he was con-
firmed in the opinion that he, from the first, formed as to the best method of bringing
the water to Madras, - . Lo ‘ HOR 0

| . (Signed) - -E. A. FOORD, Colonel, R.E.,
¢th April 1878, - . s Chief Engincer, P.W.D.

e

No. 119-B. Endorsement of the Chief Secretary to Government, Finaneial Departnleﬁt; M

dated Fort St. George, 19th March 1878, No. 504. .

From L. R. BURROWS, Esq., Acting President of the Munieipal Comxhission, Madras,‘"
to the Chief Secretary to Government, dated Madras, 18th March 1878,
E. No. 1,435. o Lo . ‘

Ix G.0., dated 5th April 1877, No. "1,174, Public Works Department, the

Government were pleased to call for information on certain points connected with the
Municipal water-supply. On the 13th Augast Mr. Coleman, who was then acting
as President, forwarded, for submission to Goverament, a report drawn by the Municipal
Engineer on the present condition of water-works, with schemes for their improve-
ment. . . \
9. Since the submission of this report the circumstances of the water-supply
of the city are greatly c«hanga.d. At that time, or to within a short time previous, the
supply was scanty, was obtamcd_at greab expense by pumping, and the gua]ity was
very inferior. At the present time tho supply is abundunt, no expense i3 incurred
for pumping, and the quality is excellent, - . . N

I

L

8. The improvement of the supply is “herefore no longer folt to be & pressing
need.  Attention is now more dirccted to the imperfect distribution of the water.

' Though my preseit purpose is not to propose any scheme for securing a more perfect

distribution, I may mevtion that Mr. Jones bas in readiness detailed bropnsals for the
extension of the pipes end erection of additioual fountains, the estimates for which
amount in the aggregate to over Rupees 3,00,000. My present objoct is to cull atten-
tion to the subjeet dealt with in Mr. Joues’ report, and o basten, 8o far as T am able,
the solution of the question as to what iy the best thing to do under the present
circumstances.  For I imagine that after th expericoee of last year every one will
be ready to admit that something must be done, - o .

4, In the roport of the Water-supply Committee, in which the present system of
water-works was recommended, the foll:nving?r passage eceurs in paragraph 40 :—“We
have given the subjett of water-supply and its distribution careful consideration, and

we have arrived at the ecnelusion that for the present, st any rate, the elass of people -

to whom we propose giving a water-supply are unable fo pay for astroet service system
under high pressure, and that if we can possibly deliver the water within easy access of
their dwellings from street fountain wells where the levels will admit, and keep the
existing tanks und reservoirs well supplied with good, pure, wholesome water it is as
much as the people most interested ean ufford tu pay for, and as much as their real
pressing neceessities require.”” In paragraph 81 the Committee quote from a report of Dr.
Wyndowe, the Chemical Examiner, iu which he finds that ‘¢ chemically speaking ” the
Red 1ills wuter was by far the best specimen: of drinking water ho had yot examined
at Madras, and they arrive at the conelusion that filtration would be unnecessary.
5. The object which the Committee apfgocar to bavé had in view was to distribufe
unfilteregd water, which should be ¢ good, pure, end wholesome,” under as good a pres-
surc as was possible without pumping. ¢ ~ , .

-
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. 6. Tke Listery of the supply shows Low fur the present works tave fuldlled the
object of the Committee, to what exteni they Lave fuiled, and the cause of theis failure:
And the question seems to me to resolve itsdf iuto this. Is fltration, with 1
inevitetle adjunct pumping, pecewsary? Or can tho chject of the Watcr-supply
Committee be attained without resorting Lo these expeusive aperations?

- t‘o . m'.tfi(:_(f(wchdmun to whitch I am Ied is Lriefy ns follows: that hefore rewrts
g 1o the‘}.’l:? I?i{_“.n puniping it would be well to try the cffect of an improved oZ-
mutvmdis)th;s(c ills ']EJII.\E. The means for drwing off the water might be (mdats
An iren o lirdeflg)p%;g }n r-a.ragr.aph 6 of Appendxx 111 to Mr. Jones’ repert, viz, (1)
ot ofythé Tk ::d . ;x:t (in dmmetex:, which would be sunk, say, 10 fect boloff' tho
would be provided Wi.th vy;l‘\:%s at?va bont § fect above full tank level. (2) The ey linder
zh.;rhl}%\él’og thteh 51%;1 of the municipal sluice, viz., 81-31 fect. (3) The part of the
(g) T‘: " m-:?x‘wi em-ottom of the tank would be excavated and filled with conerete.
() v:o ldhia X ou .enter.through the eide of the cylinder at'the Lottom of the tank,
wid be connected with the lowest pipe cf the muuieipal sluice.

< .
be ut:Lzog :ﬁ:}l ﬂ;g‘ gxﬂﬂrﬂl?gen‘m_nt should prove successful, the present channel would
however, prove un‘ﬂt'isfflt’;be o1 seven wmiles of iron pipe would be saved. Should 1t,
asdhe means for dr;zwi;z . %’7, the meney expended would not have been thrown aways
o peans Tt g off the water above described could be utilized in any scheme

g pumping thut might afterwards be resolved upon.
9. I will now explain

} i v . .
conclusion. ‘t“"‘ Frocess by which I YLave arrived at the above

10. The pres . .
curfaco in all p};ﬁ::fret ﬁgf?(*es to raize the water from 8 to 20 feet above ground
in cther words, when the ¢ Own““'hpn there is a full supply at the masenry shaft, 0%
supply. This cnly hayp e r.iu%ut fram the taps is uct greater tlan the charpel cait
T has herome ch{;ﬁegs w ;l‘n there is o scarcity at the Ited ills, or when theé
E-UP'.’I}' Conmmittee's obiect h“:t} weeds, Tt nay therefore be said that the Waters
thai 5o improvement i rjx thatdd )q;ve(:n mure than realized in the matter of pressure, 9}1&
of water, respeet g nceessary,  What is wanted is g better qunh!)'

accorgj.w {: 121‘31;1;)%‘1‘;:;9;;31:11) ke the‘I{pd Hilla Lake the water. varies in quality
margin of the land, o little b('liol;wtrhghca 1&:}’:“ q*.;ul'ity IWiII be found remote from (1
. : - ! suriaece &pd 1n placcs 3o 1) . 3 eP.
The worst W&t(il‘ will prebably be that which Hes immledikq‘m“ﬂh?e the w ;1fer xsbqstg
the large shallow belt of water which Mely above th slimy b

ar . forms the yportip s

. i : . . ! 1o »lake nieurcs the
’?Umtfpzi g]m;o.h 1t is t}_us latter deseription of water i'tl:;:'}l'dkc' ;;curf‘nt t?'“”;t'
arrangements at the Red Iills, we obtain in Madras, With the rpliances dekc ibed
sbove we might obtain the furmer description. ‘¢ rpliances deseri®®

12. Tke full tank level is 4631 & 1 )
lowest pipe at the municipal sluice 13 ging;m}::?trﬂu:]{th“ab;_ fhe level of the si}l_cf the
dee}wes’c portion is about ‘20-(_)0 fect.  The water is bmuahtﬂ tom of the !ukc in tﬁe
shallow portion of the lake in a ch_annel the bottom o OW} iu.g to the sluice fwm"'t °
sort of 1aud. Through the sluice it is udmitted into the (fe{~ 5w very soft stimy
& miles 7 furlongs in length, terminatin ' i ivery channel, which 18
is taken off. aft from which the head muin

13. The munricipal sluice at the Re i N -
fixed in masonry at different levels, with d\'zggg}: ;ﬁ:?t: of a number of pipes
The level of the sill of the lowest pipe is, as I said Il))lflmg and closing them.
mean sea level) and that of the pipe next above it ig 6‘321‘(‘, 31-31 fect (above.
waler in the Lake is ahove 38-00 feex, 3t is possibla ty by m"n'r:fbj}l[ feet. Wkhen ti‘z
vpper pipes and of gond quality, but when it has reached tlf E",PP]}’ t.]imugh t\ ;
recessary to open the lowest pipe.. In August 1876 PuTH g at level it heceme
the level of the water was at 5100, The water way r"izelg was compenced "'h”’t
upyper pipe.  Pumpinz was centinuzd up to May ‘!‘4""“ sed 1o the Jovel of the next
1837 the water in the lake yese eufficion:lg }‘.;,3 L After 1l eyelune in May
again Geed, Wt en opening thg yulvg "l‘l PR udnit of fle Lot pipe bOnE

g 1n a masonry sh

.
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offensive sediment, and this had to be cleared away, causing a five days’ interruption
of the supply to the town. So long us the lowest pipe 18 open the channel is kept
clear by the seour which is created uleng its bed in the vicinity of the pipe, but the
water drawn off is thus charged with sediment and is of bad quality.: ‘

14. We have seen that in a spacee of nine menths, during which the lowest pipe
of the eluice wes closed for pumping. the channel had silted up so as to bl(_wk. the pipe,
aud I anticipate that wken it again becemes necessary to cpen the lowest pipe it will
agzain Le found blocked with silt end sedirent, 1ke remoyal of which will be attended
with considerable delay and inccnvenience. o

15. The most olvicus reamedy is to muke a new and decper channel frem the
lake to the sluice. If the level of the chepnel bed were, say, 4 or 5 feet lower than

o~ - e

51-31 feet at the poiut where it joins the municipal sluice, the bottom seour would be

avoided and better water would be obtaived, ‘ -

16. A plan for excavating a new chunnel was pr(\parm} in the beginning of
1877 by the Municipal Engineer and sulmitted to Government fur sunction as a famine
work, but Governwent did net approve of the plan. It 1s d‘ea'r that such a rcm@y
would only be temperary. Before many years the same d:ih.culty would be.. agum
expericnced owing to the gradual silting up of 'the cbannel, which would c'c»mmuany
be going on until the level of the lowest open [ipe Was reached.

17. It will be chjected to the arrangement proposed in paragraph 7—1st, that .

v

when the lake sinks to 31-31 feet, or even to within a foot gbove that level, the supply

to the town will cease, although there would be 10 feet of water 1 some parts of the
lake ; 2nd, that so long as the cpen chanuel i3 retained for conveying the water to
Madras the supply will be liable to interruphiens and the water to contamination.

.18, Tn reply to the first cbjection I can only suy that the Government have
made a valuable concession to the Municipality in allowing them to ’talz_e the water
cff at a level of 81-31 feet, and in undertaking toreserve for the Municipality asnuch
as shall be required aliove that level; that it would not be wise to rclinquish so valu-
able a concession without further trial ; that we niny reasenably hope tkat such years

season does agsin visit ud, arrangements must bte made for pumping as in 1876-77.
The second objecticn is more serious. Dbut as we have the chaunel we must try and
make the most of it. Contamination ean bo and 13 reduced to a minimum by careful

watching, and means niay bo devised for avoiding interruptions.

mvmnr———.

TaaxsFERRED to the Public Works Department. .
- (Signed) = D. F. CARMICITAEL,; -
s ‘ Chief Secrctary.

et ———

No. 117-C. MEMORANDUM.

I the lester forwarded with the above the President of the Municipal Commis.
sion brings 1o notice that'since the date of the Executive Engineer's report on the
water-supply of Madras circumstances Lave greatly changed; that there is now an
ample supply of water of excellent quality ; and that the improvement of the supply by
pumping, filtering, and the substitution of iron pipes for an open chaunel is no longer
a matter of pressing need. T :

9. .The Chief Lngineer, in returning the Executive Engineer’s report which

 contained descriptions of several methods of iraproving the supply, recommended the

adoption of the mcthod described in the appendix to the report. - According to this
method there would be no pumping or filtering, but the water would be drawn from
the,tank to a lower depth than at prescnt through an iron cylinder to be erected in
{lie tank and conveyed through iron pipes to the town. The iron cylinder was to be

- provided with valves at various depths below full tank level, so that the water might

N

always be drawn off from near the surface.

: a - . . e ‘at 14 wTie - 1aTi
" as 1876 and 1877 will never again be experienced, but that "if .such an exceptional
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3. Thecost of this seheme, thongh lexs than that of the others, stiil ameunted to
soven l’akhs. As.ltmay be difficuit to provide this sum at present, the I'resident of the
Municipal Commission has now suggested & medidcation of the above schune.  Ife
proposes that the iron eylinder with valves chall be erocted in the tavk asia the
complete scheme, but the iron pipe lauling from it, instead of being continued all the
way to Madras, i3to be counented with tha lowest pipe of the 1§uniuip.x1 slulce in
th_f:‘ t{mk tank, and the water eonveyed ilLence to the town, as at present, by the
exling cpen chunnel. By this methad the expenza of several miles of iroa pipes W ill
be saves, h‘-ltrofl the other hand the supply will fail, as it docs now, when the tank
has fallen 15 feet below full tank level w1 the evil of an open channel 13 yetained.
%nil there will be a considerable gain, as the water enturing this epen chanuel, being
crawn off from near the sarface of the tauk, will always be purer than at presenty

‘particulirly when the water in the tauk has fallen to near the lovel of the prosent off-

tflke', This is in such a position the report states that *in drawing off the water 1t
IP“S]““ 0“’%‘3 l‘“'Se,cxI’anse of slimy mud, and the last 5 feet of water that 21t
o€ arawn off, wnder the present arrangemerts. is pronounced to be impure.  The cast-
t‘;”n €3 h“}d“‘r now proposed to be crceted o be utilized in uny more perfect srhﬂlm:

y Sy 3vr b w . ’ e
1 .‘alt n‘xa) e dd”?“"d bereufter, so the amount now proposed to be laidrout w It "-Og
+ NS Ll o ~ vy s . o - . . "

¢ ORE and, so far as it goes, will eficet & real improvement in the water-supply ©
Mudras, -

ST, Qropay

F“:R’I' T, .G“_’.I::L)‘ (t.‘lg!l(‘.d)

4th “’\I)T‘L 1:};5.

E. A. FOORD, Cu!onel,'R.E.,
CLief Engineer, PV

e e
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£0. 119-D. Proceedings of the Madrus Goverament, Financial Departmest, dated
Tth June 1873, No., 1,000,

From T. R.,BORROWS. Es.. Acting Proailont of the Municipal Cousmissivds

Miidras, t ‘. " . 78, H.
.‘;_T.:-lr_-uzjt-.) the Chief Secretury to Goverument, dated 3rd Jupo 1576,
&No, L,

Ix cunnection with the aubject of the Gavermnent Order marginally netod, T }1:;
' the honor to appenld, for the infarmats
of His Grace the Governor ll\'""t“*"“";
. some analyses of the Red Hilis W&
(41 ] o » &1, 1 e M B . N
recently mada by the Chomical Examiner t) Goveroment.

¢ T'iﬂ annie :f $) ¥ SV ry cl“n

=, owr ey of the two sanples of water taken on the Stho Felower¥ 5 b
& duitvery chanmel was for the parpode of tiating the valus of adiller imeidd !}
W otue

Ty O g O §T : ;
Ko, Ol of ths 22p) May 1873, Tinancial
Deapara;eut.

th
IR B { o N N . .
;l;lihm'! -’lz_flxrr y tre sample markol® being water which hal passed throsg
abery and the ether, woter which Ll nep va<aed throuzh it
3. Formeramilvses « B C 1 ‘o by PRI
" NPT Fatalysed seem 1o prove t} 2t na contamination takes place in the D iy
he water tulzen frova th ot di : Lemizls
Waler tuwen from the most distant faps 28 always fonnd to be as pare clomidits
as that tuken from the chunadl, i

I':?\‘ﬂ' (XL 20 }:U, 1 N

sEY3Is of Wotor £r . . .
Avsrvars of Water from Ilad Hills Dolivery Chaneel, dated 8th Thlriary 1374,
"n!." !‘.’4._ ,\f!u}'t‘:-'

r! .Y L0 - %
{:"f‘if‘vu‘l*. mgrm, per Ltro S T 5T I o T

i 01{"110 R » 1 oes vee s “ee G045 G035 '
e O S LI
T.tal Lardness : 9243 H!

ctw *ne “re »e LEX 24 LX) 1 .
Permanout |, ’ 032 22
R . *-n cee e e TR “re -~
« LT ammonia, merm, or lite 023 TR
i’\_%iﬂ‘g!‘mntjinl AWlonis, eI, per Lre ... (130 oo -
o e .
VI actl, " " A (0 Bty

Ty 1, - . . . 3s - ourant?
}d ’\}f\‘l’:l(“. 111‘: tao ﬁmnp!ﬁs of Witker ara 1'1"71’4' al in 91 ity Tavle g(n.l H]'}‘w”‘f '7“
: - o . 7 -t - (7
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matter ; permanent hardness was less; free ammonia was grester, albuminoid sramonia much
greater, nitric acid tuch Jess. :

-

FNeLOSURE 20, 2.

Auslysis of Red Iills Water, dated 16th April 1878,

XTIIESIEE L TR RS R0 D IUSESTIOOT R S UL SRS T TS A"\:;." N l——'-;:o.—z 7 Ko, $ % xu"é No. 8 g
Jake 14§ Luke, 8 bl':;tke, 2 b]c‘;xke, [ M\a;u?
—— 1. ! i 3 23 - K t,
| S ata |t - | Eilpk.
1’ . f ‘170 155 0180
T Y ) : e e 01450 0185 0 11. 0-15! 8
Vg?:tﬂ:)h{z?’ m%"rm Ppr,fltm... e | 0030 § 0‘0:15 ! 0*0.;5 03%5 83§(~)
Sodium ehloride,,, s vee oo . 2256 | 49:3"") 42_307 42'8')6 40,8'30
Totul hardnoss e .ee e e | 4 } . . 4G 496
ljermilnent e ess e s 40'2 3 ‘-6 4 ~ 6 - v o o
¥ 't . 016 | 016 u8 016 024
"ree ammonia, mgrm. per litre o on 052 036 0-36
Alminoid ', et 0380 038 Ol Do | oder
Nitrie acid, . » | .o —er -1'30 ] < ! v
y AP e -

Rewarks.—Consideratle deposit of reddish iy and veyetalle matter from Noa, | and 2. No. § corduined much of 2

reddish floccuwient substance when revcived ; deposit largs. ‘I)e'pﬂsi& from Nos. 4 and & suwll,
+ Deternikation twx s nade. .

——————c————

Communicated to the Public Works Dcpartzneﬁt, with reference to Order in that
Department, dated 21st May 1878, No. 224U-W.

¥lrue Extract.) =

+ (Signed)  D.F. CARMICIAET,
, R Chief Secretary.

No. 110-E. From Surgeon-General C. A. GORDOK, »x.p,c.n., British Medical
. Scrvice, to the Secretary to Government, Publie Worky Department, dated

Fort St. George, 20th November 1878, No. 267-78,
ApverTiNG to (£0., 10th October 1878, No. 4,071 W, I have the henor to

A
(/\'.5\
Preric Works Drearraest, 9rm Decovusr 1878, No. 4,607 W. 7

-

inform you that, apparently threugh neisapprehension, (1O, of 21st May 1878, No..

2,240, was only communicated to Surgeon-Major Nicholson, AM.D., on the Tth
November 1878. o

9. 1beg to annex copies of corresponderce that has taken place between this
office und Surgcon-Major Nicholson since the receipt by me of the G.0. of 10th
October 1878. '

3. With refercnce to the latest commmunication from Dr. Nicholsen, viz., his
No. 338, duted 25th instant, 1 regret that I am unable to gqupport the application
made therein regarding a money allowance to Dr. Nicholson in anticipation of a
public duty be has been ordered to perform ; and I regret that an officer of the Army
Medical Department has thus endeavored t()“bu!‘gu‘ln Wl!}l Govemmgn!; by whom
he is paid for tho pexformance of whatever public duties ke is decmed eligible.

4. I regret alsu to observe that . Nickolson indefinitely exprosses the period -

when his chemical examination of water may be expected to be complete.  Accordingly,

M -t Ay ®TE T al 3 N 3 A 11
it being necessary, s expressed in my letfer to your address, No, 74-0, dated 11th

October 1878, that Laving in view eventualities m Iiev’agal_ the serv_ice-a c»f' all ofﬁr-c-m -
of the Army Medical Department chould bw #vailable for instant service if required, .

I trust His Grace the Governor in Ceuneil will be pleased to permit Surgeon- Major
Nicholson to be relieved from the intended duties in coutection with water anaiysis,

-

-

e s gy e,
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. 8 Pueric Worrs Departyext, 918 Decexser 1878, No. 4,697 W. ’

:» No. 120.
THE omission to issue the order to Dr. Nicholson is serious and nceds further
explanation from the Surgeon-General, tv whom it was duly communicated. ’
2. Dr. Nicholson will be relieved from the duty. )

: 3. The Superintendiog Engivcer of the Third Circle will at once have the
* samples taken by some responsible officer of the Public Wurks Department, The
: analysis will be conducted by the Chemicul Exeniner, with whom Colonel 0'Conncll

ORDER THEREON, Oth Docember 1878, No. 4,697 W.

* should put himself in communication.
(True Extract) .
. : : (Signed) E. A. FOORD, Colopel, R.E,,
; " . Secrctary to Govt,, r.W.D.
¢ .
:
:
™
h
"~ To the Rurgeon-General, Dritish Medical D({stnulenﬂ- ) . 1673
»  Superntending Engineer, Thinl Cirddey, with G.0., No. 2.24!_) W, dated 21st May 1248
: »  Chewical Examiner, through Swrgeen-Geaorul, Indian Medical Department.
: o Mditery Departuent, ‘
: » Lablic "
. “
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i&%}lii‘al D‘(‘-Pﬁ.rfment, I have the honor to forward the report of the Munieipal
e tilu«lve ¥n gineer on the pl‘esezxt,condition of the Madras Water Works with schemes
" 2 Besides lithographed plans which are appended to the report a map of Madras
;- WIng piping as laid at present with levels of bottom of pipes is forwarded.

i‘nmzAGREEABLY to the instructions coutained in G.0., 5th April 1877, No. 1,174,

L : ‘ ;
%mm JOAY ONES, Esq., Execative Engineer, Muuicipal Commission, to the Acting President

} *

’ ]
& « é Lo 3
, v » = :\‘\
i ‘

./ i e
: . | GOVERNMENT OF MADRAS. :
. PUBLIC WORKS DEPARTMENT. .
( ‘ « i
b | :
9th December 1878, No. 4,697 W, :

Buildings and Roads. ; 4
' . Civil Works. -
Read the following papers :— : it

b 1191‘ - Endorsement of the Chief ASecretary to Governfnent, Financial Depart-

tment, dated Fort St. George, 15th August 1877, No. 1,570.

Som the Hon, . G. COLEMAN, Acting President of the Munieipal Commission,
Mi,l_'dras, to the Chief Secretary to Government, dated Madras, 13th August
1877, G. No. 548. | .

e Works Department, communicated in G.0., 25th April 1877, No. 1,343,

CIr 1m Provement, . ‘

of the Madras Municipal Commission, dated Madras, 24th J uly 1877, E. N». 568, .

L HAvVE the bonor to forward re ort on the Madras Water Works i s t43
174, of 5th April Tast, PO o 1 connection with G.0,,

i

Unapact. A ‘ C . FANRVL I
i* 4. Spare copies of the report are available if Government xequire furthor copies. _ . : g ; LT
. ? ' ot =
i! i
|3 : . - {‘“ (\
L A5
A

 Department, dated the 5th April 1877, No, 1,174,
g ; | M

1 ' oL ‘ - T
Mo 119.4, S+ MEMORANDUM.

;

oy amans wT the present system ; the fifth, which is the main subject of the report,

&

;; 3. TIn addition to the information in the report I kave to state that T had a “ bore ” of 28 t i""'\wt;-\;
et

made on the proposed site for the flters as desired by Colonel Mullins, and this sh Ayt S
ierite extends to that depth and it is similar to that found on the surface, though a fit&:sni}(:?g., BT W
‘ N

Forwarnep to the Public. Works Department with reference to G.0. in that -

(Signed)  D. F. CARMICITAEL,
‘ o \ Chief Secretary.

N

i Tue repbrf on the pi'esenf condition of the Madras Water Works describes in more
O losy etai] six methods of improving the supply. Four of these are for the

b

and iy ilh(stratod by plans and sections, is for raising the water from the tank by

.

¢h Mbing, ard jts conveyance after filtration by iron pipes instead of .the present open
omnel 5 the sixth toethod, bricfly described in the appendix to the report, is for ;

OnvVeriy . i . . . ‘
mtu‘(r;i?b.. the water b'y P1pes all \the‘“ay, but without pumping and mthou:t

~
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9 Puniic W T e e 1.\‘ ; Puoric Works Derarrunst, 91 DECEMBER 1578, No. 4,607 "W. 3
o/ OBES DEPJLRTMENT, 9t Deceypre 1878, No. 4.607 W. Pt - 4 - : - e g
-~ MM—MV A [ . . . . . .
P W - A e i 2 t f \t 3{ Iu explanation of the long time the Municipal Engincer’s report has been in ths
e ﬁltraﬁ‘(m‘ ater is gt present brouglgt from the Red Mill Lake tc Madras Wlt?’m Ly hands of the Chief Engznger, he has to observe that when he recefved the report
" The fy]] 1 an oren channel ¢ iq afterwards distributed by mecns of iron pipes: ‘ ? be had not secu the Red il tank, or any of the works counected with the Madrax
tank level is 46-31 £ 3 y meat ich draws Vi vater-supply. The Municipal Engincer from whom he wished to obtain some infor-
off water £ .2 tect above mean sea level. The lowest pipe which ¢ ¥ ¥ PPLY . . & P e & 1nior
- T 1rom the tank ig at 31-31, while the tank bed is at 20. The defects in the ) v mation went on leavedmmediately after sending in his report, and soon after his return
Present system. aro considered . D e ke, water Yy the tank was stated 1o be in imminent danger. The method of conveying water from
can only }, woered o be—1st, that from the position of the off-take, Wat© ¥ PR P . . YEYIng ‘
Y be drawn while th ol 3 . rable sfteri i3 it became then of secondary imporianee to the necessity for securing the safety of th
has fullen |, - ¢ tank level js above 31, and is scarcely potable after i vl o1 : : o T 2 4 e
: allen below 36 2ndly, that it is conveyed in an ‘hannel : 3rdly, that it 1S \ tank. Repairs Lave been earried out by the Superintending Engincer, Chingleput,
not £ltered before deIivery. veyed in an open channel; ’ R but some additional work is requiréd to enable the tank to retain a full supply. 'The
3. The first df £ ol tank was last visited by the Chicf Engineer on the 11th of March, when he was con.
' veyin - 8nd fourth of the schemes for immr ing the supply are for €0B” ! s S Best. for ! N
Ying the water ip the pr - vemes lor improving the supply or at 4 firmed in the opinion that he, from the fiest, formed as to the best mothod of bringing
some place between 1he ?ﬁ;fﬁ;glﬁl d('hannc], and filtericg it either at M“'lgli ond i - the water to Madras, = - :
i d a < . [» ‘ i y um -~ ’ "A *'.\‘ - i : -1 “
a‘s) ;};e ;Ep.ply of water woulg fail, ag atl;racse ;}5{'8 ‘t‘lﬁt gSlcllge‘:rnaei rl?,; (:gectgnk I}’la 5 ’gone ‘ ’:,‘_ s ‘ ) (Signed)  E. A. FOORD, Colonel, R.E.; |
J Te S qe 2 g 3 1 s 1 Qh‘ T 2 Ina r
Provide furei,u:g;'; %eed n(;th be discussed. T’he sccond and third of the sche;ﬂef : /; o 6th April 1@‘3j Chief Engineer, P -W-D.
own the present hat 6 fect s - ‘
mare water coy! present channel 6 feet at the head, so tha S .. ) ]
or at some Oullad_ be drawn off from the tank, and filtering the water either at Madras 3 ¢ No. 119-B. Yndorsement rif thE Chx’et Secretfzry to Government, Finaneisl Department,
Rupees 9 g3 lrzigc?n ?%‘r" the tank. The cost of these schemes ja set down & A dated Fort 8t. George, 19th March 1878, No. 504, o
2 13y a4nd Runee, 99 . . 3 . 1ng : Yoo . ST . .
Tor }’ters and reservoirs,l aliil 1{"0601 respectively ; ubout half, in €ach ‘33581'1 1:501” J. T From L. R. BURROWS, Tsq,, Acting President of the Municipal Commission, Madras,
and altering W2500ry works g ® rest for engine and pumps, lowering the ¢ 1 (hat “* ' Yo the Chief Secretary to Governmwent, dated Madras, 12th Mareh 1875,
the cost is ot less than th 4t road crossings, . The objection to either scheme is 112 ~ i , F. No. 1,435, :
0an in place of ¢ at of the method next to be noticed, which provides for an 1ron ; ‘ . o ome S
the fifth method gprcsent ¢pen channel, as well as pumping and filtering. Thi% P Ix GLO., dated 5ih April 1b7‘7,1 N o.vl,l'?»i, Pub.hc Warks Department, the
At pages 7 g 53" t;n the one recommended by the MunicipalvEngineer is described . e Government were pleased to eall for information nn ce_x;tam pomts connected with the
upees 10,60 48 8 the Teport.  The estimate amounts to either Rupees 18,66,3340r - 3 Munieipal water-supply. On the 13th August Mr. Colemun, who wag then acting
estimato p;OVi,des ,o!i.ccordmg 29 brick or laterite is used for the masonry works. The - . a8 President, forwarded, for subgnss;.@u to (}wermuent,.&lrcpavrt drawn by the Municipal
to the Pumping ep gin(;gn;tr ucting a water tower in the tank, for an iron main thenc® .\ ;’ Engineer on the present condition of water-works, with soliomes for their improve-
e 0 80 laying ghou gre o onstructing filters, scttling tanks, serviee rescrvoir, &¢ ] meont. | 5
- Goveitment, g it is ago T}llles of 3G-inch main to Madras. ¢ It is the intention 03 B : 2. Since the submission of this report the circumstances of the water-supply
cstimate anq plans shoulbd b:)(i ?’15? of the Alunicipal Engincer, that the sclecte o e of the city are greatly changed. At that time, or to within A short tine previous, the N
eminence with special ky _l°u mitted for the opinion of a Consulting Engineer 0 ; . supply was scanty, was obtained at grest expense by pumping, aad the quality was
Enginecr win Probably pot Cg‘ cdge of the subjeet of town water-supply. As fgi’ ; Lw very icferior. At the present time tho supply is bundact, no expense g Imeurrod
3 ; “ ave regi 5 ; g Iy o d Y Y . a auality 19 evo )
ank, he may take for "’ranf;gsi%‘i(z a}f, any ume at Madras, or have seen thi’; :m 3 t for pumping, and the quality is (;XL:bHCBt.,‘ .
proceed to report o tho b ed tha the nat%&r must be filtered before deth-If,‘?f the g 3. The improvement of - the snpply is therefora no longer folt to be 4 pressiug
tngine, size ¢f {he Main, &e lgut ilfupé and conétmctmn of the. ﬁltc.rs, power L'm o A need. Attention i3 now more divected to the imperfcet distribution of the water,
1t 15 needless to consider the detajlg fl can be shc.)wn‘that‘ Lliering is not ne_ncazil.?; , Though my present purposs is not to propose any scheme for ROSUring a more perfoect
Five or six Years ago (bo T, oL & scueme of whick filtering is an essential part i distribution, I may mentjou that Mr, Jones has in readiness detailed proposals for the
than that obtained froil t)fe S:\L} HII{ }Yat(.rr was analyzed and found to be puf‘iz ‘ ‘ g extension of the pipes and crection of alditional fountains, the estimates for which
bronounced to he of excellent ei]'lt v c;ﬂs, and at this prescnt time the Watcf ’ ’ ' amount in the aggregate to over Rupecs 3.»0,(.’:00& My present object is to call atten-
during the drought, was certa ql‘m 1y.  The water delivered at Madras Iast y ‘33 ' i “tion to the subject dealt with in Mr. J omes” report, and to hasten, so far as T am ablp
intermittent supply’ ¢y s ooiry offensive, but then owing to the chorfand % the solution of the question as to what is the bust thing to do wndar the present

.

PRI S ST e ey

town.  Orge D ¢ Water was contaminated in its passage from the tank.to the |
! n?rll)?,’sgfewfate}? 1S purer as it leaves the tl;.nk than the water supplicd,
at Bangalore from, the ot the L'Jn(.ionl Companies. The water supplied to the troops
some portions of the dyy; 3001 tauk is filtered before it 1s seut through the pipes, but
tank is always mud] ag2 area of that tank are very foul, and the water in the
@Y. Thisisnot the gase with the Red ITill water.

- The sixth 5 ; .
that deseribed inmtlhi\azt o t-}je fcthods for improving the water-supply of Madras is
the tank to Madrgs iI;P‘ED‘hX- . By this method the water would be conveyed from
in diameter provided witllfon Pipes and be drawn from an iron eylinder 8 or 10 foet

By this method the water mvc)‘:xalilvess at different levels, to be erected iuside the tank.

circumstanees.  Tor I imugine that after the experience of laut year every one will
be ready to admit that semething must be done.

4. TIn the report of the Wﬁ’cer-m.lp;;ly Committee, in which the present system of
water-works was recommended, the following passage oeeurs in paragraph 40 :—« W,
. . a vt 33 RS R - . .
Eave given the subject of water-supply and ity distribution careful consideration, and
we have arrived at the conclusion that for the rresent, at any rate, the class of people .
to whom we propose giving a }V:ater-supply are uuab'le to pay for a street service 8yatem
under high pressure, and that if' we can possibly deliver tho water within easy access of
+ their dwellings from street fountain wells whero the lavelg wil admit, anid Leep the
. s L " - - R . .-!- ~ .‘ N - - - y "

- exisfing tanks and reservoirs well supphes.if 1131 guod, pure, wholosmne water it is ag
mueh as the people mast intevested can affurd to Pay for, and a3 much as thejy real
pressing necessities require.” Inparagraph 51 the Commitice quete from a report of Dy

3 b . . % R NP T M <{ I oy Y 2 3. *
Wyndowe, the Chomieal Lxaminer, in which ke finds that + chemicylly gpesking » the

I —

! id £ 25 to draw off watcr to several feet below
Two of the evila'vf the present system—the open channel and :

P
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it is purest, aag 10 e mmld{i}always be drawn off from mear the surface, where
) 0e 1 could bo 1o
Tfhat I8 oW practicabla, ,
PR S
ma SR ORDRD Gf‘}"):"‘ 3T Yv e H 5§ i id of
- while 15:3}}"?;'»‘4%':;: iﬂ"%'!g W the tunk Das fallen 15 $eet—worLld thos Bo Rut 1id of,
‘ " re 510D 13 minde €.u TP . . < =3 - . : e < . * N N - £ s T grinoiian of Jdein et oy a } N .
Thile o provis Em%}ﬁ‘,““‘f; '{f:“}?mmiw} tfie necessity for which is at least pot argent. C - Red Hills water was by far the hest speciien of e.z?mluz.;g; water he Lud yet examiaod
upwards of soven lakhs et ik losy than fhat of the oihers, 13 stili considerablo— ab Madrus, und they ardve at the conclusion that filtration would be unneceseary,
‘ B ds of sove ak 3’ 11.’3‘}_;";5} fh) . . ¥ L. _ . .'cl'i" -\;P et LRSS R AT ST :‘: 1 T, . . . r N . -
it must be remembared that ¢p Fmaller of the twe sizes of main sugwestod, bat then , : b The object which the Commitice sypesr to have had in view was fo digtributs
it : ; L tat the cost of maintennco will be much Jess than if any , ¥ ‘unfilered water which should be ¢ good, pure, and wholesarae ’* v de
peme be adopted which inyel : o Tht seems on t holo 4. ebered water, which should be (fgood, purey and wholeserae,” wnder ag g0d a pres-
the best suited to . Olves pumping -and filtering. It scems on the whuic - Sure as was possible withuet punipiog
o be i Ly o . \ © #3 yas possitue witheol punp g,
> . 2 2% : H |
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Prsrie Works Dzrummxr, 9t Ducesesg 1878, No. 4,607 W.
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. 6. The Listory of {ho s
object of the Cemmittee, to
And the questicn ses
levitable adjunct Jamrs ‘

! adjunct punping, necessary 2 Or can the object ©

Commitice Lo aténd :
A R HZI X ot ) - . :
® be attamned without resorting to these expensive npemnczns?

. - fulfilled the
upply shows how far the present works bove fJ\‘.trd fatlure.
what extent they have faildd, and the caus? (,f‘ghu -W-: o its

X v . . d . a - i -~
ms fo me to resolve ifeelf into this, Je AlraBony T 1y
[ the Woter-SUFTY

: K]
'g. aunel ",V()Uld
Shon‘;d ity
aWﬁ::,
{.}; n*g;l)

=y . . ~ rt-
fa 3 O 3] : - .- S0
ing to fn:r‘:i_"‘cmhlmon to which T am led s bricfly as follows: that betcre ’f:Loﬁ',
£ @ Litration ar - ey o . v g . pnprove
take at the Rc; ﬁf;(ll &:tlﬁrﬂng I would be well to try the cffect of anzl,x.}p, "'(‘.,,f{at"‘?
V €3 ils 1 o . . 3 (258 N
mutundis) those wr};:q (inte. ke wicans for drawing off the water might te\}i(z..
AR iton eviind. Ie7osed 1n paragraph 6 of Appendix J1I to Ar. Jonces' repert, Vide \he
TR eylinder 8 or 10 feet s diameter whod < ol sav. 10 fect bhelow 18
bottern of the 1ok oatametor, which would be sunk, say, iU 4 vinder
would b;‘ € ;ﬂu" and extend to abnut 6 feet alwve full tank Jovel. (2) I}lf, Cyh{ lo
the level };1;,0*;;49“ ®ith valves ut various depths below the full tank level, 46-8116€ the
g - ja 1 ] ¥ g ” M y : » LS ~ a% ' g it
(‘}'Hhﬂni‘} 8! ~'(-] bl of the TuUmC}Pal {Iu]f’f‘, ViZ., 3131 feet. (5} 1le -P}!l*t OL». nte,
(4) The ow ihe bottom of the tank would bu excavated and filled with (rntt;;
S e 1131«;;11 would euter throual the side of the eylinder at’the bottam of ta¢ !
w Uig D OO “ N - . o ) ‘,'. . .
2L be cavneeted wirh thy Liwest pipe of the monicdpal sluics.
}i th CPTRY Yy 1
6 witized :1:3 a;;uv-?; arranzement glhould prove successful, the prosent ¢k
hewover o ¢ the FEPeuse of soven miles of irem pive would be saved
RALA RS 8-y FOVE yiisatiata,. oy 1 1Y = 1 3
ag the mr’“'}nq ,,»fru}“““”‘.‘I‘“ to-y. the moucy expended woull pot have heen throw 11
for Blovi . o7 OTEWINg ofl the water above described conld be utilized in any
“Eoltening and pumnine Hhit piol )
0 1 g Wit might afterwards be resolved upon.
2N will ¢o a1 - : : Ivid ¢ ¢ &
eonelusion,” ¥ explain the process by wtich I have arrived &t the

Love

10, Th YT ‘ £ . ’ 3 ""d
surfare in ;;ie bressure sufliees to raise the water from 8 to 0 feel ixbm"“ grovy’
in (‘»;L;r W(,;-(? Em.r.fs of ;he town when there is ¢ full s*.;pvsl y at the musenry s;:}tg, {‘;3{
¢ SUE, Wien {he dy e ) AR - ) Toanpel cat
supply. - 'I}i;‘,(‘m’ 1 the dranght from the taps is not greater than the (:hdf‘r‘ tho
chanrel hag ;f ALy 13}’{&‘)}3 when there is a searcity et the Red Hiky or whei | x;
o ; i LT .1 .. - (=L N 59 r. o
supply (;{:nr}«;{{o.rie (_LZ) el with weeds, It may tierefore be exid that the \Yd:’fm
that 1{0 in"l"l";l\’.(':; > f"fq""t Lus boen more then realized in the matter of prossure,wu; v
' L £ Tient T N e 3. . . 13 Vb ualt
of water, Han fhti rerpect iy neccssary., What is wented is a betier U

1ty
in qu:mf}

]1. In fyer Raarweg o . .
8 Jarge roservoir ke the Red TTills Take the water vorics
A3 vate from the

BCCCrGILg 40 its position wud deayle : i i e

e S ]almh . I?tii:‘i';ﬁpd“ The Lst quahty will ke founid hm:i;l‘ is decp
he worst water will probutly ! b

the laroo challow belt it

munidpal -slnice,

o

Lbelaw the surf'ace agd in places where the wattr
#1¥ be that which Lies immediately above the elimy
2 .(‘:f Woier which formas {lie portion of the Like nearest tG e
arrangcmuents ot the It‘z:'b Il[l‘lx{ }i}}"fr-r ceseription of water “T’ibh’ vith nuilr‘}f:;g‘}&
akove wo misy o Red 3 % we Obtis.l}l o Madras, With the appliances GE2
i rnc cotain the forpier description, h

"V £5,73 1. 3 ! o
Jowest }"bﬂl}:’? fl"}cut?ixllx;u? 115 1631 f‘eet"abo‘.'e‘meém sea; tho leved E‘f “;Gf;uif gp
decpest portion is ahoy Lgd Sce s 31-31 feet, The hottem of the g€ a
shalloy ;’f)rfi--,’l of t;':q;f.(* 00 feet.  The water is brought up to the shuec 5 i
sovt of 121&.(’;‘.“3'}110*‘1‘;}_‘:%; i\?p{} channel the Lotivm of which is a Verz'o}xj":v‘i:-iﬁh "

e T o U 1ce il iz ndmitted intn the delivery chanzs S
€ miles 7 l‘url{mgs mle g J Lhead

12!

+ . - : - - e Rer NN RN
is taken off, ngth, temunutmg in a wasenry shaft from which tbe

L . . . .
fixed 1; mi}:;f“??f!p_a} sluice at the Hed Hills consists of a Luu.l‘b(f if tll;le-}f!—
“The -lovel of t‘ﬁ‘: S"L‘l different levels, with valves for_cpening and closing
mesn sea leve]! vi.x] (‘;t~ the lowest pipe iy, &s 1 F:fld.bcff:'rf’:"
e i porel) and that of e ppe next above it is 35:31 feet.
lx;at ¥ in the lake is shove S8-00 feet, 3t is possible fo obtain afull supply throug s
ncsiony G (e (o A U whes it b vl it B0l 5 G
the level of (he w st pipe.  Ip Angust 1576 pumping wus comh
o level o6 the water was ut 54-00. The water wae raised to the lovel e BOX
upper pipe, Pemping was '('Ohtiﬁi{vd v )J to I&[uv 1877. Alter the eyclone Lai
1877 the water in the leke rose Hlﬁiaieiﬂv il to admil of the luwrst pipe being

p{-:!

When the

ey 3 . JU S y S,f,
#gam used, but op opening the valve it was found bloehed with a Llack and mo

<]
gy -
54

mecneed when
of the next

T eaw

H

31°31 feet (2boF
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ofiensive sediment, and this had to be cleared away, causing a five days’ interruption
of the supply to the town. 8o long as the Iowost_ Pipe is_ open the channel is kept
clear by the scour which is created along its bed in the vicinity of the pipe, but the
water drawn off is thus charged with sediment and is of bad quality. .

14. 'We have scen that in a space of nine months, during which the lowest ripe
of the sluice was closed for pumping, the channel bad silted up so as to block the 1ipey
and T anticipate that when it again becomes necessary to open the lowest pipe it will

" again be found blecked with silt and sediment, the remaval of which will be attended
with considerable delay and inconvenience. ' _

15. The most obvicus remedy is to make a new and deeper channel from the -
lake to the sluice. If the level of the channel bed were, say, 4 or 5 foct lower than
51-31 feet at the point where it i!')oins the municipal sluice, the bottom scour would be

e obtained. :

16. A plan for cxcavating a new channel was prepared in the beginning of
1877 by the Municipal Engineer and submitted to Government for sanction as a famine
work, but Goyernment did not approve of the plan. It is clear that such a remedy
would ouly be temporary. Before‘ many ycars the same difliculty would be again
experienced owing to the gradual siltieg up of the channel, which would continually
be going on until the level of the lowest opcn pipe was reached. ‘ -

17. Tt will be objected to the arrangement proposed in paragraph 7—1st, that
when the lake sinks to 3131 feet, or even to within a foot above that level, the supply
to the town will cease, although there would be 10 feet of water in some parts of the
lake ; 2nd, that so long as the open channel is retained for conveying 'the water to
Madras the supply will be liable to interruptions and the water to contamination,

18. In rcply to the first objection Tcan only say that the Government have
made a valuable concession to the Municipality in allowing them to take the water
cff at a level of 81°31 feet, and in undertaking to reserve for the Municipality as nuch
as shall be required above that level; that it would not bg wise to relinquish so valu-
able a concession without further trial; that.we may reasonably hope that such vears.
as 1876 and 1877 will never again be experienced, but that if such an excepfional
season does again visit us, arrangements must be made for pumping as in 187677,
The second objeetion is more serious. But as we have the channel we must try and
make the most of it. Contamination can be and is reduced to a minimum by careful
watching, and means may be devised for avoiding interruptions,

TraNsTERRED to the Public Works Department,

(Signed) D, F. CARMICHATL,
Chief Secretary.

No. 117-C. MEMORANDUM.

In the letter forwarded with the above the President of the Municipal Commis.
sion brings to notice that since the date of the Executive Ingineer's report on the
water-supply of Madras circumstunces have greatly changed; that therc is now an
ample supply of water of excellent quality ; and that the improvement of the supply by
pumping, fitering, and the substitution of iren pipes for an open chanrel is no longer
a matter of pressing need. ,

9. The Chief Engincer, in returning the Executive Engincer's report which
contained descriptions of several methods of improving the supply, recommended the
adoption of the method describéd 1 the appendix to the report. Aeccording to this
method there would be no pumping or filtering, but the water would be drawn from
the tank to a lower depth than at present through an iron cylinder to be erected in
the tank and conveyed through iron pipes to the town. The iren eylinder was to be
provided with valves at various depths below full tank level, so thaf the water might

always be drawn off from nesr the surface.
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) "'I k’{hc cost of this scheme, thouuh loss then that of the others, atinl an:“ﬂtﬂ i o
R3] & IS <. o P =~ 3 v . PR 1A P \‘,'. Pl v v
}‘iax_&(-:\- f( A_:“_t may Le difienlt to proviiie tals suig a3 present, tic £ rtuf‘i" . *
Apal Lommission has tow suggosted o modifization of the above seieme tha
‘povey the & 3T . anee : oag t
proposes that the fron eylinder with valves xhall be creeted in the tak &5 5 5
LComplete soheme, but the iror pipe leading from it, instead of Leing eotinual 2 U
Wiy to Madras, jute Lo oo aTE LS i : ariein: Jul
ﬂmj tank iitrb’ :*}0 =2 ennncoted with the lawest pipe of the mun‘.‘.‘l{'&il; hJ‘gs,
el and the wate. conveym] thenee to the tawn, ay at prexesi. BF 75
1. Brtois matin,

a v
ce

PEEY-

1 s open channed, LN e pxoenea of seversd getlen of d1on PP &
o i 0m the other hiid the supply will fuil, as it does now, when the S5
Still there will bt elow full tank level and the evil of an open channel 13 r1 ‘beinz
drawn oft £ be a eonmdera}ble guin, as the water entering this open channel, :'xn;
arfé {3 l rom near the surface of the tank, will always be purer than at T
lt)ukelf b 'irluya ‘ix;hf N thiwatﬂ' in the tank has fallen to near the level of the %rfi:z:.; ¢
passes 0ve£ N lgrsuc @ position the report states that ¢ in (irawmg Oﬁ‘ the ﬂw‘qtdcan
Ve drawn off und_g"heXPanse of slimy mud, and the last 5 feet of ‘?’dtel}}; st~
iron evBnder o '*-”" e preseut arrangements, is pronounced to te Jmpure.  HSE
.,}' ITIQeT now }:'r"diiﬂt‘f"l Lo bg H]'f’-’fie"ﬁ can bﬁ uulized in an}? moure l‘;hr

that may dopted }; ' or
H ; ” 5 be a.dr;%x.ed hereitter, so the amount now proposed to be faid oxt
¢ lost, and, so far ag it

ject seheme
Wﬂl n()t
noly of

fg. Wi e et o real | . 3y ater-supl
Madvas, gous, will effect a real improvement in the water-suj
I“{Oﬁ' "‘ h YRy S
S an Droner, (Sigaed)  E. A, FOORD, Coloncl, RE-
4 April 1878, ‘ Chicf Fuginecr, LAY

Nol - =re¥d ° -~ p . - y P+v
119-D. - Proceedings of the Matras Government, Financial Department. dated

7th June 1878, No. 1,000

From L. »1;” ,-)'UR‘Y;O,"VSv I\ . Acting President of the Munieipal C,;mm_is;iﬂ%
‘ i:(l)imj;;;; to Fhe Chicf Secrctary to Government, dated 3rd June 1840, L

Ix connection with the subject of the Government Order marginally noted, I have

! : infc tion
No. 911, of the 23rd M _ the honor to append, for the inlormates
3 “3Y¢ a 1 - Ad o . . § ] . . .
Department. ¥ 1378, Finencial of Ylis Grace the Gouvernor }131:1111(‘0111};;;
) i S 11l Wik
; s . some analyses of the Red 3
reeen}}ly I(n ?de by the Chemical Examiner to Govornm(?nt. :
- ¥
the (*:iiv—-he ?{1a‘yses of the two samples of water taken on the 8th February fl‘(;) .
P"Pt‘t{in r(lrylr(;: -mglel was for the purpose of testing the value of a filier irv;ente@t‘ﬁz'3
LS Laylor ; S A eaaple - . _ Alie
filter, aud 3}1 t’rhb Sti aplo muarked® being water which had passcd through =
> 40, e otety water whick had not passed through it. :

[2] al . ’ -
s N AP €3 T e . . - s
Former analyses seemn to prove that no contamination takes place in the PPes s

the water taken from t i cull
at ? a2e most dista : . . as pure chemicully
as that taken from the channel, stant taps Is alwa.ys foand to be as p '

14}

Ex~croscre No. 1.

Axavyas of Water from Red Hills Delivery Channel, dated 8th February 1873.
T ol Talshelled. Marked.
rntal & i ls, g, per litra . . 0170 0170
St » ” L L0015 G043

Sodimn ehlorids, ,, -~ T L . 0046 0048
Total hardness . o N 3°5 3*5
r, she LTYY taw e sre s o .
armanent ,, - . 9°-2 A
A . s A vea som ons® are - .
‘{Iie A1NOniv, mgrm. per litrs v.e 023 U228
MR N A . .. » wer Loy IR T
i\‘ 1 uEnoid anmuonis, g, per litre ... . 036 035
itrie acid, i 360 360
! 1Y) YY) .G one

< Y .. P .
Revanrs.—Tha two saruples of water are identical in quality. Taste and %PPEMF!{;
-gﬂ'lrll'. Scediment of feamgmous cluy with V(‘,’Z‘Gﬁtiﬂ)‘le filye; svme wafm:-ﬂem;. Water ‘T;'f?e
delivery chanuel was last! examiped iy June. It then contained more solid and more VOoisis
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matter ; permonent hordness wos less; free cumonia wes greater, albumineld ammonia much
greater, nitzic acid much lesa. , .

T s,

~ .

#  Excroswre Na, 2.7
T . ‘ 5 : )
b Analysls of Red Hills Water, datod 16th April 1878,
o B ‘I\'-n. 1 Hn;—'_-
\4 Yuka, 347 I Take, & !
+ | below gure 1 bulow g
face, i face
Tetal solids, mgrm, per lites .ev .| G145 i G185 : 0LV G-155
S Wolatile 5, 4 a5 e cof 000 GULS | 0075 G015 1 0-URs
Radinru ehioride,,, sy e e i GEE 6052 OGf,; 0056 | Guds
Total havdness ver T ees e | 473 48 48 45 i%8
; Sefd [N H 3. : .
Permsnent o e e ere PR 4 -, ! 4°-G i 4% 6 4?._!; 498 )
Free ammonia, mgrm. per litro 0'lt:‘ 016 008 016 pog4
Wunueit oy o ee oo 0981038 |08z i 038 ) oo
Nitl‘ic &i)i‘ia I I ‘ st Lamn ‘: j { 1‘! J . i 1] 00” ("50 i 0:30! B .
) : | j { -

Revakn s —Considerable depusit of reddish clay and vegetalle mutter frow Nog, 1and 2. No, 2 contained much of &

1ah § 1 B : T3 T e e il S N
roldish Souvculenl pubstance wWheu rocvived § dopomit saTgl, ,T Hputiie fm’tj Xoz, 4 and 6 munll,
3 Detormination twile mady.

v ——————"

Crmmunicated to the T'ublie V’v'mksoDepmtf}cnt, with reference to Order in that -
Depaitment, dutcd 21st May 1878, No. 221U-W. -

(True Exiract.) 4
(Signed)  D. F. CARMICHAEL,

Chiaf Secrefary..

%

‘Fo. 110-F. Trom Surgeon-Geperal C. A. GOLRDOK, up,cx, British Medical

Hervice, to the Secretary to Gevernment, Public Works Depertment, dared
Fort §t. George, 20th November 1878, No. 2567-78.

Apvenmivg to G.0,, 10th Or:tehe.r 1878, No. 4,071 W, I Lave the honor to
inform you that, epparently through mizapprehension, G.0. of 21st May 1878, No.

2,240, wos ouly communicated to Surgeon-Major Nicholaon, AMD,en the Tth

November 1878, :
_ 9. Ibeg to annex copies of corvespondence that has taken place between this
office and Surgeon-Major Nichelson since the receipt by me of the G.0. of 19th

Octcber 1873. :
3. With reference to the latest communication from Dr. Nichelson, viz., his

. w5 o 3 * .
‘No. 358, dated 25th instant, 1 regret that I am unable to support the application

. . . Trwour AL T - . . b
made therein regarding a’ wmoney a_“o‘;‘ uLce to 1}’..;1*. ?‘“ﬂ*’mkﬁ’? I anticipation of a
publie duty he has been ordered to perform j and I regret that an officer of the Army

-Medical Department has thus cndeavored to .harga'in wit.h Government by whem
he is paid for the performance of whatever public duties he is deemed eligible.

4. T regret also to vbserve that Dr. Nicholson indefinitely expresses the period
when bis chemical examination of » ater may be expected to be conplete, Accordinqu
it being necessary, as expressed 1n my lc-,t’g(.ér‘ to your address, No, 74-0, dated flili
October 1878, that having in view eventuaiities n Bengal. the services of all ¢fficers
of the Army Medical Department should be available for instant service if required
1 trust His Grace the Governor in Ceuncil wiil be pleased to permit Surg!?bn-Ma'o;
Nicholson to be relieved from the intended duties in eornection with water ana1;‘§is,

.
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Ko. 120.

E e U

Ozokr THEREON, Oth Decomber 1878, No. 4,607 W.

ya . . . g
T~ exwlgllzf‘ Gmflssmn to issue the order to Dr. Nicholson is scrious and needs farther
. P b 1 y " » M 2l
\ I N tIJ;x Tem the Sy geon-Generaly to whom it wes duly communizateds
- . N1 7 . -
<. Dr. Nicholson will be relicyed from the duty.

) ¥ ~ . .
- ,.1:; t’I{le %upermtendmg Enginecr of the Third Circle will at once bave 'lflk;:
Aémlr's‘i" v 1‘1% ¥ some responsible officer of the Public Works Department.
s u}l ;13 Will be conducted by the Chemical Examiner, with whom Colonel O COEDe
put himself in cummuuicatioy.

‘ (True Extract.)

Signed) . E. A. FOORD), Colonel, BB,
s . ) Sccreta;y to Govt., P.W D.

-

-

To the Slll'geon.(,}gneral' British Medical Denartment.

s B B B h .
I .r};ﬂ'g ?ﬁngu{{’ir, Third Circle, with 6.0., No. 2,240 W, dated 21st May 1578
: - AUDner ' S 0 (3 1< e . yont.
» 1¥1§u1<y Depurtn,&en’t, ough Surgron-General, Indisn Medical Deypatmen
P23 I'H}Jﬁo »s 4

Exd C. wamh.
Rpare Copies

?

e I Sind i e ietan,

!
t

i

| j
/
IS o eelefore g ) m‘mw’f’m .

Y )
]
A
1
|
)
I
i
-
b
|
|
|
|
‘
,’,
1&
;
1
! .
i
i
P
\ ’
r
i
|
g
2
AY
H
#‘ .
- -
R AR




r

S Ay Ve

T

e 1y it vaw:

Ld N -
- ' ¢
. - "
) . Lo
. .
> * i ) B
. - = B
poze v E L
. Py S
. ) . . aT
[ . Lu.. .
, e o«
) e .
N +
= .
] . . =
. ~— -
. I 4 . . B
, ¥ .
. . L e
- , . - wn
’ . B
ey R o
—~
i N . o
o _ il
Y, B . * . .lo D
P . - ) .
. v v
.. - . . “ .
R T . pitd
. e
o : . 3
v - ‘ ’
5. ey R 1 “ - -
g . N . *
n . . )
v
. . - s
St * -
R i R “ v .
oy - i . . ., . | L
N * y el - : »» :
» : . ' . . N TR
! Lo AR
W, P e
Y . A} . 2 x
. . N £
Lo P v B
e hel
Ry - t
* - i - s - !
> ity 2" v ’
Y
. . B
S .
L) hd . N
WA FLrY A - R B
L o )
o
-va'ﬂ':‘ : » »
P iy . . )
li\' - - . .
. - .
. ‘
- . . " .
) veme evees aen N
B .
» £ - -
. L . o 1 i - P, . -
. e e Tl e e . LT N - o s - Tt T
- A PRI (ST o - 0. s - e R - -
. -. . R
‘v, -
- . ’ A&\
e b st - [ . [ A SA s 1 i S o . . _ ~ .- Py L
—— P — > " G e T ie D T g Nege TN e o = o - - . A e W
e Coaces: b = s - . y gt 7
e 5 < - T = * e : T i 5 e  FAANL S e, anrre e A e
- L Yo e _ PR . EEE A NI N - Ler eme ten s hea ey - R ’ v
P eyt ) PR A “ " Lo T : " l J
et hene gt R Y R e AL e Gl e . ¢ B
i ' NN ¢
‘ . . 5
’ - . '
. ; oy
i Y 4 L4
: . , {
A
" ' ! :
. . : }
I L3S .
g Y v e - . .
. -
W . ; Y
T . .- A
v 0 ) v ¥ w-
e " o
[ o
. . . [ ' s
. v, - “
. ‘o i !
L Lo -
R N .
o - | vt ]
.
[ N . '
.
N .
. .
. L - o
o
IR e N .- e :
N PR : R
b N
[ oy e - . )
. = .
b
BN . R
. . . B -
<
Y 7 -
e . > .
. .
fa
B N ) Sl
; S
¥ P -
B A el -
- ) X !
. - v v
. w )
. -t N
. T
. R N
» h ~. M ‘ »
: [ -
. [
“
- e
%
R .
B & .
[} - .
a T
) J
J «
-
s .



e
N

Tawr e e "
- e A

— ,45\'\91\\ ‘Q

Ay AT

e A T
P

s ad w: T

© gt Y

N e

i

3t
CE
ooy
’ 3
£y
b

N
LI
Py,
®
‘,,"
i.
¥
i
4
|
'r:‘
§
o
.
+
by
4

-~y

MADRAS MUNICIPAL COMMISSION: -

REPORT.
TIE PRESENT CONDITION

OF TIE

| WIr

MADRAS WATER WORKS,

a

S

© SOHAMES POR THEIR IMPROVEMENT.

© s ——ce

5 A. JONES,

EXKUCUTIVE ENGINEER,

MADRAS:

7 ALBERT MERCANTILE FIECS-~S. TOWIE, PRINIER.
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- MADRAS MUNICIPAL WATER WORKS

W ITH

SC HEMES FOR THEIR I\IPROV EME\T

1. .. BURROWS, Esq,
- Acting President Madras Mumczpal Commission.

Sie, - o

. 1. With reference to G. O. No. 1144 d tedlsth April 1877, 1 have the
hopor to forward the following Report on the prcsent condition of the Madras
Municipal Water Works, with a Scheme accl:mp:mzc& by Plans for their

mprovenen b

. o Sioce the middle of May last, having been relieved of a poriion of my

dutics in Madrag, I have becu able to give a great portion of
Surveys when eommenced: o i for acquiring the information considered nccessary by
‘the Chief Bngineer for Irrignation, and In : addition to this, T have been able to

prepare plans for a scheme which will remedy the defects of the present %upp]\'

. and which are in accordance \‘;":h {he viewa of the Chief Ingineer for Irrization

as stated in his Notv No. 145 A eontained in the G. O. above referred o,

5. 1tis I‘,owg\xr neeessary Lo pm it out to thie Comunissioners, firstly, why svine
Necrssiiy of the imprave: DY method of conveying the water to Madras is needed at
moc. : all, and also to shew, besides the schewe to be laid befure you,
other methods of improving the 3 supply and quality of water to Madras.  In doins
this T reply to Para 4 of G. O. under reforence as, to whether it iz preferable to

filter tho water ab or near the town or {he Lake.”

4. The Watcris ab pruont conve \tl to Xadras from the Ned Hills Lake by
Fresent open Chisamel aboud 24 gallons mﬂ‘va& wer day for a population of 545,0 30.
When desirned 1l wag sapposc -d that the Chais: 1 would hLave a good current and
the growth of veoetation be thus prev »CMCJ These expectations 1 regret to say
have not been fullilled, and ut present 1t is oost diffiealt to %eep the Channel
clear of weeds. This may p'utly be cansed ly the intermibtent system of supply
wlich we have been of flate £ ncui to adopt, and by which methed the Water is as
it were dayuned up and allowed to rest in the Channel for a period of 6 hours
during the da.y and 12 during thn nioht, There is also ancther evil resuiting from

K gt e ™ B G

Ineans oi an open Chars lwhich was calawlated to deliver
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themssives to the pipes, th v die when the water recedes froma thera,  They even-

water vhl(h I presume accounts for the smell which sometimes
arises from it when firsh drawn o, 1 havee
are covered on the inside with these ani _naT" mux*ﬁ the same ns a ship 1s covered

i e T

widence ‘of this, as the larger maing

with barnacles. B
1o, This brings us to another objection to the Channel, and thatis, that it isa
| means of choking the pipes, and would in time considerably

v I to be choked.
Tipes ikely : impede he flow of waler through them.

13. Before leaving the subjoct of the Channel, T think it shonld Lo noted that

had not the plan been 2 apted of retaining the water 12 the

PR ;L} the

probability is thatth: pipes would bave balf full of mud I judge tbis from the
over 1 jfoat tn depth.

8ils in Chanpel.
Channel, and thus making o as it wwere n setbiug

Y

hannel bas siited up in most parts
14 '}?,“"“1 P 1!. .. AT 10 o £ fat

14. There have boen Tasny evidences of Jale azto what state Madras would
arrive at if it were without a supply of water, and a5 the waler

Tosult of impure aad
¢ ho shut olf ab intervais of one moeuth or six wecks and for

jmperisct wuplly. mush
two or f;hrc@ days each time under pruw senb arrangoements from the town, 1t must
in a very greab measure be pwpdmml o the hu\]m of the inhalitants.

15. Ilaviny thm shewn, 1 hope satislactorily, that something should be dore

to imvrove our present watur snp ply, I now propose to cousider Schemes for its

improvement, ' .
R L

»

supply cau be

N

15, Ope 13 nataraily led to inquirs 1f the present moang of

improved, and 3l go, in whut way. There are four ways in

Quhemes for Tamprovement.
F - whiech this can be doua-— , .
I-—To allow the watcr to come down the present Clannel and be tiltered in

¢ Aadres

_ . IL—Tu cut dewn the present Channel to a
, , Leep it, 6 feet below its present leval all the way to Madras, sud
- then to filker as bufore.

III —-To cut down the Channel as in lost scheme, Lut to filter ths water near Koo-
\ noor when the Chanrel is alout 6 feet above ground and ‘then fiter
k, it and thenee send it to Madras through pipes.

1V.—A similar
17. The firstand fourth sehemes may, [ think, be dismissed with the remark

i
that we water so long as the lake is
ohove 51.31 and that the mtraimn of the last 5 feet in

scheme to No. 3, but keeping the Chanmel ab its present level

o can ouly receive
Tirst and fourth schemes

nead not be cunsidered.
cuncpqm.cnm, of its impurity would be more co stly.*  We might of eourse arronge

“take of the Cha'met to I‘a]SO the waler when

Lis

to have Lngines perma wnently at the off
it fell below the level of 31.31, but as Wwe
double set of mw-ﬂhmcry Would be a most expensive arrangement. .

R1

~must employ engines ai 2adras, this

& For reagous 358 Page b kara. 36,
a

level of say £3.00 at the hiead. and
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Cuising 1 ew (”’13 arel from prosent Sluice lo contre of LL" 1‘}'”,‘.1'.0
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Lowering (m:znml #nd re-secticuing ¥ from 0 mAle~ to 6.4 milrg—— N
eubic yards 427109 at S annas L., ‘f"
Rer{mving two Acqieluels ander Chanrel and replacing by Syphon. :m_\)

) Under-planins eizght Over Exidgesat £500 .0 . 1‘-:1"‘;"3}
Kebuilding two vuder Fridres at §,500 e .es ST ;"'(_:",' .
F-:bni'ullr‘" tmu teen Culvert 1. ‘:’
HERT )"11*"’ anl T”ll (‘W” e Wooden Bo b o3 . - st
Alieration in Main from (_,u une: to land on OL'DUulte slue Uf Oy

. Ne'lah

Lunsh‘wn gnof filters, tanksand L‘umpez.v,a“u‘r pesarvoir {romn whicd
Lurisss would pum

frwmes and boilersis nJumnP pusif s lu vaise tJ a he. "ut of 33 f«ct... ?

N wwd

St&ud p!l)’: ey ‘lUseu “-n tv\\ﬁ ves sen .o PR P aee 4"-(':-),,
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: ' 23. The water is not regularly drawn off; and about balf the quantity is drawn

_ offin (say) 6Lours, or 3,000,000 gallons in 6 hours, this
suf"dei?&’tx'ﬁgﬁf%fiu weuld vequire Ergines of 90 H. P. nominal or 115 H. P.
cequired. acival ; and would be divided Dbetween two E nrines end this -~
weuld have to be increased by a hall more az iv would be requisi

¢ to have three

i Engines, ¢o that any two of them could do the full work, say 172 II. P. actual.

; Wo must cither have Engines to do this wnxL or must have a compensntmw reser-

L voir ab a height of 18 fect above ground, able to contain at least 240,600 eabie foet,

‘ ' of which the cost at that height weuld be enormous, The cost of thess engines
weuld probably be alout 1,200 9 Rs per L. = L» 2,06,400. e

v i Lo 04. ' A small toweria necessary to contain the stand pipes throngh which the

water would Lave to Lo raised, and it would probably cosb
alout the mmount pub down for it in the above Estinate.
23. Tl‘;e total cost o{ this schome would then be about Rs. 9,88, OOO and the

raaintenance of these ensines, works, &e., would be as abous-

ey

Stand pipe tower

.

Cost o Mainten‘ancc. .

o 1i.s. 646 per anoum per . P. actual ab work which is 115,
"o s 74 990 vithout including the depreciation of the build-
Lo This annually would be Rs. 74,290 withou P : ‘
{ " ings and machinery. -
i oo Tt will be obsarvel g b no allowance has been mads for houses for
b mon as mizht be noeded, or for fencing the compound as would
Ct No allowance made for
o Houses decidedly be 'tdvlsa,.)lc I think from the proximity of the works
4 .
) to the town. :
[ g
i} 27. The proxinity to the town is an objection as the water is ve ry liable to
b
3 Peosimity Lo town 2a DO tainted by the foul atmosphere. " The reservolr into which
i cbjzcbion,
5 j | the water goes after filtration might be cov ered bub this woull
: .
1 again add to the cost.
1 - - - ' -
1 28. Letus now laok at scheme Ne. 8. It will be advisable to detail it in o -
Ecbeme¥o. 3. gimilar manzer o No. 2, :
*
} ' Estimate of Scherae No, 3. o
b rTo cub new Channel from present head Sluiee to Ccntrc of Lake... 15,600
s b Totally re-building pres <ent Head Sluice .- 3009
L Cuttmg Chanrel 3 owmms six fect deeper than ot p'cscnh 197120 ’
7 E cubic yards &t tbree Anvas... ° - e fns
: % : Pullizg down vive Acquedaets end replecing by syphons... ... 5,050
¢ Under -pianing four Over Inilzes e - . . 600D
: Culverts No. ... . vee er - S.100
N P
* . Removing and Replacing three W ood en DBridges... ... 300 .
(‘onstructlun of [litors, tanks, eotnpensating P~-'-~:v01rs, &e e 5,50,000 ' )
H Engines inelading Parins and nndum s do raise water 23 foeh, ... 1,£8,753
§ Staud pipe and favrer .l 4,900~
37" Main from Kaoneor io \I«,oonu <Laft 3 miles 4 furlongs and
L ' relaying present four and balf with same size of rlpmrr 2,193,150
- Land . A 4,000 .
T ! J ) "
. | - Total... 102069
: {Conlingencies 10 per cenb. ... = - e T LER00D
{ ‘ ) - - Rs.. 1122860
{
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. the scheme which I now have the Loaér to detail—

N

L

.

* would be more than Lalf this amo: 1wt as the gren nd ishard and the excavation would

be deep. This T put down at 90,000. The scheme No. 2 with a a paralicl Chaznel

would then be Lis. 10,260,740, and scheme No.3 Rs. 11,59,5¢0.
4

"

36. It is nccessary to point cut that water deliverced by a Channel will be
Water delivered from  coODsiderably more impure when received into the setilinz
Chaunel impure. tanks than if it were taken from a deep part of the lake by
a "pipe which would always draw ofl near the surface, and thus the cost of £ltra-
tion would be considerably increased unless the sotiling tanks were made large in
namber or aren so as to allow of a 1onm>r time to scttle,” which w

ould increase
the original cost of the W orks

.
-

37. l\iotWLthstzmdmfr the objections w nch I have pointed out to these two

¢ful contxdcratmn tacuch

Sehemesshouldbe further  SCLETNeS, I think they demand car
I am not prepared to recommend them vlen compared

eonsidured.

with

PROPOSED SCHETIE FOR FILTERING

1% AWD CulWEYII? G WATZD 70 LIADDAS.
ATTicnrp To TiIis REPORT ALE THE FCLLO“‘ING Praxs—
Small Scale plan sliewing reuntes to Red Iills and route adepted on shect

Larre Scale plan of route adopted, shewing position of Tow €T,
Py mpm«statmn fxltexmrr Beds, &e....

No.

... on sheet No.

} 3.” Bection of Route ~..on do.” No-
4. Section from ofl-tgke to Filters ... ...on do. No. -
2. _ Plaus Section and Llevations of Tower and Gangway ... ...on do.

No.
Proposed Plan and Elevation of Pumping Well, Engine and A

‘ Boiler Houses ... . ... .o see aee . -..on do. No
7. Plans and Seclions of Scutlmrr Tanks, Filfer Beds, Sa nd Wash- -
ing Machines, &e .. on do. N
, : 10. 0.
8. Map of Madias ‘stewing lines of Px[\eq at present laid and
heights above mean sea level ... .on d N
. e O o. No.

3
-~
£

." The first point which required to be
_— take, and this T have placed shout 900 feet South W est
Bund from the Polal Sluice.

&].mce, the bed of the tank on a contour parallel to the bund is Fractically level, 2

think warrant the extra cxpenditure which would be incurred were the

“slighily shallower, so-that we cannot move further in tLis dj
selceted is I think dccidedl y the hest place for the off take.

-39, TLe next point whick demanded attention *.ms the site for the tu..ks a
+ Position of :Fi'.tem.

filters  These T have placed cn .hnvn oround as
o ' not quite the hizhest ground.

JL\, V

very little, and indced the very Lighestlandis ned of suﬁicxcnt area to accommedat

.
L

' «

determined was the position of the off-

u.lO'i" tke
Between this point wd the

and
the slightly inereased depth which might bb had to the North Last docs not 1

‘ off-take
placed North East of the Tolal Sluice. Again to the Sputh East the tank gets

rectien; the point

nd

. though
‘The loss of Lead lo ‘ever 13
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5 i 46, An’am nowhere doe¢s the ground rise suddenly so as to cause dee
yy 1l § | :
‘i,\x..y ) T , 5
T . . ne \ o nno t
all the works. There is anotksr reason hon'evcr =] that the princips al or Wy th N excavation in order to ?woxd raising the piping above the line !
have placed tho o 1 [or the Lltors a g ~round of sliz sl of wirtual declivity. The prmmpal reason hm’n_ver for the
Halod W12 Wors 1ere, on I . On) .-x s tho Litols 6o ] ' 1l . 5 ) v T s
Joss €] this was to yor in them roush ' selection of the route is as stated before its proximity to roads. :
es3 elevalion than fir the sctllin 7 tonk, as the > Lovel of e WERES 1o the :‘ : . : | {
1?&'1\'3 st - to ensvs k f : y
~ aund about . . . le setzhnTta LIS . . i
waler in the lattor tE 1 fuos alove the Lettom of the s Lid a3 thaeb ‘the | 1 47. It would be expe%ne on aceount of the small «‘ulverts under them to lay 3
-LH, 1t dt r ] . RS N i IC 3‘: - . 3 .
construet erto by drawn off to this depth The th o 1o CS:\‘,TQ\»‘IH X ! 4 the piping along the rozds and all severe bends have been i
struction Y : . ac tliove WIL Y 1055 Why pizing should nod . 1]
e tion of the works will Le dics ayper, as there will Lave o - o Thy picing * o cided. , 4
d¢ reasen chove stateld, E ) , g _
L , . 1 + S St ” y & ~
4D Pt ] [\ o3 pecsssaLy to fix 1 48. T-propose tolay the top of the piping on an average 3 feet below the . §
1, .LJC‘ -yt " . ~ T } 3. T - . l il R .~ R . L
ore the rouis to Madras conld Lo decidad €2, 1 [ pave & ged bhid | Deoth b which piping  ground which is far below the depth of any ploughing §
f ~ 34 - " I ald, . . k
_XE:::; o Tractina wish the point of Junciicn with the enisting pip3s. A eylum and ; L wHihe operations. 1.
P : I)J”\ at the Id'\.’.“tnl ()L 1)..&.:\ I..u'} O 1 l w)n et y k,L v . ' . 1
by 1y - Ty & & it o i . T hy » . &
arsewalhum ITigh Lloads.  Tle reecons wiich fed me to RORLRS Can l‘ 49. Before procecding to deseribe each detail of the scheme, 1 think it proper b
: Jiding obss N ' Fritration shewid et bg 10 Poinfous why in this scheme filtration should not be done :
— -~ b T g." i o J 4 . 3 o ! T e . ‘!‘ N
1. PLL‘UI“" the 7! "‘"" C:).n Le laid LJ' o mora Cireet tronta {rom here, . . done af Madras, at Maurus." ’ N =
o ' e 1 . . I.': .
cies such as viilages, tanks, &c, than from any 0 Ler Pk . 1 ’ E ’ o , i
H syiund an : . 5 Y N ~erle M 1 o & . ~ 4
S—Itisnear the Lirge sjace of pround lat ly cecupied by tho Lunatic Asylu™ , : 50. In the first place we should require engines to raise the water from the -
- 2 ud date *as will by hvrcaﬁ‘—’ ) Givieg rasmons for 1 | Jake; i raised high cnough we might reduce the size and there. ¢
en which 1 pr iding a resaryel > Lo bove. ' fa . . . i
" propose. eveatuaily ba.din : g voove fore the cust of the hain to Madras below what it is in the by
(.u. Cribe ! B 3 '
seribe ] . : scheme I propose.t DButthis advantage i3 more th'm counterbalanced by thig, that L
a - .o T
9.—This poirt i3 cn the 427 Main, . ' gl unless at ‘x.‘[adms we have a compensat ting re servoir at a high elevation, we must ;
-~—The reule to the end of the 457 2fain ab (ke Masenry Chefi, would be Jonger : . have ennms of douhh, the power we w ould otherwise need, and still 3 compensating
2 se 427 Main 2t asC l i
g rescrvoir at a low level {from which they would pump, so as to allow of filiration "
N are. 3
1 i tes wor : { o have enﬂ‘nes at the —_ n
41, Having tLus fixed the cnds of the routes, the zlternative TOU+ ’ X pr qu;;dnlw xerfulaﬂv, and we maust als t;l N th I;.C\l Hills—and that of !
Alternat . . . . ‘ . very little loss power than the onl en(‘meb in the scheme I am ¥
Thative routes, next corsidered as shown in sheet No. . P J 38 p ly an troposing, Ian-
o ' go follo wing D deed there is no advantaze to be had, even the cost of construction will be more, if
301, T, M o Lesou 2 - i ' . - . ) Ty . . 3
43. I decided on the route marked No. 1 through Peramber2 it . 5. lateritebe the materinlselected at Red Hilis, in havingthe water filtered near Madras
- B ' ey s B . - =3 b
Douts dec’ded oq, 1easons. : . and as I have befure stated,it is on many arounds objectionable. There i3 no éroand 7 '
‘ 43. T ! . glinhily ' . bigher than about 10,00 and this is below many parts of the town. i
. o a7 . . - b
v+ theroute by the rmd is too lonz, anl that marked No. £ t20338 5% . ’ , ;
Tho OJXQI' rOuﬁu S t 1-1 q ' N ' ‘ g .
sorter than No. 1 passes away from 110aes. . ‘ | WATER TOWER _
. ¢1.g nearest : { . 20 ' iously deseril .
44. The route marked No. 1,13 altogether the most favorable. Itis toe ne= % : | - - 5L This I have placed at the point previously described ard at a distance of v
Reasons ¢ ‘ xt% and ItmmE o L ' 74 feet from the top of the ianer slope of the bund.  Ttj oY
route, or acleeing TOad als ng whi.ch the pmm » can be 033‘1.7' c2 Yorap1DOre- 3 ; Position aad levcls. is not T
this is t dosid It passes peal o Ler I ‘ ) ' quite at the lowest level of the b°‘-1 of the tank, but a small ‘
Work . 5 a great desideratun Paes ] o Wil Lo
3 e wh . , wn, 30 tha
el Sof the Madras Railw ‘ay, where there are a large number of P“OP Jvantage . : ~ Channel wi ll be constructed as shewn, 50 that water can be cbtained down to the C s
a s « va % . R 3 . R . )‘
8f “J use ta2 wator, and the Clompany itself T tnk v 1l be glad to tx.;ela‘ iy tze : P full depth mqmre& The lowest level from which I propose to draw off is 22,00, . i
cf it. ‘ s y Jand it o i
The route aveids ans anks tarough which Tiping coulJ not be e might 4 The tower T propose to found st a Jevel of 14.00 on concrete made of Morgan’s e
Wwet 83530 anas (e whic ; 1 - d b ~h wat f S
g a. ert P owered throug \‘.a,er 1 neces~ar :
“be in d i 1 avelds Passing ncar | houses or tirough a1y pf”P z pes through i cement which could be ¥, should a ”dl"""‘ﬂty be §£ .
¢ Julc I 1 Ny It 3 ¢ o “ 'f
IIV* Inlisie “r‘ 04 4 1 ' - R
¥kich it is oosg]. 23 the piping, and it as fur as posl Lla, the pipes in futare ! ‘ ‘ ) 'y
oL or : J to h b'm 1Y, an d which mwt t proLam_) ln,h'.rc Ig wa3 im - 3 * See noto by Secretary to Gosernment Department Public Works Irrizalion, ig
; bu\.g,‘ 1» ¢ y’df.‘lls d to 03 32 M b
possible with . 1o el at them in case 1b were r(,qull‘» Uy £ a‘VOId Lncsd } . +16 would not v:-q%matﬂbu rataed gv ‘&4- +s the level of the pmpose&ﬁlfet beds, to do thia an the izs of the E;
topcs | wout lnCI‘c.lsmfr th lcn o of the i P‘q'r c{)“':!ut rauly -y 3y also0 b £ ¥ain in the achems prop- -g2d iz incrsasad nn secont of she water dob Lemg dra®3 vegularly &1“ and in this dterie. i
bogelher,  The route also passes ncar the Lunatic A sylum Wi 1 iva progosal, the comp “‘""""” reservoir worid be i Madms, 4
3 ' 3 H - B a\
€ provided with o branch, £ _ 2
P . §
> y - . - R {
1[ , . »
X M“ : A C < j
R JOCC R - |l M O AN T

e 7N LU R 'Tr' r‘&f’dwffﬂa..wl “‘ LUYr?IScm?“
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top of the girders will be cased in wood to form a hand-railing.

shewn,
roasonry will support it.
sheet No.

11

The gangway
is divided into two spans each of 83 feet by a pier, and orne
end of one span rests on the tower built to receive it as
and the opposite end of the other on the bund where a block of
5 feet In width—detall drawings
are given which fully explain the design.

Two spans.

The gangway will be

57. 1t is somewhat difficalt to estimate the cost of the tower and culvert as
parimating cost of Tower it will grefa.t]y depend on the :ﬁ.tate of the tank at the {ime of
culvet. : construction, I have thought it therelore preper to allot a con-
siderable sum for dams, pumping water, &e., &c,, and think that Rs. 3,000 will
probably cover all expenses of this kind. ’ '

§

POSITION OF ENGINES AND PUMNPS.

53. TItishardly necessary to point out that the pumps 1ust be so placed and so
: consiructed that they can be able to draw from the bottom of

the lake ; but by making the pumps atmospheric ard forcing,

2.00 and 42.00 above mean sea level.

Positions proposed.

we can place them say at L.ny level between 2
Ihave made this remark as I do not conzider that the pumps should be placed
immediately bohmd the bund. The foundations would in all
probability be very solt and sfter examination of this site,
I am led to believe that there is o leakage through from the tank wrderneath the
bund. The foundations for the I ioines and ‘pumps at this sile would be most
expensive, and as the oround is also liable to flooding, they would require to be
raised considerably above its level. There is agai tele
that the opcrations in excavation might tend togcq:;ttah: :L:l‘;

Toundations unsafe ay
back of bund.

Trobable injury to Dund.

of water throuzh the bund and the continual vibration of large pumpiny Fngines

fd o e
would not T think be favorable to its safety. On tke plan I Lave marked two
sites, 1\'05. 1 and 2 where I think they would be favorably placed.

59. I am nob suﬁlubnﬂv acqu ainted with the construction of the force puraps
used in water works to state the followi ing positively butp]
Lelieve that at whateverlevel they are pl:xc‘;d they will ;eq{-ire
to pump from that level whether the tank be at; hicher Ic‘vd
or not; with however an atmo-pleric puinp, we can always draw v
and on this account I prefer site No. 2
be able with an aunospheric and forze pump to take the full advanta~e of the level
of water in ihe Lake and only have to draw from that level, .:rhu_g suppose
the inlet valva of the pump were at a level of 42.00, if the tank were at

2,00 we should only have to force from 42.00 wp to the level of the filters
and at most only have to draw between 42.00 and at whatever level the tank
stood, If this samae advantage is to be gained by a force pump, then there

<

Force pumps

Atmospheric Pumys.

safely 20 feet,
which is ab a Lizher level, because we would

e—;
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N9 advantames in site No. grom’»‘f'

o . . -
ard not Lol = e3C2pt perlaps that is on mere accessitle
(Y'Y 80 {0, 2 to i]')()x? . . .
) 0% as site No, g Thicre 3z Fervery sp ¢!
10 site N o - There iz, hewever, J

< anl it ¢ :
SRR I AR T We murb draw almoenbherically

-

[
-
-

LR ~ . - .

U".Uq‘z't) t,wt.o.‘ TON Diping Tlheye 15 o Joylt that the Iipes could orizinal]
Hace arti b, bug iy i difeult to say Low lonz they raig )A i k
would cost o kewp tham 3. ‘ NI ey L : It weuld
be CXpensive to It a foree ‘

tion a3 to atLioy

This i3 o Point I leave Lor eometloration.
. ] ) e ioe
1 or Lft I'vmap at site No. 2, und horefore if the Cl.’CJ
herle pumnine i o owe adoptel
V-hcn . } e pL...}p.ng' 13 UiOU:Iit ton oreat, size No. 1 sheuld Le g\,J.); |28
—W Ve W ol - U :
should h wf-ll fob nced -UZLE pipes. Tha pipe from ths eolicotng to‘“;
b 4 ave i 1 . . ‘ ) N .. ATE
of the @ stght )] towards the Punping wl ac site No. 1, so that the Ieve
‘ : o y af p) ‘ : '
e. .;Lt.OIL ot the ""'CH at thut Sl.ti‘» \Vollld roba N Le shous 20.00 tLe gl‘OLlBJ
level i3 ooyt 22,00 frovaliy ¢ abeul LL.uy,

60. I haveo not e : ' e
N > 0ot given detyl] drewings of the well and pamps, but only 8 Pk;ln '
awines of pun h ingg ! th )
v el Py, o of tha Lngme IIOH.\O, Boiler Ifouse, &c. with the pump Ve
. g
which are suflicient to skew tle arrangeraents I propose™

(sheet No, )

ENCQINES.

61, Ths amoy '
el Ths a:ouat of water required to be raisod from a level of 20 feck 0 2.
FVEL o170 above maan e level is 6,000,000 gallons per day. |
62, The I i is i .
The Power required for this is foun.d by the followirg calzulation.

gallona,  Jbs,
G.L00,000,% 10 x 50 fret, . .
his. win. = sy GLIL P,

53,000 5 2% x c0 -
¥ the neminal I P, roquired. Tt is nocessary to bave reserve
2ecident, arg I therefore memse three Enzincs, any two of which

50 that we Tequire three Engines each 52 1. I. nominal

Caleulations for Ianh‘:eg

this, bowever, is on!
POWCr in casy of
can do the werk,
63. For Engines ?f tLis 11, p. (nominzl) about 7 of area for each I
" Actial B P requireg, s elloweq by the makers, anl taking the steam at 30 Ibs.
a ﬁainute, we haye thgr;csfjilp;; ’QII;SE:'Z im:h.cs, and the speed of th?. piston 200 et
S AL L, for which amount we must estinate, via i—
LY. jper, Ibs. feet '
S22 % 7 x s0x 200
T-_SE;’-})O:;}--——-—-- = {I* IL P. actual.
b I bave allowed in the estimate (3 Engines of 41
al cady seen that the area of the eylinders is 2247 there- .

fore the diametey Jen
Trgey= 17 inches,

This is the amount for whic
H. P, each.)  We have alr

Sirnke of P 3 “ N . ) . LS
o1 of Engias, a4 €4 The etrokeis usually twice the dizmeter this gives
’ This brine~ t V=24 feet,

3 us 2 t 21a RO I -

s be caleulytions for the size of the pumps.

* It aupposed g gy 0
hF1 P . .
His azount wig B30 cover te extra head due to friction ia the Fumpiog waia,

S Tt

e SR S,
-

LT A

T e e Y e e e

-

232 . Y

S

13 , .

PUMFS.

€5. Letthere be 3 pumps, any two of which can do half the work, therefore
each pump must rise %2 per day or % cubic fect per minute
=334 cubic'feet. The length of stroke I propose to be the
" same as the piston of the cylinde; viz. 2.83 feet so that 3% =70 = strokes per
X "minute. The capacity of the pump must therefore be ¥ = 4.8 cubic feet and as the

length of stroke is 283 the area of the pump will be v = 2 feet area or say 1-8,

No. of pumps.

diameter for each pump.

I propose to make the Engines direct actiﬁg and place them over the

66.
pumps—which are in a well 20 feet diameter. .

Engines proposed.
The Engine framing will be supported on girders laid across the well, and

. ' disposed above the pumps as shewn in drawings of Engine
Engiues how supported. . . . - . : P
House. The pumping main will divide into three and join

"each pump, Each pump will have its own air vesscl into which the pipes from the
pumps will be led, and after leaving the air vessel they will join again into one

main. This plan of placing the Engines over the pump well and using it for their
‘ foundations leads to economy mnot only in them, but also i
allowing of the reduction of the size of the Engine House,

A similar plan has been adopted at the Eastbourne Water vW'orks with success,

The air vessels should be of about 38 cubic fect in capacity.

" Economy in foundations,

. .67. The cost of pumping Engines varics very considerably. The cost of the
Cost of Fnginos—Cost ot Lungines at Cork Water Works (Sir J. Bensox) was £55 per
other places. H. P. and at the London Sewage Works the Ergines wo
estimated at £70 per H. P. Both the above included, Engine and Boiler houses,
Chimneys, &c. The Board of Health have adopted a standard of £50 per H, P. and
Mz. Nevinee in his work on Hydraulics says that the cost per H. P. will vary from
£50 to £100. I have taken the extreme limit and put t_he cost per H. P. nominal
at Rupees 1,200 allowing for contingencics and carriage, exchange, &c. this amount

will I think cover all probable expenses, and I include the Engine House and Build-
" ings in this sum. : . ‘
PUMPING DIATN.
63. Ipropose that the pumping Main be 18" indiameter. The amount of
| water raised per minute by the Engines is 666 cubic feet and
this'would equal a velocity through one pipe of 6.0 feet per
second which is not excessive. : This main should be furnished with two or three in.
termediate slop valves to prevent the water returning in case of accident and &

loaded blow off valve will also be- necessary for cach pump,

Sizs of Pumping Main.

' !

ML TN
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‘ 14 ¥ " the quantity required. Tris would be about 5.5 inches per hour. The rate of i
- ez 1 4 ~
. . ! . . com. fliration Lo be cficient shonld never exceed 6 inches prr hour, 4
FILTER BECS AKD SETTLING TANES. o Jate of Thome TWE : F :
€3 Tt o pancrt ¥ H Fany. Tihis rale has howesver sometimes hum exceeded, and the .
. hesa are [yt ghis T it . s ) . ae o . i
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ake - .over 3 . ; Y ree size¥
also tske o 1 45 hLours to empty the five tanks as hLow ever v : 1 fuot gravel large size .
10UTS . '
thus the ours to fiil each of thewn, we must dﬁﬁucf' this amounb aks ( . " v s . )
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0.000 zallons and the height of the water
10 feet, there will therefore never be less

hich the tank standsis 5

allz 2,000,000 gallous Is
than 24 feetn t‘m tank, or perhaps rather m?"e {say 3 feet), as the tank has
sloping sides. A3 desiened, the level of the water is fo stand at €9.00 in the
seitling tanks above wiean sex lovel, and in filters & feet lower or 61.00, and
‘ SNETVOLT 13 ml‘ with 2,000,000 sallons

abion rése

The lowest at %

i

when the tank be

will stand at
COmMDEBS: it will stand

whon the
same level of 61 O
1] .y
0. 'The general ;mm of tanks (HU. Fiter Leds alse shews the followinm—
N . Tu I'!}UOL';S qumtus

Valve Houses,

:

Sand washing Doy

With the exeention of {he latter, these do not need to be deseribed in detail ;

{: )ey are inclnded in the estimate.

may however ba Lriefly deseribed,
0 ﬁoors with 9 inches space between.
and ou this the sand to

‘] The sand washing box 5! heet Nu.

Tt is a large box formed of brick work hav ing tw

e o e labng
'Jln, upper Noor is formed of perforated cast iron plates,
aned is laid ; botween the fioors the

It eunters between
ved by mien with peculiar apadles, carries off

le water is admitted ab some pressure from
a ole
{ sinee un throuc
the pumping Main. the floors and passing up through the
\'1"'0101 zly stir
The box is divided into three tnbs, so that a large
fwo of these hoxes are shewn on the general |

attacked sheds for stormy saud cleaned and that

sand which is being
auy eart 1y sm)tt'mcﬂ with 1t
or cwall quantity can be washed.
plan of the filter beds, &r. and have

4

not So.

PIFES, VALVES, &

82, On the pumpiag maln reacxing the main valve heuse, 1% 1s divided into

=2
three Lranches to the three pairs of tanks, ‘!*ul in this house are the valves for cutting
supply of water [rom any pair of ta anks. Cn app ronching the seliling tanks,

oif the
oain divided into twe, with valvesto each tank,  From theva ve

earh branch is-age
B "y O A ¢ .wv-~ h i 1_ e

bonse just referred to, thers will ha'an elertria communiontion with the Trzine
3 -ehfactmg

l T T i (53 n ant
Jiouse. repulating the supp ly from the prumps to the settiis

tion could be mads by allowing
a small pipe to the Inginc House and blow a

pe tanks, or
e RUTINAICE the water when it zews high enough
in the tanks to run back through

vhistle. This valve house should be erveted with ‘an unper story so as to allow
of tho lovels of the water in ihe filter bods and tanks being carelully watched.
ke pexd ngU fiaportant v valves are thuse ab the 1nain wuectmw weil, (zee draw-

ng I\o shoet ), there

Roserveir to tle Town and valves will also be placed on the other p’pes where

B

will also be a valve on the Main £ from the
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Quatucter 1o fect. {and & the length of pips *

19 .

less in diameter than it woul

similar distance away.

d be were this head ohtained at Red Hills or a

——

g7 T think it will be cxpe:-c’dent‘to replace the pard o of this mnin between ’: -
the point of j“mutwn sud  the 1nasonry shaft by s-n;;mier Ir'ipC‘S suited m i
_the ‘consumption of the  few houned it su‘])bhvss. nge 'part m‘.“:{\’«’f:e‘n the %
Ju,gb{,mn of the now man and town end oi‘ the Cu'd. pigin sahl:ga.;‘c% ifo }:e :
removed and replaced by 36 inch pipes. The question raowed in G O

T

of 5th April 1877 as to the advizalility of moving (bese 22 1 pipes to
b - ~
route between the Ted Hills and Bilpauk

Nao, Liid o

Jpart of thz . ‘ o
wonld evidently not be preper or eXped lient to place the pipes directiy next
L

dewmands a refercarve,

as on this pﬂrt of the route we have a greater mdl’mhon than on
£

the reservoir
cize of pipe than 36 inch in Lhmxct»*r should pr sbah Iy Be used

any other and & less
beve, 50 as o keep up a proper train and w pipe of greater dineter than 56°
iere, S0 1

e e e oy b 4

There canbe no donbt that thwv"u.j inch pipes

belween this part and Madras.
ot be laid on this latter portion of the route wilhoul continuiry them all the
CANTY

! h a procecding debars us from it. T do
way to Madras, aud the cxpense of such a T pecdin ’ 3
not at proseut sec where these pipes can be used at a ' -
*The main ﬁhou]d be furnizhel with scour cocks and scif- closing valves I

‘. which would close on any burst mkmqr place and causing a b

D . for Main. . Adr valves will also C
Veien e for e me'ﬁ; increase in the \ebuh of flow.  An lves will s P

r led, and » ﬁ,w stop valves s hould be provided to dnme the main info shord
3O Icene d D - o

.

. S—

- districts to enable it f() be ro ﬂdﬂ) Tepe U]gd if nes d Te. l : ‘

§9. I have now Jescribed the works which T propose, 1 think fully encugh :

' ,.l; . AVE L L 4

o shew their wain points, zud to enable it to be said whether they can Dbe
o sul « 3 - . ,

‘ o4 down in the estimade,
exceuted for the amount set down 11 the estin
The"e is however another point to be referre lt\., aml that i1s tlie con-
&l .\ :
in the old Luzatic Asylun !

netinelnded 1

90,
struction of a storage reser voir
cowpuand, the cost o[ whirh T have

The level of the n’luund s aboub 1200 and it3 avea

Slorage Reservoirn Yi t‘,h() St;l»é{h(‘.

The N

v

i, about 111 aceres.

Lizhest pumn: which we need to supply are ab a Jev ol of 20:00. Tt is Therefore -
ev;dent that any reserveir mush ‘he above Lhe lovel of the ground. I propose that
if 1t is thoaght a absolutely necessary to bave wstorage reservoir; to construct v s ‘ §
that its highest waterlev ¢l may be 10 fect above groand level, or a level of 22.0¢ ; Nt
if thv reservoir were made of an area equal to about 381,000 square {cet for wl w‘; ©T ‘
thefe is an ample space, tho resurvoir would hold four days supply, and tms i3 a 3 ?
much greater time than the rasin if properly laid woull cver take to repair. ‘Two .
da)a mizht be taken as {he extent 1 think, and if o, the reservoir would only fﬂ}

5 foot and e at alevel & 17.00 3 which would still supply Black Tm\n ami otlier low 2
qués of the tewn® in whicl are the greater parts of the population. "The cost of Y

be al'aprox;ima’fdy stated at T

2,00,000, and if f
such a reservoir of wasoury My 2,00,000, and j S

o ably more. It would be unsafe
covered as it should be, it would cost o nsidurably more : safe [ PN

ar th 11 oy
think to pul a earthen revetted emlmnkmcn so near the tov - - Bk

* It this phu is n]onm} tho pipes vvar the Llephant Gate and Uospilal Biidyges rust be reiaid usder the Canai iz
suud of over the Bridge us t‘ze', will bs oo Ligh when this ressrvelr falls,

.
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thoss at Calcutra anlitisas Slws s =
Sehiume fir Malias Culentia
x Q S-l’_l:!‘p fict < jreTe oot
P
PL..... »'lwrms DTN i
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T fis 165,12) 16050 pat
1
92 Tl i3 N in U (q t
- US needs soap . : . .. . found 1
eas same explanation, and I think it is to be f28 from the!
- - - v -1
e AT O tinka and the water is so foul above Caleutta wlers drav nd b
' Con o . . . a
cutta, tran ay g, ! I{[;qn(*] ]\ l t . na t: I};\

» that it takes ene month tocls or 1 8

Wl
the deposit of mmud is ene enbie inch to the cubic t
78 in "UU\ when dried. em Lhe S

RIAL.: mn the ”U:u] state > abuve lr

. il
tion of Lujk aluounis e '
¢leatifis

crthng
As this hewever Las to be removed o
of soft wud three or Jour times duily the
to 4,000 to 5,000 ecchic fuet of mud ¢ u}\' fro
t Cal Aguin i the il beds two are always available
a cutta, this however I thigk y di ferent
Gr\\atcr which will he ndv sit
rv.l,l}ﬁ‘ B

(-T'Or‘

‘oﬂ
g.".l]ons of wator+ for o
quzm‘)
» Brecssary, loehirs to the ver ¥ eWR

] Lave aire

fanp La no

of re f‘uwd upon “,, rmoin this scheme
at the arcg T liave all

u iowed i3 perivedy suflivient, and (.L.h,a*t ad
Lia res spect.
23, va b
vie. L \f;o SVCnowever othicr evidenee, Tahe the fve
e West )
ahl Cheleca, TL Liddlesex ; Grand Junction ; Southwark and Vanshail;
ielzeq, .

Caverase arca allowed bv tLese Comparios fur sul~iding

I3 1.2
S 422 square yards and for filtcrs
thiz for the scherye

o Tese rvv”“

o4 Lol
254 srpuare yargs per 1002 ) aailons in 241

under consideration would Le

> yoyde ag oot

. nur) 06yl x 422 a0 $50

]Hv_u_i - o

f‘.ﬁ(u)mﬂ x 2 )L . o
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0= ooy

SO Pt =

Setting Tanks

Filter Bods
1LE T 1 \si'il be scop

L both cnscs
! t“"d the Culentla arca is greatly in cxeessn powld

. 0T
The settling tanhy ] propess are of *'t"‘ lareer 1nt TICF

Cronte 1in Do,

T.
think i 1 tion while Lhe {ilter bLads are slihitly Joos —it will, Loweve
0 e Q unhc.l *L’)t f“ 0 7,y A . e i t*.e “tj
Iills Lakes taken 1 Bus Water is never so clour 33 water frow U
- Q rom '
near thc qurtJ.Cg, .
ESTILIATE.

» -

gJ' In I‘la.l(mnr th(‘.

csty fi1-
ntly so to geb av a cloge pate I have not gone fuily into detail, enly &9

aprroxi . tes,
and h?«vmg been guided 1 ff nation to the cost. I have allowed ample Ia
b ¥ Prices Iﬁfﬁ}y'raid in the district.

cie

* The dertha i 41.-
R ‘ - the iv this scleme and st Caleatis are tae same

T Se Jackaoa on Caleutia Water Works.

a1 o
96. The following is my Estimate for the works, such as I have detailud
in the foregoiﬁg reports and on the drawings attached :—

e | -

|
If of Drickwork

s, ‘A %I’

i
AU,
i

N
-1

|

i

! PARTICULARS. If of Laterize.

Rs. l\ P

e e e e v A mm et 4 ¢ e s ety e S mm cmmbes 4 e

Conssruction of Tower, inciuding forming dam for it and '
for culvert . 8,000

y -~

' o, )0(.

Machinery in Tm.'cl oo e e
143‘2‘

$.0004 o‘

C 9, 500" 0 0
0 1422/ ¢ 0
i - 1200 60

g

o)

}
()
)

Py\‘ﬁ

Piar to support Gangway . o
Culvert through Tund . . 120 '
Three Engines of 32111, nomizal ive udm'rPun ps \ ell ‘
Bm.um'n &e, &e,at 1,260 per H. P 113, ‘70“ 0
Pumping bain beh\ ern 'iuwel and Fillers, mcludm" Ia\ xrw !
and carting .. . .,0 Sl 0 ¢
LExeavation, hlason T, Dxa.x P nJ In &c &e, in quel‘ﬂ, ‘ ‘
Settling Tanks, Service Lescr\ uir, &e, & 5,40,12C O ¢
. Tumcuchs Qualtns v .. 3,060 0, ()E
Valve Houses at Filters, (7\ T . ,_,ﬂ()’)I 0 0
Omces, Slores, &€ woo  vv eee e e e 3,600 0 0 20(0' 0 0
Gateway <600 (», 0 ,0{)‘ oG
Sand washing })qu ’°‘ &c muu]mw I’pmf’ to do ... 1LG6GO: Oy ¢ 1 g5 u', )
Diaing, Pipe and 'lec l&c 2,000 (] € o0
6 28 miles of 33" Main to ‘\h(lx'u, mduu.n" la} ing a-ﬂd l
carling an 'wmmp ef Gm.les L. . cer 497035 ¢ 497 .6a:
Stop, Self- ~acting, and Air Valves, on. o, .o 15,025 (| o . 13,020
Valves, I'iping, Dranches, Junctions. &, add‘ﬁxadune'y at

Filtera ... vea I T

) Total... 12,423 2';" 6
Add for contingencies, &e, 10 pereent...t © 3.2 .,-‘1‘ (URE

(115200 0. 0
30,815 0, 0
265578 ¢ 0.

m'mr,t 00
5000 O 0

16,645; g e 18, "“i o 0

e
9 G4 (172) ()
06 40&‘ o 0

Grand Tolal... | 1366354 0. of 10604800 of o

The above estimate shews the cost of the several works in Drickwork and in
Laterite. The tower which T Lave shewn to be of Brickwork in each estimats mizht
" perhaps be also of latevite, but T fear that the latter material is too porus to make -
satisfactory work in the tower. The difference of the cost of Laterite and Brick-
work is very great. 1 have estimated that good Brickwork canbe done st Lis. 19

per cubic yard, which is a moderate allowance.  Laterits Pitching which I propose
should be used in settling tanks and flter is said to have cost st fled Hills Tank
Annas 8 per cubic yard. I awn unable to see how it can have been done for this
amount. The price I have cstimated these works at is Tis. 4 per cubic yard, and this
includes plastering with MorcAx’s cement :—and 1 think there is little doubt that the
work can be executed fq,:thls amount. It may then be safely considered that the
cost of these works mll not excced 10} Liacs—were they to be carried out in full.

head instead of 15 gallons for which these works are designed.

TTherefore the full Engine power would not be at first required.
Asthe three Engines estimated for can do one and a half times the work, one Engine
will do half the work, and if two Engines are ordered at present we have one for

" the contingency of the other Yreaking down. We may then deduct the cost of one

Present coasumption in
Ha.dra.s.

97. The consumptlon in Madras at present however i 1s only 72- gallons per
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The following Statement shews the cost of © Gravitation and Pumping” works construet-
- .

ed in England for a sapply of 20 gallons per head per day.—

-

: . " Cost for a sap-
Town. Population. Max;{f&?fy(}any Total Cost, - };113178 o;e?roh%f&
per diem.
i Gallons,” £ £

[ _ Cosport 22,000 222,000 21,000 175

| ‘ Hartlepool e | 80,000 20,00,’000 7 75,000 3 73

‘ Eendal L 13000 500,000 15,500 103

Liveri)ool 6,20,000 16,500,000 2,000,00Q 049

Tho Pottcries 1,50,000 5,000,000 915,157 143

Merthyr 55,000 1,500,000 84,000 112

" Newport 30,000 15,000,000 52,000 0-07

~
~

The cost of the scheme now proposed for Madras is,say Tis, 10,50,000 say e £1,05000

Ith t alrea ]y s e s, 12,50,000 £1,28,0{)0
' t has cost alreat i
‘ | | o Tetal, £233000
{ This amount for & population of 400,000 = 058 -for 15 gallons. per head or say
for 20 gallons e 077
k A}

“The average of the above towns is 187 for 20 gallons per head,

‘he cost of Caleutta Works was - y ‘

’1h§570 205 for 429,335 pevple == per Lead... £ 1.33 for 15 gallons ncarly
» = R ‘

(say) 1.77 for 20 gallons per bead.

e S -

, ‘ -1 It will be noted therefofe that Madras even after this scheme has been narr_ied
[ . out will be supplicd with water at almost half the rate of the English towns noted

‘ . "L ‘and at considerably less than half what the Calcutta works cost. '
| ‘ . LA
. ! .
| ]
f gg
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"
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excavated and ﬁlled with concrete.

APPENDIX III.

Mryonanpry on a method of supplying Madras “direct through ‘a pipe without
pumping, and by which the water may ke able to be drawn when the
Lake stands at any level— i

1.—The bottora of Red Hills Lake at Ioweet pc»mt is O'C-O

11.—The fall between thla level and the peint at ‘th} the main is joined in the
scheme to which thi s memorandum it attached is 20 feet.

111.—If a contin aous pipe bLe laid to delver water while the Lake is at any
_level not lower than 22:00, no part of the pipe can be above this leve,
and none of it should be higher than the hne of vertical declevity.

IV ....Tho distance {rom the centre of the Red Hills Lake to the point previous-
1\,' described is about 40, 820 fect—on a line of ccuntry near the 1‘revr_t
_ charinel, but slightly lower than the level of its bed.

£

" V.—The average dcpth of cutting required to lay this piping as above described
‘would be 12 feet. : '

4
0}
e

¢ At —The means I would provide fur drawing off the water Wuuld be as

follows—

1. An Iron Cylinder 8 or 10 fect in dismeter, which would be sunk, say 10
feet Lelow the bottom of the Lake, and extend to about 6 feet above Full Tank
level. The total length of this Cylinder Woul Le 42 feet.

- 2. The Cylinder wx \uld be I»TOVldt,d ‘mth valves at various depths below the
Fuﬂ Tank level

<

3. The part of the Cymmer below the bottom of the Tank would be

4. The main to Madras would enter tLrovah the side cf the C)Lﬂder and
b turned up through the concrete to the L evel of the bettom of the tapk.
. 5 There would alts be a vahc ﬂn the main inside the Cylinder.

6. The Cylihdel‘ wculd be approacncd by & boat from the banks ¢f the tank.

(%3

7. The m4in musé be able to. supply at least 6,000,000 gallons per dqy., but
as half of this is drawn off in 6 hours, the main should be large encugh to supply
1"

" 12,660,000 gmluns per da,, ¢-..|J.d should be 2ble to do this whea the tank is as low

as (say) 22°00.
8. The diameter of such a main would be 44 inches.

" 9. At tirces when tho tank is ab a higher level than (22 f‘O) tie quantity

able to be delivered through S\l\,h a muun would be much m\,rea.s—cd

v

10. Thn cosb of suzh a schema a3 the above is detailed bdow.
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APPENDIX 1V.

RED HILLS TANK.

Table showing Gubicgl Contents at half foot verticai intervals,

1

Height above mean

Con.tents a.-t. level Piferenceof cubicnl], .

T o o o

sea lavel. in column 1. co:‘.t;:lt%sfitc.;auh udg};tc:})r‘.c::;. enn Co&m;?{z:x-llfrel
1 2 - 3 1 9
FEET. CULIC YARDS, | CUPRIC YAI';DS.‘ FEET. CURIC YARDS.
2931 044,514 o 33,646,593
. 541,133 34 SR
2281 1,485,647 . S8l 35,826,419
I ) 614,314 3531 T
9381 2,099,961 637 101 2581 38,050,312
‘ 710 5
9381 9787153 40406 37
’ ’ Foa > o > > 49
2481 ' | . 5,546,648 700436 3651 12,500 534
- ‘ ; " , 4 v
2481 4,379,655 . sl 45,318,050
o esay 955,413 905,787 37-31 e
! P25} 3,500 : ’ rd
R R 47,8895
9581 6,248.150 2T 5781 .
) yhat S AO 4 IRIE R a
2631 7,266,081 1O17.892 8831 s
X' RAVI SRS, . ra o
) o . 53,218 801
2681 s3s000s | 0N vl 56,013 505
2731 | 5467503 1,127,810 8931 - T
27 - 9,467,508 . 58,840,759
v7u1 N 1,183,244 3081
" :. a . o - 6],767,999\
251 11885957 1,233,903 40-31
MO, do T -
2881 1338y | o0 181 ot
9081 14,475,912 1854328 g | RS
29,81 LosTagsy | 81 s
: . 1,464,576 4291 73.861,778
30'31 17,338,013 i -
, 15852 77,000,852
30:81 18,673,401 999,358 28 T
. L ,00 o 1.603.653 ey 80,401,616
O AV TS o °~
3181 | ovigazeg | . EOPAR0 4381 53,800,807
< b:-,:\o:—,sg! ‘
3231 938gecey | VTOAO 4431 87,250,561
Qo <, Run 3 R
R G{1 OO0 rep
1806345 |7 44 V0,838,785
3281 23,671,308 : HeL \ .
3381 o5 559 07 1881,189 4581 AT 127
the. ) -d )a.‘);; N
3381 20510454 | 1OIT987 4381 93,188,189
% fase]
, o ga ' 101,681 81
431 | miseegry | DOSBAS0 | cagy | 101951815

Difference of cubical -
cuntents at each
—

3

—————

CUBIC YARDS.

3,145,221

3229074




) oy L]
W&h&- - ~;:.—»=mq_-“‘""
S - ; ]
SN T e - s =
g AN
- &44- ]
. - l"’
» . .. N . - . @il l it g
| ‘. o N grs Shunicipal o.’mnmxsf.'nucxs Office,
-t G/f"’ff’;’ /!7’ & /(]‘7“°}K/§’/”/
| '.‘:‘ . ‘ PFro /// /‘ / .
. ‘ o rom 9 /;’27/’ /4. Pl st pee E\ .
. \ L Teos
) v ' o o o+ SERT U!:m"b‘, ’ «
, To Acting President My wicipal Commission,
| : . /u, ) P /
. . 3 4/ 4 _, ff,},/’,/ L2 S tt”/rt,c‘(
. . . _[/’/ Clllp l." A /{,(*‘ t,"‘““.,,(’
Sl'l‘, ’ ,{2”&’»{ ‘///“TF;J !
. ‘ P .;"-‘l,‘/l‘b‘.f’,v .‘ / o ,: 4 T A .
| . | ) 4 e /.// / 2 ‘1 itd-&uc-(oud C’"“Vf:wa.c}
] ' : otk (‘f & 5t / g /f‘/ T EL L R /2%
) P . N;
- . . * /gwl z::.—-{'/{c g4 llﬁ,rl-r'l{. p-,qi{}/ ,b,,,“( QA L//).' "‘?)’if,;/%'h(’,}’,;/"
. ' | /
. ' ; - f e : =
. , + ) i N . l/;/ /“ /,57/)// lt;’l "7), :\/"4\1’(1&/‘ [_'/»k/' rff/u\.fu. f‘(;\;)//(Lz, ///1«%.
C . : onf?" /” ?“’””( /%" //[/a»/ ’,(' /L_ a- l/« 4(':
. ) ; ~ (lue 4
. X : b 5
/'.' o /‘ : (1 AP f //
p ¢ .
’ om0t R | . - q erelilion n g
T . | Bytvar iHalo 0o il 1 f
\ - P I g "By aSpnv 2 alor L0 s Ko an . ‘ /. 5' W s
. ‘ S ; . YA ¢ ¢ L7 A LA £ Crent o 7/‘,,,\ .—-:’/(;E‘w"‘
. ) : : ‘ .o K ,14;/[_””““-?_.:[1‘
, ‘ ‘ _ , @ ( . ' /7//
L \ . S ; ) . - . J" "" > "/ - 0= /'/7? /- /t‘l//" '-’//‘({‘ L{V-f oy ,v‘/;cd( l
’ C - . o ‘: :" - E
- _/) ,_ 3
: ‘ - -/ 2 P
: ‘ ) oy .L’7'/t Ccl:’é{"/ /o //p o Je z;ﬂ& T [}/}ld/s T,._/(',‘{f/)‘:g}]” 1,
Y ‘-— - - = P AR 4
. . S _
M . ) ’ . ' b ' /ft(lll* .»(u(‘/ v é{// / / /
| | ; | . 7 z: ’?l'd_(u (Il_‘_ ,{ _’{,7;(_{.,: ":/<7
. . .. /n//(:)« (% //(Vl«/ ok s, Z(Lr.yf/ ,-(( .\
. ' ‘ ; o ' ™ : g
X ‘ . . ) A #
. : . § M B . ; . . .) * :‘:‘
, . » e .- : \ L
¢ T, . : , ! [ . R \)
: , i . ‘ ( :
, ‘ DR . ) . . Lhave the honor to 1.
| Lo o ) - ' . ’ Sir, -
e o . ' . ' Your most obedjont <.
S | . i . t goedient E‘dl‘\’aqf
ST e - , : : : N . Hy
‘W‘M . i \*“‘:M*:-:_~“ T [N & -: See f’ . ) ’ ‘ o} ‘ ' *
i ” O — L . “ “‘" [
- - o > ——y Y Lo R . .
' . Tl LR A e T e . : e . N T Th S - ‘ ~delimy reside .
o e okt 5 e " : Wﬁ : } . CL, s" ) ) 7 ‘_I w.‘l estaent Jlunie, QJ»I), Ck’)uud-isz'm )
1 v ... - ,.‘.- A _»v‘.., i.,““r " : ) N A T et e - " . . .‘," . - LV -~




s/
61,//31
# —~

./7&1 /
.
; Ve o ds
.v }T N 2}“/’,7/' ra
o . ™
: o
. N3 3%
! e ‘\ o\
s Ntk
\ o 7 D
N N * ’ ~ )
i > LN NG
\:;\ :‘»\0: :\ hY > S e ;‘s
I L s° 5 " ‘\\ NN
{ ‘?( .‘:\}:,, * A’\ :\\:‘ N
N ) .
SN N SR
! x‘ : ~ ':Lv‘n 3
s A
LN s D w
Y N ¢ N
4: J': 'n_\( ‘ ;:{\ P
PN SEEE SN
: ot . "
NN
h i
R
\J D ﬂ\
!'
1'
)
L
LIRSy, ko sy gy

o Ay g~
S by e g

?”"*1-—.,,_,._‘ oy 1 .-,w*-‘"*" '

2
~ \\’ Y
a a'} \ ‘\-\
> o~ A\
AN
e TN N2
e ~ 0N SN
N S . N
- hY .
Soa <. }.‘ \\\ A*\\ ':‘
- N ‘ \‘ .
N N - 2
N, H N N
AN “¥ . & \\\ \ \.
wn \ )‘,,\ ? - H »
SRR
Y -~
~ v -
NN
NN L
‘\;‘i 3 _\\ ¢ N t
I N (\E,
< b
; :
: X
bl
1
P ' o
%’:_;w'_,w.mu:x Hf-;‘ 74; ™ one N

s
e

/ s L ’ 7 /,’ s,
T ; a-—-y;//.;, %

.-;,(n‘/f/kv; V]
wld,[

[ :/.7
[P4

2
)

(%tm'ﬁ' ’

—~—
et
‘

P IR L P
PSRN =l

-~
ey

-(:‘1:";'/
T

o
Ak
b

5

i,

RS

- o ST R T ST T g e g A e R e

g

¢ e PO By POy AP £ G |
s

|

:

L

sunicipal Gonmissionss’ Offlise,
o

o4 ?w
E. _E@G, Jl/g’ EX-ERQIREENS DETARTIEXNT, o
: ol ST L > 87 ??
A vadzczf _-‘,-—Wf —/ 7’ 1-\; 1
From ST Y
~ - PR N B L
3. A. JOKES, Esq., S
- . e
* Ecesutive Ungmeu: Municipal Coramission, N ?j
o 4
i 8

/{'.// v
: “ . ‘_/ V“ ./Q’M‘://

\‘i ‘ ‘—”&"' ﬂ WW /G
| - DIB, . L{;/

&
]

j/ﬁ":""/t’*& Lt —Zerteit 4'74;/"wa4.,{“

/&'m/fw GZA: ¢/(/'/dbﬂ/2 &’ﬁ/ ﬁ‘a—a«’/f- f.ﬂi/)é,
/ : 7
",‘,Cm«ww&%»a WWE./ 4 ' ‘//‘// ‘j"’z /&/L/{‘Z‘/ y
- | N
Z ,:5;,,.5,, ik Aene Levse W%{
, 4
) ; £ _’”" ﬁ/&ﬁ?ﬁ&%
77 |
‘4""' aZatﬂf—/Md"'/b ;4’ é«g 4,,,7:*‘&% ezt a"
: VAR 4 A
’ '{/M‘ ,Wuﬂ—"‘* S -‘,&-M ﬁja/ 71/4.,/ {
y - g ]
a el azf'«,,ésfz/ e e o / |
ARy e
ys 4,{2 -;l'z‘f?"’ (el .—(/‘f:?é,w Al / m {({ —&‘;/ i
. P 4/
it loas dew ‘{f 44{641/‘7’ Qbukw
soeldicoly Lo EF ek fé%vw Mﬂ’{ o%-w ,(lw/bu.{ A
; : . ) g
A" wuf' /m%p%w (:gg ,/?
2 A % M&&VA, o é
\ r“c‘é'f/wi;.e o &4’2{,.::'d ,‘»“;; C;“/ > / '/ L ,3
i ot ;;;«, 4 ’f: 7R /wj/v (R sz ] g




N T

ML S e 0 S5 bt e A+

W
/ S

! % )
- P
Ll .
i3 s
— i 5
it
Vot -
).
.3
T
f f -
. P .
oiE, %
-v,rf‘
13
i
", -
[ S
o
TN A
¥ i A v i
L ‘
i N
AL -
N "\ ‘QX “
RN
‘V4
if .
st P I Bl
A
b
s
Ie
3,. * ';-"-e"—;
41
i1 .
gl -
b T
.g -
!
i .
S ~*
. .
b
EL -
1

V‘"Z’Cl ~

//“ladl"o
s

;/(’
/ i g - ,

: e —tave Lo /,/,;{-,19#”’ i
et

B "/Mp‘l— /Q_,,-—-'/" g/ 7 M

*
»
*
4
~
- ~
- . H
#
Y -
A
Py
2
- »
*
. x
oy
H
.
* [N
o - o ”
* . g Tl LN Y
> -~ P T R ST ~
~ 2w
o »”
, £
- l
%
. A
ervec,

[

A

o
J.ﬁ"‘//l&é’é&‘“ ,{201%&1' ’
/7/ , (,’ / ‘:, ;

NS Y

PV VI GG, NS

-

ot g 2 e g S e e e g o i g
«

e — i ey e

| ,, /ﬁ_w 57 44 (2/@//@306 /7//

/ ’ z;uaﬂ/zu‘f'/f/

(71(1 [ £, ﬁ.l{/

K i
b = Al B

((»J'd @cote-tald, Cec s «(/'f’( zé{,v A? (e S ‘c/ &Ll [(/41/{;,:() !
A |

C Cotte /(”(,(1: r éz"f’/ //{i'/é’ C“'Il//é Z—/;zv (%j z&e’/lé o

. &{f//{uﬂw I Jf{/z@{;f%z@ /?Zub ‘214/7{/4

AT A ﬂ‘{ .
' Z’ZK”//M( [{44! (/r{,/.ﬁ ol Lzﬂ//@/é/m‘q{/% *}%\

S

e I L St
=i it
i %

‘\
Y
N,

3

g// vy ﬂ/ﬁauau t(/(/ N
(i‘? (//{//z ALt LA oot <’7 7‘42”(/06/ 2««‘;/‘5 ?ZMA(:/

Mc///f 7?

C ke // g2 /f@/ et ‘z‘rﬂé”.:ﬂ(/(/ﬂ%‘/é.a/ f
/I/u/ /{‘/IL(J/ (é', 7%7&/&:416/%-&; d‘ra ' /Z‘é”

oo

]
P s SRR [
. ,nw,ﬁ . mt»@\[ e
e I

/// [///za(j/ﬂfw 6(/{&{44447';4(66’ ;aae_

/ ,
ffl(zwf/ @{Lﬂfﬂgi’({ [m//é«{,&w /t(arj—m‘“

\\
/5 Lttt /1(/ d—/ﬁceﬂ A,Zu(c;eutgj .

/ aaa/// ( ///é/m% -f/‘f””{rt f’;;% }
7,// // < /; 2z 144//L 41 < 5 -/I/l/(l/‘zc‘/t,—f’ Boel | ]
u’/&:fw 1 g "z (74/ / e, /lo ot (aj;u %44,
zf;f;,,mg/ oo A el ]
%fz,é',a p?_«ctx- {’ /4"5‘-5/ o ‘ o !
/ﬂ o /, (/ ?/g% Cec e :C(’*fc) JL'»() /%21:;/1;.{;;: e
/LC/ J'C!(L i (.) z/./a /'(, 7 eeo L H’-’/Q«Z

v \

- ‘m.'.,m.m—
.

i
W e
..

AP <)

pey

,(ao/a L lt. (‘/ﬂ o /7:(,6.) ('

e J1 6 Mt
et 3o TS}
[

Zo//f, J1t il Lecaadee g s s GIL L

Dy sy
/3 #/(LLL cf*ﬂf/é/cJ ((*’ba(/(_.«éx 2z C(—'Ml/—t{,. (fiﬂ\\j
/'({// /M/ o m//@aum (’Ce/é,(/m t’/‘e,c_-»i §
,dzfu’f/z/z(xa g et e @c/g,ow é%‘?
f/(//&ti/e,o( M,c Ll _a 40%}’ aleol dotees, §§ ]

7»4":/{;44 g/(_) - ’Z At %% W 2> /4"’4/'6?/-7). r//i

{/ﬁﬂtf) (//dtﬂ——ﬂ'{/‘f/ (AL 17 / e 2 (c»ﬁ“iﬂ
?’
lﬁw&e,a az% Aa»‘zr 2280 WW 4

By
.

g2
[}



’/K’& Q/:Z;l/(f// /'( [
Y e C ()/14(?“;/‘?‘

2. C{/‘(a— Ay /,
) R/ i
///( ‘,L"ﬂttc /c,g(¢xo/{’/c)

T g
L, /ed? ‘%//w el z

Ea /J'“a(() / ‘w'}z") (zd(t(( /,‘L
AR PA.A La//zft/, . - )
bole T ElLlr 4o '(7/ 6 :?(4(('(“:(1

— eI e | et

i . ye

P/ . ‘o

0y el A Ay

o e

5 ' . . ¢

R %"’?‘»”éz zar ¥ p ;u’“ < "v’é % I/'zf u;‘;‘;f;(/
A / z
: ;1/1 i /{’Z”“”C’a /é;,t{l (CL 4 gé’ ((((/unc/q'((n
il e A , 17 e .
' \X‘i% e ’ﬁ - (/'Z(,() —/!/%C,(L/ézf)zg

P , ,

¥

Ly ‘ g :
_ i/éé:’\,(,/ Z{/K“‘A e S Y

f;,‘Q/ R O /

, teedle o> luc7f7 M/z/e,a

| ‘2“/(;0( """)/{/c /u4//[7 Xl
| A // e, K, i
g&’( f‘%fxuu, %({44 (4( C 8. Z
gjf" te, G /ZO//” o Q.ztzucze//z{ ¢<H:Z.7b
24 d%f{z@ /%224.:44/&(10 zt/
t//t? [{((,oz///f Geerl

o Ll q ¢,

‘?,%‘/Q / Q< Q(!-(,Qa_p,(/‘,oé th’({/e  Cs
e 4‘“*«/, av & /MMW/ e
‘o, > A

\{;*5 1?%/ Xece Ckftoté/. (/5 //&0
s

| l":/,z, 2. V/é( ét«é/C (ﬁ// Cce.rd f/{c,((/('

/a / i S s (0l e
> ang”Z‘{L ctj,,,/ ,l/i(A‘,,_ﬂ/”m) (,,%
1 ‘Zc,(QZ ‘417,/,6 ‘7/0<4/€ v (/ﬁ 0{4(’,«0 /orz/tfz"(féb
“g’fé& ZW//E /{//(/;7 “,/ //Z‘g_(/{,b %eﬁ(
# é’u (fgzot-\/ w(éﬂwd f/a»:’/( acecl o
Xt ASroee. Ca/mmta( (17/,6/1 |
/f/j/ﬁ“ & b Moo e
. o Cace Z/— 24 24 éx&l{fy
1 Loe v, v s ¢
%?&/L\? d/ll"/"(jca‘éz 22t Q/( /(/:&ci ez K?/(‘A:W}L}
(free. /41’.«_/(/% é’((//f a&ﬂ ”}/’67%(’
a‘*“//? zac:(/':(.’a : {/ﬁ A(_%me/&f il

s TRy i

-5, %W*:*_A o MMT

e N a2
e tarane WA —-—

T N——

PRk e g S S

‘ ﬂ/;/%//f’y'p/ T - . 7 %‘3«

M,/ /5787 - | | i

AL

. ﬂf‘w;%uf ﬂ///:/é' Lt /‘V /,/ / ACALLD Rl

NP
-

2/ /ﬁwﬁ //L ”’Za% %Zb /%& ,m#b Y

au// G A /zMUZZ‘
,émz/( % / Waﬁ///m/& St 25 e

é’u«‘/{ @ /;?(, 4/13/1) 7’%},{; /é@ /l/ﬂ—’ft/ﬁ/ "Z;;(/Z;;’(‘ Cee
g 3 *'

(=it P

g{a /émw,e/ 5/1»514»7 cetcect aceol 7/ A3

/;Aa——sf-—% /1/0 lote e Breeten el &u/u,,,% \\}
o 0zl it dyffe roleer) tecee— /{47,47{4 cecl | \
MW&,@( oo Lo wlilifad iloa )]
pe ol m% Sl ietouie Ll teas £ ||
aold /&Q ol Aon p/a,/ ZM/ Co 7o @agaz,ﬂ/{. 4
et fiker ol tmnis T
/; LA / 0 accel eo—glne av K ||
?’4,_6 o ekl ﬂ//c%—m &Jf z/u/z, = ;-'.‘,i

ol e Al @ ool et Zfl—{b‘ 45‘—'5’/ t{f/‘(/ Q,//,L___

%é% &/ 70Z(.0(_,(} ngz/o - i

P /»44 Clonel
62 T // gf&zwl) ‘/f/ﬁzﬂ?& 1




2, 7 -
! S 5
( ‘ &
" : 4 o
' S 24
‘ PR it ’
g : (/‘ff sr s oot AA2TEE ' L]
; AR
‘ o
' SR
: ARy - oAk
{ - / o L et P */ el
{ /,, z/ ELs < bt ‘gﬂ’ '(/ - . ‘ .. g W
| .y 7 - T e ERY
! ‘ i S29 0y R i S
N - - d 7 Af‘/ A T - &
| T el AT e 2T S — | UE
: ! v S AL g // il
\’ N / . i '25 i,
4 i
M M - r)'ﬁ‘
]

SRR e ke

VZ

/z

/
*'/”fwzflfzzz_x? ~

Fo A 4 ,{( ’,;z”;{

C i

- . ’;‘v

(7/ £ b/‘f S

PP s

RSN SN
{

g

yi ' e il o 2N
4 ' ~ i1y pAF HELY S LS AL
4 é / }{l ',f_if/.z— Er 2 A ' \ 3—’
_-' 4 ’ ‘f/-' y{g ﬂi’— ’ .

1 Jotr & #r AEY _ Y, é/» ' AN
. i p . €. - RS
g 4 Fhver F “ AL 5
- A e 45 / o / |
ey ary uf’ 4
14

S e e s A e e e e, A

\ i . / .
o | ~ HA2e ettt Ly 2065
/ 74 , ,f,/ i"’ lw ¢ | 1
’ ’ ,‘/ /é{{Z/ g/{f: ."f%ﬂfﬁ?f‘{'* . /,?
|
|
I
|
|

.
| S
” / . ///; g Evtt & »L/ "’/ A’ tl{ e /(/l /‘”: ;)Z]
. S 44 A » 1
‘ / / /ﬂ 2t 4;4; & /4/&4 D .(?.‘{// 5,/
i
|

4 - s
. g/é / /4/41/5’ fbfﬂz{f-'t’*"’ ;o
L i idhbatid
L | / ,{’ forf awmt T /

[ i i / "‘ﬁ-

. “F & /f/l?/t- / 2
; / L Avf 7 ALA / Qe
: ) » 1A i ‘ . B 4 i.
o ; A ,/ 24 A1F / .

.
T
s,

Aty |

e s e DLl Y T AR
e Supanrmerp et 1 2 g S

j
L)
s ’ :i 1"
| 4 ’ RN
ok by oot s
. ATV 4 ‘ : © 7 ‘ i
i Y7 d A-'(/;—' /)‘#&io £ f/ / /; . i% ,3!
o ( . ! i "\‘\
i ? . /,;f {{,A’;:ﬁ%g pry A Aep it/ ; i
i i - AL1E AT : A . L
[ ) /-4 lrit¥ f} Attt £ / V4 ‘ i
:r’ // TR
i ‘ / ie m! v 2t A*' 7/(, s *‘ o
? ' 34/,4/64:' LA //’ i\ |
A ‘ // - :

f
: / l
4 t
. R b/»’///‘i i’f/l’l’;}?‘ é’ -

(/,j{/é /;g// /ze»zé&[ ./-é /'fce //f ;

o aded

S - "y _ / / |
. | k . . .‘44‘0 ’ ,/%5/ &y/( AL ‘\...... t 3

Lo &

1 | /A@M.»f//«‘-’ 'z ;55
| N ‘ // Crdes M
Y / / C &7‘/3/?/2/{/2 21t s - /e 1V aAe—» i
. , - . p {ﬂ . #?‘ % r,;“‘
; 2 Agier?, / . / / il
4 . .

Sptain &
-

M,?
{A
o
4

i BT TS S ST e gy, .




V]
: rd
e
i » | 1¢ /1,44‘/14'/2’;4 /,», RII X2 l;

4 S 4 | 7 /
ER ’ .
3 4 /44{' ./A.«//o/ 16—7 e { AL . 73 /’

A0

(1(;(' /H/'/r

4 *

/ Iec/ alipre

.

ALa, /(f';tc,( /;/, //1,“, 2/ //(1 {u{rn/ild
g"‘z’/’ﬂt-u-
; j /// ”"‘/ /nxvd e o‘/
.L/

/Z’ //’C/{ﬂ i .

12 A{; /fﬁ e L1 / f; A(/{/H& At~

/r Par & 22

ey | /(; CPA.24 F71 /,
//

4
//\
2184

/ ~ M// / CH o

I'z’lt

.;Z Y 2
g ¢ rza,a/gi((// { ‘_ﬂ/(} S eF // /72 e

1t M-S
;/ //»"'{,é.‘? j{;”l/ —_ é; ‘;f{,_,
/4’0/.4/:.«'4/ | ,//L/g ? /,4;” Fie

At A / /{f{// /A’/ / /
/‘//{tu /f’l/hfﬁ .7({ s 4/ Ao

2 {“::‘ /11':' #

am {,‘\

: [4 ) ‘ ,:? /:f/ /
T _!./ ‘e A0 7’1./1.z4/ 5t it A/é/ . {‘:4/

Y

NV AR

A /%/zwd /;,A

' . r/,{/g //L{’ // a?vz(é #M/J‘/ / ,/4{/’ /1//4444}

/ﬂ z@%%% e ffl e for e

- Z’?, ///{(«(/ },/2[4 £t //

Cs
e
?5/.

N

‘1'/7' Ag2n o

oveld b adae

Az 41/ (,;.

Cig -

;{L,/w'a? :

m/ AL /’Ll . ‘/’.’/“d,« r.»r PEA

7 e oy et e

. 4”“ .,

-
!
Pga.

« : e el e //{f //‘wa
iy 4l ’
: // Au A :4/‘(,/)/'”/ ///1 r
: z2¢
i s 4
S e Y 7
L -t 4l /z‘:.cc,m/ \/,,”f// ;. /
: ‘ e ‘/! £ ,’{/./ [ ” i‘ / . / /
[ : e
. /~ ' @ ’//4“(’ < v r(//tfpf/ /‘/
g TAL e 4—’;4, m . .y /
}(?,: ( M. 5 L Ch Xozrae ez C irre s ,/é/

o g

S

B ¥
N N s
e,

& )
/ £ ‘ ’{
7 ‘ ' 5
© . e 11 ‘}{; -
4 /// 1{}.“7 # / / »
, L

pradlty Ve /A /M

Sl

/5{{(, //"/ /u’ ;

‘ /1/ {’”

~ dmu-’ f/ . 4 /-

FH A L/ 4

7 4 £ €7 3 g
T . —v‘f""(f ;/ 6";( ' Z’
/“f/ 4?,(.-/1 cuele /S AT & Iy / Loyt
7 - R : s L, ?e{; ‘g(/ LA {\
3 / prEad €/ AL / L,{ E}*
// / ¢ A ! 2 Pt

/ If[ It {4’ /[y‘f - £ MA e j o
. . oo e e

[ gk FUT .yt
’/"t‘(% ‘ : / j /- / . :11/: P:f'f\r(
,,(,,({ "L p {/ . {(;u AT Ll s;g\
A TS PV LI ‘ SR
e YT I
& /A/ KZ ’ s/ v ‘/// Ar “M
230l A . - /{;r A AtatT R

rr S Arnte

~

{ [}g/f-zné" -~

%N“ :
/;A/ S

//(‘ f‘-”"‘/ f/ 4 zﬁ/r

/J i

x/ /7::441(« /»//J/ ;. e o
o ! . £ tt--’-‘tf o AP S

(/ 2[‘#&/ ‘,U“{’ A2 f"’ : *fi:f;

/?M {eelyr g’/ - | LT s e
7. L d - atecisine and
[f / /Ww s “ ‘ ‘ d o ‘?
704’ // ‘\ . ) . : 3_;‘1?:
ﬂ.;r-f,té* /1%1’;’1//-" ’ \//;’Z?’E”v: . §

¢ /i(»a//f'f 6’”‘/”“}
,,( =

250 A/AE/""M/?

// ué éd’/wﬂl oo ‘ 2
/Xz e nriret / s

;éﬁ"—z,p",’tj ’

/ ) ; {fﬁ”g S
, ' . : - / ){a /d@""l }';:{ {!1 /rf ; - ‘Z:

-

i 7 ,zg/’ GZérifz{)

b e ST P

' 1/7 yu' et

ﬁ{ //{'wii J 1. o {(/ *f:l

/ . / i- Azt - (=1
2.7t APt o\ . / it

/t “u / /b e [ £ %?Sc

; ) /‘(1‘_3» gl et . L

. i A/ ,'i/ﬂiztt/«‘ '/V ) = ' [ \;‘ i;

* (//[A’(/;—'t"" 7 . . LA :4?4&14 G J;S
: ' / ;. //’Zr Al ”'%“‘%"-
Z;It«/g du/(.” -""/ alls AT : 77 /1/ / ; TZF
. / . A "‘ﬁ'i / ‘P"
/ A Vo /7’/”“' 7 A o {

_ prlre /'f?.ﬂv 7 Ve LARLFE 5 i

N :

. ‘\,\5.;{:‘"
w hee 8

[]

|

S I o S

¥
L
fé




P A o N P e S bty o e b T 4 i o N e e e
. e A e — - — -
- . - = ey o o - e e b e b e = -

3*' A/ //‘,A'({: : M 5 P ‘/:,/f/t /// ”""/f’“’

'; r -8 110

By

é‘)l‘ ;A:A/‘,I: ' : » J‘V / - ,‘.' L4
;’:_,”’ ALy gt crcie. o / / /,?ﬁ' ‘(.fr«/ 0
e o

¥ /

; ,i /ML/ (/4/./ /{,7 pra /(f\A ,/ s //f L ”(,;(/’
: ,/ /

VTS |
i;x‘»” At ites *"/ et »1~{,,(/. /4/“zﬂz,.(£{('f" /(*/ T2

':":/i"'l,."zi : .. / /

= Tt AL ///d(( ﬂ/ 4 /«t(' ¥ rH e

e/ , /

: ALy e W iy £ ‘// 2 /1/1 41(.4’ P ,{l /‘/é. -
s s

EA g / r17e, :
( ~ £1% (/ ,-1‘/ / / / )
/ ) Zo il /z 7. A;{ it T ,41 ((I, , L?,“ /l/’ ,,./‘ )
4 (? B
Very 4"(’7,

.
O 4
i ¢

D R, T

rw ra

{f’fﬂvzwn{u‘//// 4'/}
'

6 (0 44{(4-(11’{,&/, A/ /ﬂ/(,” / /— 23 // ézi/ N -
/ / E O’Aa’ j«'( /1;74 (é' Nzt ﬁzt?t/ / y(’/f

‘f%/ ee /.f 467 3.4 /’74;;* 228

/‘({6 Q///{I/;V!C(/tlé

»

e e M -

’Z’oa/ f// ae -

. .. Kot oy ' / ’ /’ - . B .
‘f—’;ﬁﬁ' 3 > v re - y
i 'fgt,w;;?{:/u.'y A 4{.%{,{:74-:/ 27 . {/“ e Al ’{’ /{é/x//

T | - *
§ "! ' . . (i / //
,f""‘" : ‘/4;? Cot A ) rr A . / N« 41”‘«" £

L4 7.7

. y \
s 4 ~
; S 217 A {{ 7 f-d;‘{f

l% {"fg(&{[d) //4‘7’ ‘ {‘{"}I A - '1 ;f{ '!? l/?;' &

V4 . /'—‘
{ '?44 IZC;‘{’ z 21 /{ , }W 17t ,[f'},f’t»l.z‘ %A By X Ad 2y | —Y
| 7/ .,/ ]
} ;}t&»;g{:’ ,4_\ /211-341 /l{’zdf /”/{{" Z(A-L'I ,.,(7—7 (f'va -
g '
3
% /“ . / K d 4”’(’(a~
[T Al ﬂe/;’z"t; H/‘uf‘ 2,,-/?‘ vt g ar Af
H / ' .

7 pa

¢ i/ 24

' /{5{‘4& R 4 1—7" ’._ r / . ﬂ X4 z,‘é l/’ﬂ ,,} £ 71.( ‘ # rl

i -t » T

| » SR

H 1) ’ . » ' - . ) i ./ /y l/ ﬂﬁ"
% LR gy t'éf-i’ : rfi/ 346 ane //’ 21 L‘“""" v

i I{. ‘ L4 . e ‘

‘}‘L/(, Lu / vy L// /I Py % ‘i’f" r ¢rprrtid ‘2"’
t v ) ‘ ) ’ s . 1 ' . - Lo

PR S

[ S —

e e & Ve T g W+

UL YUL S SO SUUSH SRl PRSP ML MES R A

; */"’
¢'/’ : ‘,4} l //( 2 /&;{ ,?,;,f,(/ .ﬁf' /,z( L-’/A@’t%{f aAt2

A /
/’;d,{r( fzé d’ sl f'effxz XY

/
4 {ifgf-‘f’l
. /'?f’.'f”” {ﬂ/

L7 /~
L& Lgrit ALES

.,//(7/31‘7 Ehndrt —// /{f i/!’t /3’2{ 1/:/@;-( / ’t/:u/ l”f_) T‘;’
/1/ o | ™
I .

- A
ﬁ;{ a (i sl 4T "'/‘/“”’ ’&y’m{“@ F- W
' &7"(/23/!/ ///( {"'l{a’_/(/ / (s fé”(/é . 74 *
;/,/ o f:;,y o Srates 6(74// Ao
' ,/( fuz‘/.«v// f&uPZ /Mfe, \,,,,_,‘,;;
&y tees” i < i}ﬁ
’/ b
T 2’* ~ ’
d.(i'/ ﬂ'a’-‘i}, A;M ¢ ﬂ/ l/ A e ,}/ j}*
g i
/ ' ; ‘ /[i,& ;Iz/[ Ja;q/f /é’ AM“"’;)_ %’J
AArC et - _%_ i
B\
/ //’ 4¥a: /i’/ 2 Al
43/4/(1 /4‘7 //7/7#"’0/*"4 /“’L £ 2L1L.¥. a
*'e‘
{//l’il’ z/ /"1“" € 4/[’{;’ v ’;? A (L v e ‘ff’ﬁ‘( ij

/ ’{f;c/#f”/( Tga
| fa : £ J’?’!“ 4 i. )
;ﬂ‘//{;i é’ ’L’/'l‘i’t‘@{/ ;f i f//://é’: ¥ /7 1 er .7 /L-’.’
/ /é At a) e

Lit ? st 2-'./
{;ﬁ/
-/ / S /{, f,;*{f&t»zkfb /( A /// /{ [/ / £ tﬂ f

[gﬁ' o Tl AL /

' "/ {;’ i?‘!((’o’é‘/ﬂ.riz.v /:‘ Coiy

/ a ) oF 4 ‘
'?.fz#'-*‘/ g1ee £ €N zfl.«‘x.'t}/ , ‘

-
, " _, /
' -~ z(/(// A{(r < u/ at- {v 7 A Alrsrrrée & / o /

RN A
i

i

{'/
B2 7 A Ifﬁ'tﬂ,{f / “‘b/
’/-{ //;'/‘uq,i 7 Y& 4 é
/£ B i | )
o / o - // [ ‘
¢:',7[qf.i"c-' rr L /,{j(‘_ﬂ/.z;;: 7,9 She /'L:, v .

f{/ ;&/fef' /4#?&'/2!#1 ar A (4“.},

N e g

e
!
‘

 wes
~
"7:»

AN L9 €3 AN

)1'14"4

N WU 3~ - BeeTap =)

B



SeA A

- tald Ak T
AR Uveb e

ARSIl > Nt

" TR e T

T TUFINE Y

[
Y i -
b ’%ﬂ/&/”' . e

o A o e SR
i e

A1t alry 2o A

i . Kfu/ﬂr /*1144 (A .(éﬁ /f/
s Mo Uik hliriet / e o

= T e e e Ve R S e B
== . e e = P (:,/’
e gy —
T T s — ~ oo
; SR e

’\’,s ry et
"oy v .
Clfred - : e
‘f}:/ {0 ; ﬂ/ﬂp(f /{/// ,'(’/'LL(,' /‘tf fl(// /&'41!(’,' _./‘ EEN ¢4 ﬂ&;,
b /

.i.§

{ s

s e Ba b

Yo 28 ARt e b

P :’/‘(‘7
>$
/: 4

iy

™ Lage

E/t : ﬁ et MM’L(Cfé /( // [/:l' (C//C»u//u,t((f.

(/u 2;»4/4’ ,,é,/ 4/‘[’4(’ & ﬂ—z u// A

i
¥
7
i
X
H
4

.47ﬁ+/414447 L5 s ,./»/

!Z be/ ’— f;é/t’fmye ' / / /é‘};(/ p-u’z47

\}m rd Afu{/ /{1L/€,rt,21tt/‘/eib/ o ///

e e
2 HX /-ﬂ/t.; 1,/;.
% /,/ -

(f,/‘
. e
%’"V! /é /A/M./ / *//Ll : /Zf’?/‘/ ’

Frwme

L VRIS,

S .
I ¢
tly 1(/(61

é I'V;(/)v ('{A 74 Z(jq,,/bm‘ d/}Lp{)

el
A ’ -/
;E : S‘I{IZM MA' {4 /4{ 4”3’&/&'1 /L'; . /x'/,,mg/-‘—- AR ,I/Z :

vA5

{.

\ ’é ;’éé/’?k{ /ﬂ//{,/‘

}

oLy

g 4T o '

' : ;/ i ’/"- [ o FIF" . (‘/ { Z(_; (‘n{ S 4 !{Q‘E,Z__»zq ‘,{ ’;{J 5?/" f’g’.”
' - :

l

, S,
R «f . ,

Vald
! 7] ; i ) ) - 4./
'g& ( C}?’Z {1 X A (‘2‘}, /‘1// L. y:

,/{ TS - -

(§
!1

L ge L
s;:_"‘Z{'M% /Z:;’f‘z‘;t}f/n{"- Fie // e,

I8

R L N

/

Mé a 7/(3., fo /éa,u,%{ [/ «{ 7L A& y’(// 7 ll/
Y

2
e
4 ¢

X , - y . — L ‘L . ~
,1'!‘,,'::{{;'7 = A'l"/f; <. /fﬂ Ta ~"'£J¢/i“ - P
7/ Va ; p /
e ft?fﬁ;é_:-r < “///4 A /
/ 7
[/ff*z-zt j{;" -,
f

‘,/lé'_f{f?z, .(/' /La_
/ -

E A FA Van e
% : b A7 #‘;7»"?.4’ ‘d-:«’* /fz? {wuf A//*’

//a;w

/t’l /’/ ,.(',{"7:1/6’_.»

I4
Vs
-
/

A / . (?/tid,/' .»i-—;z.t/""
/é;. ol //'é ¥

/’LJ(/.J Z;ﬂ/f\»} 51/"_,(3
M

Lty A,uz it .-m«/f:&,

,;1_1'2"‘?»7/ A7 St

7

|

}

;

1

!

b
'

boh

[

\ (;

b
v

“

[ \

1

-

PP
TR

B e e

_~og

P ct TEVPR

S e T e e

e S
o A AT et e o, T gt e - % PT-S- o
B

L )
-

Y o % P ‘(‘/1 At

il e ek A

7 s L
/'zé/a' o arel /'é” tave.
/”/“’" R

Jié s // i Aucd o Mo mellit

/{,”—7 zwci 1,,4/49':/{“1

7 / Z{’e est i &{ 220
-- d/{fr "”’L/Pr

/ a-w-.-'i{_ .~z’.-/;» P ‘,

’, .

Va /
/;7 /}i ff/

Y
dﬁ‘bwt 577 z f{ %nz* /r‘(f

{, ( e LR {/ ,f,f(c' .53{-1‘}‘2}7,{»0“%, ’!’A’ ;?‘2»1?.‘5'
/Lﬁ Z".f?f /1//” ) . /';

/

PR ., .

& / ” (;((/7 /) gr At / cels At mana ﬂ,{} P ’;
f v ¢ . |

4{:} ‘L’” 1"

L /‘{" vy ‘a:!

/ S i ren ad difloei L
. e LY A nf ol EcoF fope

/;1//&/? Ve ,J(f’ *‘A(,”) "A{’,};‘ £ K;.,- 'f"/',’ {/Z"C& . A ) /é ?,,? %

. )

iy o= . -7 ‘ REE 4

/[{c’: At 73 /é . /ﬁ“ ‘ %

,é" A" gvifo-(:: ;{,; wree e

/L///?{:’f/ ) AV ﬂ,’/é.f i

- ) K . : j*
ittt oill il
gt el &’ : /

(ne y
- l

' A7 r{é A% i/al{f : uuu, -’

0{4'}’1(»41 ’}% /76«'{ A ] a2y - . ‘

[ /w 7z&£{/ L’txrw'/ t{u‘" @7/’ ' dﬂw/ﬁ' /; z,«ff
L _ 4

/ :Zf{'fffﬂ“ :’,/ Wﬂ/fn ;zaA /éz;ei-fﬁz// /Fﬂ'

i A A

. ) o !
A’/ /‘/ ;c ZZ, Z"’~ {4*91‘61{}41/1{:4 . t’};t‘a %

/,",'-’I;Z/ J{% /
e

) . S S et / . Am ;
[/{’ | gm./g ;/ / /4 2% /

_H{/é»,,,, . aft arrtl A )

¥
Ug/ {4%//
el —

_zfaé,

i} el ;1/’{ /l“fw /{«f

N

/
/\41'41\
| ol pid af
i /'} .” f/

&
v

‘
,

¥

s

!
i
i

. / / ‘: ; s
l/ 7 T '{1'7 /ff‘-";;"y{ fxﬁ . ?,/i ué_:!,,{ ;,‘ ;
4 y

b ‘ y b I - Ve E9 “
'/46 A‘:ﬂ'{«:’f 8{( (4!":; Z‘f i
Y V4

- i K
/E/ "-l/f/f’/{’ idf

e e et
o .,IWJ?-QA-*.'_W A '.;;.g‘.‘,;:
L

B T T =~

. mw:ru\w M*“”:

c%t’lﬁé /h{’ 24/#//«*:»‘ zt(’_w,i
/";!v’\{l /M / :,i

/

A T OIS
T Ty v

e
<

I PRy N

A T TR

SE

Yy

- T

—

A,
X

- o V
i saofenare ey

fzf: e

£ i e 49

P
g —

-

¥

CA e
M,‘,?’_:‘;?_‘L

i gmsmnans

L

- ;'*“‘ﬂ'wﬁ* r':- o g R AR, i P




I < A1 .
: %5
; ,'] /b 74 £ L

N
3

5
£
-
i '

@ rrade /-/ /f/ A a'tlfL'ﬁ"

/ /" /r/ 24 ltué e .a!/ é‘ti ,,;/
Ath
/;“ //gé (f(f‘_ / /qu e /»t/’( /’H“/‘/,

‘i /éfo
z / /’/jﬂ 4’//(1,0 ,(4; /(-tt// s -
h\u/f”//d 7 .
. /W"lz Ao
ot

§ 1{ [/'b(/ Mme u/id .

w.wuw .

/ LLlre: 4 Atecl 1:,“47
: i /6/4 A/'/” / // /»m 1’/ e % 22 4 Aﬂ‘."
f

%3»?@”»%%‘:4 A 1 .
;3 .4/‘/// A %/ / /'f, I// /Iwml,/ ,/( /i&

i rondered Ml e ered / esis Locnnt

M‘//,/e 4741»&(/,1, /&"l //ﬂz‘ 1/ dn/ /('1,/{0&,
/ 4;/‘,/4,/ /-

;’ l%,u/(/( /tuyﬂ/zr(/ /zz»rzu /ilafuy —
At A

éf ‘n { /{///é}v%( ‘//{ ALlerree £t //5 ff""'r"f'é

| e

“ « /l/ée/ /C”"//fz A /ftz c'(‘z(/tfzmxx/ﬂu(,&?

:;/ /.

, .

' VA teflanaiiive sf Mo Lo Lo i
l///ﬂm’f’% ﬂ/é {?,/7 2L zgw /{/(;/ ,»/ // Ao Zu,w

}’l/t /ﬁt 4«41,{4 ?/ //c

; ,,/ gu Py (37;

SN . y n
é\ "f’{i’ '/; ff/f enve //L/A// i et Ae _te_

e Sbas

R

C&cyeL 6% /(/‘,,N;. 7& A(\{ /%I[ Céc:u
'Zé /ZZ/ /Zc/( é/a// zz / // wor

c'%, u,zwé ” ,/W/ /42 .//, i Falis

¥

: %
1
I

,}M:'r"

i

e

'

|

i

‘(

i

S

o / 7 ,gt{uwz, [Zé’/ .-/(wvﬂ/ L RER
A S 1N
Loyt /d’/ s :

’_lm e,é?c/djé zt[ /LV"W} 7 %;} %;’ A'Vd//,{,}x |

| | A 1E
/l//// /Z //{441/244!4/ ,,q_,/ j’h’,ﬂa{,&f ﬁ”it/ ',

4:»;%/ /& 0440 / MW Qorinl At ’
/él/;f‘u, ,4/!/2/444 fz‘{(w/& 46

ér /éf}ta m/ur : t:zf‘t‘ /{ly/{!/fé/ﬂ'/’/ _ﬂ/u.fé

A 3 WV/ A
/ff’f‘ v A Lt £

/0/ /dt’ pé [5’ Afz 44/& zf;i-‘&’l-'idfw/?t g,g.-f,:/ ,&éﬁ,ﬂ . 5/7":; o
O AL . . ‘

et L ‘..4.;0 i’é’::f{//‘éf f'f'i‘m té .
6/‘% .wzf-{fjﬂ.é f/ ervt? ,?/M;[ / T

’ " oo r'i'} "/
N
4{’{6’{7"["' /‘{;"f ‘ f/ é!lflff "{42/:;’;1’ 4@1?—{’/{1:71/544) :);3}?

%‘ (/;i%t ’ 4,/3[ ev £ L / /"’L' ALe ({WWZ’(/V /tb 'ed/d/
;/ /{ [;MUU . /Z//t ,u-w /A/z:fo /ef’f’f/ C&/tza,_.{*

e
}...»..

3 3—\_,»

\

[/é 4’( (,@41@6’(,”,{?11/ // z/z{efff w,

4'«1‘-(/( /?, ‘ L' “Y
£ zzfu/ ALt e zx_x‘{p(»f/é/fiu at VTEy £

G hig bt , .
Lo /; /44,1'/5! /(C" : f;u, At KA /;' /K‘i/’:’ ’é—'fﬁﬁé A /56 =

e e

,&«M g;—-r;sh' w-x-lwne?
%W\ gt
A = A

»

e gz
-

g

it

. /; cow /,,, // /ezm ol /} aZ/_t ‘/;,,ZL,./f P \.,;
1

/{L " /’3"’-(&64 ,{i / //1’ ( /L?L zw szu',l// 2o ﬁlk
' d

// ;Z g//ﬂ.fa €. a‘b Feze ,{f/m, /{ AV-ae Cou "(i“

7 ;

ZW’V‘@ 06’ 414 . ‘ ;'(I %w’ti#gv /I{ / [(’ /}M{J E:
4//{ /{,4,4/1/ //f‘/f =l & d{ av / /é /{,g : ,

1 ;L

. o 7
i
R O

TR i i

,
-

¢

,

é*:m,_w-

L,

o ERE L T e ! szt

ey




- . Tt [
=TT ol ———e e ~

’ ) .
»
W “
M
,“ X
| . .
W
. [)
!
m - -
_, - -
[
L ]
¥
w. -~ R — P waalppymat
v e e et T e - e e - e -
Fa
LN
NS
j |
/ -
N
. /.,w S .
1% * |
.- ) ’»ﬁ” ~
¥ Mﬂﬂ ’ _
. /l\ » . -~ e “/
-
1 , : SRS
\A” N ” N
. MVV sl r D/ '
NN | N
Y . ) .
:..r p/ ) . W/I.
Iy o / i a
é ///. > t A. w
«,.m/d;/ ' i Ls o : .,..., s | . X .
, jﬂ /IV ) . .. = )
NG ) : l |
1 AN . : ‘ /‘h
. . .
e

. - 5
— - s~ —v L P e O S SS——
B nbans e s Read n T Al U emapde S 1 Y WO T e ety T A R e P



.\ﬂ i 41 P e T e e T AT B i o T
?\‘ ) - S il RS e e e
! B MRS BN
p :, }‘bu‘ :“
g . | : ¥
k}; g ‘{;‘ . - i
i Hlavrss Silmeziyality $

= ? ' ’,')n{t & ? ;f

4-‘i H- NO- /’/; v - . . [ER——— I“‘
) . EXECUTIVE EXGINEETR'S DEPARTMENT, i)
i e Q/Z CZ . e
3 ; { -v//_:l‘(ut{'((«"'; M’ - / oy / S — /(? 8 :‘
') 1
1
. 51( ) - ‘z:
: [ . From : }3
. . i N - - ad . . :i
,_ _ 1 I. T BURROWS, Eso., z i
: ot NG i
. Acting President Municipal Comrlssion, " th
b s To sr Sohl ot . |

/“ k % . @ ,1-!15“ a Aot s i, "'f Yo & Alrtan o ;Rt( -
£y ;f? . i~ ’ ' ¥
Indl . S~ B
x‘ g’;. ;" . * L t“"“ /\ (W§£ ik KL ey, " L0 lT\U"qt\tq((t;: ‘ :'\

‘ - .
f ] “oo ] P 1
[ ) ‘!;? fun, StV 4l //tu)?(’! )

e Coh B : :
» i i ;
" voe 1 i
- « ! ] L. O L/ - } v S\, |
E : [', Q_ Yo/ / & 0‘, 3 effne 16) e 117// 3
Y i :
£l \3%: [»L/ o d €D K AN
g ' 3 o Lilmids 27 focct daanane thwe ~"UL’\"-"\-"'\2'&!1 In aanes,

iy / f’, . i i
3 J“ ¢ . ] ¥
v b "o : - - /——~ : -
b h - ';: /Q,L( aal([ (O Qa[é ;‘5}" LA (_\’1;44(“"(1)" <OV (‘(.KA‘(((. [)0(,\',

™ i / s ~<1

f

Pal-2 2 DS o8

TR o
|
»
PRSI S

/ Lol ! /é.

SN

s

F7 A A i
e A LYY €O A(i {. [{ (\, et ,
o ./ > / 7‘,a '(L ‘eq T

1

. k ) ”
jﬁz/c dg\qtl\? jli“é() TPTTA ;Aﬁ(l(- [F3 T 29 /{ L'I\ “J“f\
/ *

RN N
s S e PR
N
,

Abetad®

-~

' i
i i
i
{ g: ")75 Ceq q} P
E} o . - 7 ! A
*? ‘ j (] - ,r 1
P “ | PR F'e) (“/) Mg aa edertin ~{U’r“‘ﬂ" €<l (‘7* ﬂtk tqtnd(m\ ,'Q/l’: 4,/ iz ey, 4,»?
i /) ,/: g " EA»
N T : -
'f i{ AR NAL f\ P ¥ 9\0/3,(1 Fu o{l)*«(lk\\(l ((/ :tr(* Qvluuu gc_u/wcmf (-,{\,1‘( Vitee., é;}
o / ! A VN
& : : / - Y4 I / , Y
) ' l //‘{ / L {7 1" i
i ’ : 4 A on w /0""“2%“ covteteicenn ‘7/‘- ke (Uﬂ7 s l&u ({- 13\.:-10_&;11: j;‘! ¥
N ‘. H ~ s N ' : 7
. g:, - : . PR - - N : ’ ¢ i‘&
: 2t ] ‘- . X . o ‘ 0"\ lﬁﬁ e~ Q.Ltk/.x’!(‘u»{,\uheruA, . ’;5
E'- o= » l ! ‘ o i ) A ?
e N ‘ * .. ) o - } . ; q . \ ' {
{ 3 : H " : . - 7
H : . . , of .. : anace. Mi 12 gmx(,un\waicxn IL /l‘uo Fer ()G ,ﬁ_ /)ﬁ__ %
I ! ' o‘ R
H i . _ E
'* liecw oo 267 :
! . “ . I . N a0 - ie
}f N . . % & “3 i e ettt rre Ex (i‘ ~ ]2. I { ( (1 e KJew _-, o [‘?{:k - i~ . %¥\
i N . - 7 \- \74 COR L i‘:,
! : Y : . N Do [ 7 %
; , Y- f 4 S /[ / ‘ /// /Zf Wi y o i
- 1 I4 - ’ - T /, ‘- - ,‘“‘
. » R & AecL v [« Y EXa2% Ky ¢’C . i(ir\ gt‘wu., S ¢ ii 7 p
e ) g_ i 3 / / ‘ oy O dtetsy o 04/‘\(“1}:‘:1}
g —_— o . - X i i / / 4 28
4 4 . - . . i : : ' . /~ K
T ’ 2 ) \ ? ' ' ylmvi f& YAV Rent ) fop ~2xs /" /'1‘/ LAR e 'UL‘a(l"/*/ Ao u£ icu . / ‘ il
NS S R / 4 2 \
gg - \4. R ' ' / \ £ 4 / !‘
%% e : . 2 M 2 \"\ o / / / ’ T 2 ’ [\
FZ_ . ,‘ (:tL CThEah &0 faea e € drasd Klt(nn/ot(no <2 *nc(Z [L (/(.0‘[ o : L;
. oL Vi 7, / 7 ! R N
] R '+ . / I rd i
3 Y {// / H i ? N
. b - X7 LU . li—‘\ LRQrys QAL A e ) :
,!‘ ‘ ; AAP-€X. / f Q._ TN N ((u*( {kL Ql»\_l/\} /(I" \
% { . i / / _f'( !
) [ o/ ‘ 4’7 ; M g ik
‘ L“ AL "‘Vf‘ Mo oacfevac LO t et reed{ Yoy ,[\um» / . i‘f
: ' : I g - |
: | A UE Y L s
. ¢ )
. A € Z e un, o toeeelle A, 51‘3
£ i
: $nd
- . / ’ ‘ : P
, & 2 ] 3t
£ ' . . o‘? o 0./"52( ‘L“_é fremeg }”(11}_\ / z‘f [4 L s?
: . B . . W@ T '
. o " u//> o Timg
. ' 7 X £ i
o | ‘ F
,?'"h"“ v - LT c- c, . . ' ) , . 5 14 i’j p
.-'anm . Lo 5 o . Ny~ - ﬁ




. {
. LS O . '
h. s i L8 ¢ / . L. ‘ )

. 4 .

N ;7 Nt ¢
’ i g Al S YD
A

R -,

i P .
veeat U Lq Y
( . (AN I EER Y LT 2 PR S S a0
L IS ~ 4 .
LRI , - . +
€ ¢ g o ‘,.t'z._._~ / , :
[ 8 (‘."/‘l.’! f ,- o .
/ Yoo ool - ’ I
+ / , L8 ¢ pa ‘.‘l“" vy ‘- REYES
" ! K
¥

-

o -

Yy pa
/‘ ¥ ! ,
- B Y Y Vi b / / A

4 B
Qﬂ“",l -~ t . / ‘
: : /
s Clng o Lo ’
/ FY MY Chita, 1{1 1A ) /
J Al 4 [ “ccu,“‘“” La IYre AL, Fiaa Laa s
<lewodo, /10 Lo ! . P SO
3 — 4 B
f L SIPE Yy, U y - T Tt

RA T S

V4 L L9 - B _l 2 s
i s TEM  lqarg c{ " (B 0 :
g PRIE N FREN AN B

{.
4\((‘ “-‘ .
'\l(tr{(““; / ,’~_
.-
~ € _

)" s ( 4
LN W 2P A;Jv”:/,‘.""‘l

! i / -
Sl !.fg,/_,‘ 5 1/ g . -
Pofesonid ez e

[ %

M ’
LIPS & Y ey P ran

T
PR
)
.
.
N
“

e s . ‘/’ e J ,

i *“‘tbnl U K -

i Ve N , '
¥ ASTEY ‘\\/.-.rl. e ) //

¢ / : - i FeaTiany oy S aq v

/‘f‘”\‘ re “‘ -~ N ,} !

A f' COcigya (', 2 o 3 7, ; ,

Ve v [} oK ] Q" o), Ona, / / .

‘ “f‘“’ /J\K"“/\ cdestc nvew

rd

c «x A"’ - ,A,.Q N , /

- -

” ) e 'I‘C‘ R ! - ’Jr , .
v« da e Alc((c/.cz S (.: . !,/,"

“e «g ( ““(t aaq @ ‘/‘
/ o 7 .7 . )

-~

. Dok RFAY POTOIPS ‘,, - [ - ;
. [ 4] e to Caeo Ve v
L XS
’

t
¥
‘::fmtlt -\)(‘{" 7 ‘ o . (}

<’ \'< 6.(. C/(“h

?
e o Y ray,, ((1-((1

_ 3 v
. - . . P h e
CL2q . /¢ “s/.‘t"‘ P :,‘,h‘

£

| / ‘ :
X O cdg (((1(/"0 (7{‘!/’ 8 -

-
-

. .
e Cafrctararw cast e L
-

’

A b . L
Ladd Qoo /,—-ﬁ‘ [ / .
I SN ’ /L- L
_./ < [ AVSUEPS ] wiye o g N /
/ e /“( M taeC(! ¢ 4 1(!-

>

EOY . "', N /( M
LA 4[ ’ ¢ v ,
. . ' .
o~ g, Lll(/ die ,’l((.‘-‘f‘/ '16 . - A R
- v 4¢ 1“" re 11“( .
YooY AL,

. / ﬂ / |
7 '}‘nt(u.( [{‘ (_/(‘.'(. '

/7. y ‘
.1 A . i FREL L ’ / . - . R

M st ] '/t . K]
i W 4 ; Iy - i i ,
AT A J. ,
; ,/\ Cive Ly, N s fo &

.

T A, b, o
T

Y wEE A gy

o
o
9

-,\y!,} ! P P /' E 7, p
ut[fu ! s ff"‘ SN 7. - Vs }

Lag 1(‘{\"\1'. )

<
L )

ot "d g )
CEaUAN o L drene 1) CeVan G o

i“"\"’;(\x g

lk‘cu\, 2 ; /
\igt vy Yrigge o € ¢ i

\& *(r[k CLit Les g, / “\,\(.‘/‘.
LI P
i N

(87 2PN .
Sty e ’/) , P .7\'\ - (i s
AN SO S g (, {(; # . s ] y }

/ : . e, iuul( ¢,nth. e l\)ll{‘(/( g !
- FANE N R

7 7 .

{{ “é . ’ : . ‘:,’ i
‘% ~.,‘ 2}1;4‘ ‘./1{/‘ R RATY | (/‘, 4‘/‘.‘/ / 4 ‘ / 7/
‘_‘Ls“ y ya e (" &t Ay l. v rl( ( CCrysee foo
¥ ‘ : ) o
'x\u (1""ill“‘ 1 ) f - ‘,: 4 -

\(.th‘ (l‘l"(\Le < L Y CLid
l\‘. {l
1L Lide &l ten-q ¢ a /'l/‘ l‘
! Oy

f “
Y\;}‘ f:}(“ g 7 } .
H il /-\ N ; F N -
i .t lmesg &, - y? '~ —/} a
p 7 [ LN e qq Ao ds = 4 ) /
;1'!.’! 7 I }l” P f\j Crd ARSI 7 Fa (r’){) (/(1
/& o d |
-~ 5 s / )
4 garg P ) ) y
TP e vl Lo Vs
R athad (’Y(“"“?’ s “““""* oo s ,6./:/ A Cang o EF
S 5 F P < de by
YA - s, # s
W fore ,f -~ . ;
4 7 ¢ £ 7 .. R N N Y d
. » e g AN PO teg, WAz liia cnrede v o g {’: -
AR A 7 - .

e

T S

SN e i e
* s _ . )
;o AN X
. { Ly ) ‘
. 4 . ) , ,,,} Py g
L ’ /¢ -/;l‘gn me—
19 . S 3 cmhkele, She s TthEF iR )
é,!u-..uu\v -Lx.cl Jian ~ ¢ e« ceta ’fl‘y( y : ‘
‘ ’ 4 .
/ - L < e N o
¢ z 7 : !
: . . ) . -f ‘(«-»«(.s' ACyry by &
e 4o P S O e L Q'l“'uL ," 91 N ‘l’ pif
LAV ié% gant(dlanan b o xar é ', : i
oon
; b
/ - / . 5
-/ (/) et (( vsfl %Y .J}{\L e \""{" e s “i "‘\'{"“‘ - . S\
Mo A AT ZCS L Y U R S L e Y . ( :.;1
!‘\’ . } ’;:i
. i o
) - y 2.7 Cena Lant [K doif
‘ . . ] : g aiite d W
[ / 41 (‘l ; [sb &g e L
r = » r/‘ < e ta L re€y st B
AR flaeh Voo e _ i
}/ i . - ‘,’_’ ! R ; B 5
’ ! déiuc yr.n gttt U Lo F
H ~fa - * H
Aes I /21Lu( ‘M[ /r‘.‘[ /:JU\&, Lt -
; { . R s 7 /{( . ’
i 7 £ . 8
, b ! ’ feof avcden ¢‘*I / Qni. ;
g : . (o7t nCH : .
/ ‘]{:(’ A1 ¢ pf; [g. SN T4 WA TR i ‘. i¥ Ty
LY yrascd oy (LA 48 / , o
/ ;,.' . . rl :’I ) (f_i
/ . - .
7 1’ 4 , Hiow A cek ;’Ju o cu:;‘* o
=/ - h rltad £n s P
yret CLooor / . y |
e /D“M “r ‘ - s " A
/ i - 2 .
/o ™ M / </ ‘,.‘f)!‘( L VY IIPIC kg
4 Lj- - ' AR i:?l _‘_«d‘it‘ s S
~ . wl' ! ((-,;lt)\(«ﬂ ~ 5 :
VIl o degad : ‘ 3
/s {‘ /' '. { P o
7 / g { ," C ’*"[(.‘«-u. jrwe f-;u’“u e AL S CR
«/- / P i
} PRVEL TR I A ;
1,‘(\( /m - lf'. !\ . i )
I 4 . ;
// I / , / ‘;"“ = “’_{“‘\(‘cfl{w
. - ’ ) 4
§ e /
LL C Ve v T aa LT {\\c Slc_ y(&n ) ( £
i ) ”‘ - é” -}l{ /
{ N - : - Ly N L e e
i k) 3 /.IA* l{ P2t {;3’: £ . + ,

. . ‘
" [a ‘ :
7 /o - g
<2 /'l(l'l /cfl Y PA -'i;h ¢ o \‘ 1 ‘/"/ 3 ‘;‘! \ £ . :

’
2 : .
f et sy K ICCL I peenss

/
' /. L Ae Ll
ﬁ‘ /’o“‘ RS ““" (atet
“ € C Caaq &4 ; < }
’ e -,/‘ / . [. (
i ) PRE A ¥ &3 WL PYE 4

(' }(: cutL g -« /““ afcare

N (¥ XY
a[‘e__ leeed yosaz, U <t i

- L - cl
'r’ 7y = ‘g(ﬁal(f{[ii e “ . )
L( Lzix e / {, .

Lk 4 ;[ [ / A (‘mn'nau 15 (e o Q/Q((’e\
' (,“/)- Loseem eatiancia Che / /
ar . o /e C t/
;‘ «r{ (\A\wf'\l LL(L &l\t[ A‘c“(,

L~ R
\ X [ YOS 94
{c\lk( /[\(l(.{ e en AL ot [N
{.w,”

L

‘ﬁ:‘va@‘,t -

waerfeys-

WEALTIN- T g N
.

e

O I e N A

ST L TRy

L. -
&:14‘ i

‘:-f;
!
)
¢

X

Teta A

.

»91

er

B FUN

w o Lne ool aoolie ]
M N TIN I 24 pox ol jﬂ\
L /’ _)11 ~ec e /lll ‘/'f"‘f‘4 /"" , SN
i lere aarienc 7 ; . 1
’ ’ [ [ £ %‘L'" a ;‘13
. . Ny . : Ly ¢ ; o
7 ,’ / | ne NPEITALY fia LVaiw /O¢¢u( & [ R as TUFIN ? ;:t
2, .[ . i :=
(irrcden o goveat s / - ‘.}}L
174 / ) i
4 e . B
. K ) B Ak
* - [P
A(xcn haaacr e ‘ ~ P 4,
/ / A yye /? =4 2
/ d P A ! Ff;‘{’,‘?u,m/éh, Qo awrs Aiows L 1]
{ ool ; ¢ ,—zy i o : ¢
&) i Awedery o e n i
/ { »-f-,:‘ ST / N 73 .
/ I! f u&lk( {LL ((l[(r ik L"(.(/' {'Q,;\ ﬂ/ * . i
i 2. ,“_; IR Y § < 3‘ d
'!«U\ - {L‘L /)Mo‘—'“*‘ FELTA N -/ s
Iz g
4 / £ Eid,
. )\ g - r’/ L'{“‘]/ cgcé.\v/« g/ |t’¢y.‘ A TAL {(‘(G( I
T4 [ u)»w_\rc.. il t Y L ; i; :
At IS ,_,,' , ) )
/ £ - /L- el
the o ol P Yodsoo s met B g G e
. . ri o o . o PN |
NN‘Z € easds i z'.l' . ;é d
. 7 <7 Z .
' 7
. . : 7 zl IR S PR I
l/~ ,’.//_. e OeT [LLE . L\}k/% l*\l /6 ‘ &-L!J - BRS BN, 2 “‘ “"\z ;':"i ;: {
mrvese o o © , ‘ [.’ . h'; ;o3
/ . ’ TS
) PR
< 4 ['/ / et e A e flagr Dei v oun., &+
f’[’ ‘_’( e Lo « e { / . = i
garilde o & AA4 ) P ~

i e

g
+




- 1
s, ; /
. /‘/’,,‘«, . Y en / {,cr‘ Fatie ﬁ.{ }it] 5\&'1 i { t&’l-’“ 1 i% L TR
YA t’ﬂh.ﬂ"j" -~ € o .,.;(wtf ! i gy
. s
. . . / it § a1

. . :{ @;’Yk Yertaa o be {“( e - . ’4\ ?3" L( I : ) {, / y e :{; _\.- ' .- . s i’f él I ‘Lg,_g n;? 7_5}"41 "atﬂdt.(li:“7‘3 ] , w & i LNy 4’(«\.{\ <4 * ‘

P ' e A I Y QUST H S

' Lo « K ; ) * : 3 Pow
: i ! f . V‘ " . : / :‘ A/L' - N /

B - 7 . A - - l g f f 1' [ F ictfece] w Chtasr SV Evaenyy o
g ,uHuuuuf Dt et vrnm oy S PO "J‘:' ) g £ ) ’ ’ pﬁ’!&b / )-u[l(o( cowle te et “‘3 b v

; ‘:' . A R R L .. ! t i c v

g 1 ., o~ s : 4 - f‘? v ,/7 . . ’f [ A i

» f 3, ] : : ' S i ; AR
f — ) . L des, wascarded
; uz;—%% 7cn.uu”<‘;|:7 ¢‘ ‘r‘ / {_ Th A G )(lﬁlclz /u 23} wt«q// /1(«#\ (y,:q:;,/trv d[} . ) ?i;
VA ST R 5 o / . s U St
NS : ‘ | A / a :

: M . - [ » : & )
e Yo p y : . . : P ; » -
H . & ive €7 K . o [N - g J d A / ,/ . T
g - . . - 4 : x4 - ' [/ [l &9 - . :
' 7 LA “‘,“'“‘-"‘\“‘(l\‘ 7 g.s/“(.‘~ AUy ‘/“‘ “L,,(ittg R \ P hﬁ\7( A% €L L f L} )
H . ¥ ! - . N
L i i - { - ¢ 7

.'1' Z}i . o . : ' 7 RN Y & Ny . !
STt v‘c{[ 7~ - / A o -~ = | o unt[( PN & OO J[c!‘ ‘e "-‘[’1‘ FRARoCtue £y,

g‘ TS e (f\.:«rf\ é:th L R A ) 2R LTI TR -l i C L '

3 . - . i ,

5,' .‘J :” ! ' S, I } i e "’1

_1 H * R { . . L ,"’ :[‘ ‘,‘ / ’ / V4 . < b ' 4 - I N * / /}£ ¢ (3\/0{'&( Coree ‘/“ 5(,\—‘

A - R ’ o Spr ? g ‘ . : ’ St ) i« Cl.’f‘* l L

1 ‘ v\u,-l;!46~~njf;\_ ~ dakg ‘x(x‘. FY ¢ L c e/ -'{.l - :f‘(‘ s~ :’\ RV QW . , . ' . . ‘l’-{/‘;gcjc QI it“ikk‘ CUaher

T A ‘ ' o / . \ : S : r
7 - < - . Lo . R - N . .

g ¥ i 7 / . ) TR » . . & 4 7~ :

- f— ' -, : . . L (C?d e /'l(l(su; ‘v(l. ey ~

. H ".11 4 1/'[ — . . LAY 3V e /l h, T : —— . B ya /,’Lp‘)gll"\b W“/ e é

Sheua ey {!\ Letiad o r‘ [ct _“tk‘ \‘/ /‘ AN, v ke f | 10. v Th // /12‘
h - ] ‘ -
/ g / f | { a .-
/ - ' ‘o ’ [ ’ ] Y / Fe ¥ PPRSTW SIS feaayrcd Adedk 7“'~£ AR e
Trig o !, F R " /‘/ ~ fe /_‘ 2 /’ 1 § 3 4 {,‘_Q(ﬁyt s (ﬂL‘ &\‘ QQ A / I
L r R ““/“, ‘\:f" e e den A% )l"/{'!“ O 270an- \ i " ’ f / / }
' ; /i .u" ! . ' 13 ) By ( { o
£ It ’tr / L ] 2 L ; - 4 ! v o h X v ZL 3 f f e ((-'(U\n L"{“ iy /}"’:W‘L o ca (i C gl /J' 2L
~ pro - ‘ B . \ 2 .. { y - ok ! _’
? & Pa 2 R XY <M (S) bac aa ds‘,;\.‘..;._( C tan Taerece dr ‘_,/ P AT o e kR "lr / ,/ y
. - . * ™~ : : : ’ .

/" / | o . . i / \ I ;»7/) e d/ o lu”; v _tf

A1 v s, + s ¢ J - A k] 4 " &
RIS i\({\.& Z&)’ 17/}" . ’ £/ 7 ‘ / ' : 5 ' ﬂ }tL '1 1‘1 &’(f""’ ~ Qe ( / C‘) ¢ " b
i ;» ¢i' P ey o !‘t(.’l‘“ rN- qedk ts / &kf‘. Qo , ,' } J [l ’

. b4 ; / k) . / . ¥ oo 4 A ;
e 4 [ ). | -, 7 Y o
*é[‘,[' ! 3 2/ ! / » . i / {5 fronsa ( Oepas Lad Gw}‘ r] Acetders dobioman

i 'Y o~ ~ o~ . Y- 3 ¢ b e - 4
b / R ) oy /o ﬁ;cL Caa c{. € vvag dgiy- 11‘/¢¢c1/. aver el Loy 4o ﬁnl c{,’!(*“;? . .
i / -y ’ L ¢ "
i ; ¥ { s X 8rly A

{ : cy ‘ : s / g /
< P L - 1 N 4 e

Do o /! [ a P AN 5SS { 2/ / / ’ é | | /f\" */2 cetesa® Coete Alea 2/‘1 o i ond ux ’(’ /3”"" 15

. - - - . R .

i A e, fOY X,El;\ ecd £~oans .pi“g Joctl( Yeu (e 4 [.( €14l cgreac . . % e 0k / . / / o
ik /f ' t . ) /{ . ! . i S o ' &\ [ {) F
H &3 ; . - 3 - .
oG L . s . i : ( [ '; ls wariqy R
Videslo i 75 7ty ro20 ) - ~ _ o~ : 4 Cine 20 Co oo meanee /f‘u e e ardedls eraalic 1t
3 , é faacd Ve dxXbecr n T,\ i‘ {l( N Cnbtgrnpe /\V'.({~' v';:] [ RN [( \(_g( ~ g ;‘ LLrie e & / B L'.‘

L I' : Bt 7 ,.?

H H . . y -~

1 ; é [ [ / ¢ / F ” ! . . ‘{‘ f{ t[ an “L ﬂ.(\nr [zt Corr ) laoafle 0‘ ‘““ ff Lit¢e (éa o ¥

j }; Lracden canerac e 1(( /,‘ ;.w;;.c(u A il tacch et (v o TEet e Cer e . ; hic a*leasen =:,

Toig ) . PN . K \‘ al
rf / * . 5 - ;”

1ol . ' 46-.:/ ; 7/ | [7 [ PP ‘/\

; 3 - / -~ - i -4 - -

RSO S el O S O BN 760 Lwel S0 - 0 : e /fm wne Lo waned Phal 2, 1l Sl i

1Y ry LR I e SRTVINNV AN SO 1141'( Vs WTWARY SV | o e i el AN : Q e
-/ (1 ' : / 4 7 WA 26 2\
; VA A ¥ ol /; ’ ¢ I : / ~ N i [ Z(d"hn)yuz/cls U(/‘»/’{C" Lan £R4Leq VY OPR “(t‘l A e i R

-4 ’ (1,'\ f‘-‘\(’ Al{“./‘(tl\b(,}i)c‘\'. /\;)/"(c‘: 141y ‘?/. {f/. 3‘ e f? o 7"’ h.‘:f .
{ / 4 7) b f 7 ’ g
: / , By I g : ¢ ’ L - L; P ”“2 / / Al) 1~ c'{, L }tﬂ\n l\ ) kL
i pre : e 4 [ #} 13 / A f - ] P ean / g vy !jr‘ - t\.J\ e ovvvarsdery Ui /1"“"‘" ¥ ‘o %';\
i dive « ll“t‘l’t t(ttﬂt' Wtig bravdcsrs ofa it ol « h uxﬁ”-"l)‘*" . / . EEa
F . z i
g « / ' . H « 1 W =
i ! o L ? - : ‘; - { {(“ /] fualu N Lo W& oL ﬂr Y {( im{ *
""QL“*““‘E 1[ ‘ . [ /( S G hedd . gp e i : zlt\‘ﬁ“’r‘ ‘"“ e 'M N
i L o M € e nacx el ¢y ’T( £cf JarL Sia L5y pelec -Lf v ‘A'l\ hd‘lﬁ } /
,—‘ ? ; - +o0 - H
3 y

4 '}I} I ‘ i S, Z‘g / A [ {N/ Luad ;r:;v : ‘»?
i Ff - ' i- (3 3. P 5 - ' AR L I! ({,9/3 ‘24’ taate s N .

? “4?* ““.‘“ lll(ﬁ&f‘j £ L/‘ff_’, ’ { 11,‘};;; l‘ d,yfg_l od g";_;[. .r"{., NEIV? u(“’k qascty g; 2 AL“““‘"‘”C <« v 1 // / ,‘f ‘ . , ;

¢ B 2 ¥ B g ) o g . = 7 ER

i L/ / Joop D p gy P

Ty A . e 3 .

YRS DY - g / s g - ) - . - ek e seevoon Lefe L o Ceot ,;_»}"_ég&; i)

tIRy :;’:‘ PR PPN od > e ;4'0&&&(& Led e qnven veedeed R /7 o e l(m;’,‘ ;,

.: ‘j‘_ . ,I :’ } ' N ‘ f' - - / »’/ 17 i ;'

i ¢ 1 s Lo : f . , 1 : . / /’ cmr;"”, L& ois f 1

ELE L D W A : © ks e 4 LS, 3 { (¥ #- 2 0

SIS o ;(_,]:.;( BRe o ,‘;‘“é o R {em“t‘, ,“( (, (““.‘ . s . e ;{’ /‘/;-N e etim VRAhtiv sas oraoke >a { _,7} fresa i :

ERNT Sy s / Y S LA , v }/5"‘ / &,- e ;A0

(R 2 cc i 15 . ' EN

; ;; A : ’ - o / I‘ - ) [\ r'*[ [ *< <y £ i ;&[l éu C { 4

14 7LD & # f F, : . iy b s PR ¥ Y ¥y » 3

,3 i ,f,f{“ (1[11"((( VTR I vt AN gy @ra (({ U e O S /1 CU /, &L e aSNE SlL //,lulktt 4 0’1{'}’,}) S

F RN . ‘£ . ‘ ' . MLH ﬂ‘-”“' i/ . i ARSI I
:é . > - .’7 <. T ' A ’ ; A "/ /; ’ §“

,: f q- - . ,’ h; - '1 / ) 5, 2 /5 g , N . (4‘1 ] .: 11

3 ’;;'\L—l.\f*(tuu?“»é 1?.?:74’ SeRtasgen. ,\ e {:(ltiit({ ,‘,u-_&ufrlict e ‘SQ( . ( CTan l; quh' 7 1“ ();rup‘?(gq. o f[u. et ok ;S fi {1 L{(‘gév_‘_{‘ . 3

q 'f '[’1 ‘ a t(lz A q.';c')\ /-;rffu. ;u‘l’t-&’t ] é; Ué s ion - - 4 / 1'

R 3 1 . N '3 v . & - s K v , 4 18

} ol Ly é\‘/*e yrerfd o “’.,‘“-H‘E" T ' v ‘ *ff' Qe A«t‘t cw_uc{ u‘/A/:‘ctv eotivie A Caaden, &2 odee f, fi

' 2 / | }  Whe . A tH .

y : . H P s . f / i
Lo : ,f 7 7 o7 . : P IR
: [ 4 3 ‘ ) - (iu{t-c - o {, ok
13 ] i - Tin g Lrans o 16'\/ A * Tk
i ile OGAA.(G{. {1 1! Pag [({ i i ,T‘LLKQ rRL ’/‘!f" weTin * «’ o ", . . f/?;,j ) u%‘
(g g -y . ¢ - M
k ) - - ' Ay SR,

L )
| ~

-4 | B

12

0




LB N ey el T T S S -

S A e . .
. N S
\ ’ : - o . . ’ T ! ' .
! ) . } -
1

' R ke -~ - k3 .
Tcune o Jie / ‘[ oAy PRI ,3 ok
- ! A vouey A 00 o ke ol <
! ’ ima gbt(x{#’t Ak il l“' e Lo othed . 4
. - .
H - R - A ey S, -,
: e -~ . N . « * - H . ,‘ N ‘[ < “‘j}‘ ',7¢t‘ ..
h . ‘$In.l‘.~ - . (.sgt;’“‘ , - - 3 ' vl/ cin .{)( [ 1 3 ’ ({ x“kc‘- 'Q‘L/Z) J Fe Ot‘.‘)/ ¢ I/ Fri A
' ’ ML R PRy ’ Verieersefa, Fia . {o"l‘ ‘- i h ) ) i" [ag Cli*l o v g v/
P ' n ’ ' "
s . ! V .
i , ¢ . . . 7 /‘/ 7
cf kA . 4 ‘-t . . . ‘ % . iy <
: ¢ A Rt e g, [ TR ‘e . : é > F O ] ' /i 4/ Pl X ‘7‘!‘»(("{7 “hew/n tar l‘:"‘ v ){“{ )‘}‘{ ""“‘[‘(5
f'y, . i S R ) itttt“ o tey « m -8 ot res R "l . A e c/‘ /7
) . ; . | ’
I ] ” 4
v 4% N )‘ 'i( N /’ s - ¢ ! ’ ‘,} /1 ! ? /‘ { /; / A [zz“*
“‘{ AR Y SR (" / ', . * ' ?; ‘.gc‘“b IEERL) . : ;{’j éﬁ‘\_&—lz( L/h i(i(‘d)]l—-ﬁu Yre ":LW‘J,' ) d%)i 1L [(‘11’
”!‘ ) t/'\ “.‘"‘,‘ “‘{‘~"(. ...q’\i.l_‘ e bua L \ F2
. . 5 s " N
! ’ N ' , J .
. . . /
Ao C ‘ ‘ Iz / w,/ / i
. ’ , / i - .
FEY Iy | ‘ . . )} s ’ . ! 4;0//4 /4Al>' Qi ‘1/"' L /‘) St l'u‘“’ k‘(-b I
s j ’ . S e LN be w: 'y ct I‘ . ""‘ PRSI L ‘Y s4%¢ ¢ - . .. // 4 / ' [
' . - - , av < ~ , : - B
" 13 K . L ~y . "/ . £ 3.
4:{ ., :, K . | . - / y . " £
R ’ 7 ) ' . ; ’ Ot 7o —-‘ ﬁ
H MR & U, ded U0 . ;7 4 g i . W Yyt nc,cc( £artve i e zimtc ;‘/ x& lua&‘ (PR P CL‘\ 31’# 0(‘* .
5 P LI, . / 1 5[ et &0 R i
-y Ca- i falag gy PR gavsatdgre (s~ la / . , :
v s ' i
3 T s ° . - - e
Y IV / / ’ £ g Y ' P Liaol AR VARl
i S tae s ! r - . : [ / / iy ¢ ) e fiu
" . L - : . d . Lo {‘LL 0“’.0- -
oy “’, L IR ARL T & R RN PR PY PN {:’ €ty Clie raaed ,‘{¢)(q, T . . fal 'h_{ LARLL- )q AL PV TR, W'e 71 .l{ » e ( AL /\ C "(//J,‘% z:
. . g ¥y
. - ’ : & 3 . , : 7 - £
. : . . : S : - AT
Ve ol (- . , . | e KR J g ,L ) i
;. S (- e o, .":' ? - 3 , , . - : ‘ ! . ge ’r\( /M_Lc . LJU]}U/‘ aadpy LV Gl (t*/lt/)/)' ) ?a/ s ?’y‘
LI S P . . . ‘ : . :
?_I ; et [( V. ‘f’[“ “u,"‘[“‘.“.(‘ i ' I . ’ / / / /_ /-1 i . ¥
£ R ’ . . yo! b : ) g
S PN ; ; s [ / R ;
. ""‘(u. { u( ORI NE / o~ J (’j e if?{u ftfi‘((fnt tea o/ /(07 14\7"”’ Yf‘;_ Loraith oy /zt{?x,\ £
§‘ , i g ):vn.olt AT TY T Y :n& (1"‘- VLN ’ ' . f s ' Lo ‘ / k‘&
il . (! T ' ’ C ' v 2y
{don, ot ' : A | e S Y‘f foout. L Aol
5 At)f_‘, @y . s S ] éu’dx—) FLaas ML&/‘kif‘il‘ \‘:,e\ ((3 €ac 11;?‘ < ’,ZLL}\ .r‘;
J . . ; .
C, R . § . N '/ / ¢ ’ {
1. 2 - - : S i
. . Y ¢ . - 2 /i

y s 4 .S . -
i f\ J’ - N - , < / (L ' ‘/n,’ 7 a i
{’ . . | [ll‘ \‘((‘ /“ . // /‘ e ( o 11 K. 37 “. l/v(‘ e | \ :‘ Co. ‘ . 14;“0.1.1»\//34/; < /'kk\;y) ({/muu A(u.(l"{/ {LlUL [ap %} o/au\u»n?) /K
tl'huuq.- ( )

< [‘ \“[ . "7{l‘ e 0[ 6, ,‘}(\:‘ ./:1“‘:— ,,: » ", \\Au[\tt ‘/i l“a" ?.n-uwﬂ: ll[m(/pu[ c\ntlf_ P [[“g

ey . P

7 %

& b}

!"\Ok : \

¢ ‘ j.v’ , s ’i‘

Al o, . : o ( B I PP

L, ’ggu I{ ? )/ . o, - ~ [ "’/T“ B : ' '\:}11(0. ',\ o A“Q. \A.U vl coveed 000 el d s Lee N

f : Adlderntechee . o ! Can el £ YL /. . fog Lecdicre il : ) L ‘ > %

g” ” '/ ' 4 «" c . T ) - . . & . - - 7 - t
j—‘!\‘# [' " o ‘7?‘ g ’ s : : ‘ l I!/F‘ j ?“g

/3¢ ! ‘e > A= o - / : e - o N : I < ML Ca e r)\ @G _Bitte ¢ S (‘_, o

IR koo (g a«/eul O N A S Jelitalatony gy o g doys ot |

i,’ -, 1 A . ) L : ) ‘t-,‘ . b/, L/ K g

4 e Lena L.l / / / "o - I * &4‘- / : /’/’-‘ /}’J- s N SN AR

3‘ ¢ "”“7 ~ ‘/ T ﬂ’/tcnc" /"(nnr /ﬂc . s Qtl "fl de g AL N e C"IO/’ (Le - l/

[ 4 Fag I 08

-

"/

N Feral ST m s e s AV sm Bots an S aedeime

w,rV .

»/g)f) ‘1[(011» /DC 1(\‘ ‘¢ ‘?‘fli f ¢ 7/’.

\
et ’,.___.v...,v._\_-.«.ﬂ. f«»-»uu;.‘rmﬂr.«ww;:‘-rmwa@ 4,-‘-’-‘“%

4 x’

-~ / /’ v / - . 4 é A A , Q L (?’/:2 C&4 17‘{,_( (n[(lA\ l(&( ‘,Q /,‘(/ /A (c[‘,w),‘( %

= 0 / ‘ I W & S e N gatg.(q ¢-( € / / /\

"BL["(IAZf‘h / ’ i 7 s : i,
'_sz My, (rh u;/:‘ c/ ;

=

) “‘ : [) “/ RS -} . {..‘ [ g /
?L/“; CE TS At By o h Cale % ‘(‘)I(" Fo el

\‘\ LY /f\Q

R T UL

<

v LICE Qs - ’('// ey [cntq Ot /{ -’i -)nt«{- )
(){lq"’lty %AL ~J ((c( LL lu 9\‘ Yrea (ﬂ{((‘\\ to f( (‘7(/\-7 T y o | ‘ ;’\llC‘*“// L %1“‘/27&( Auz #f“- Ii\“ w C{La(‘}l‘ K/
‘: ‘ I3

o

4 ‘ . : i / ,ﬁ[

“‘*\- / / / } A ‘ f“l . ‘ l’{‘, /
(‘ l" Ae L O ,7"‘/“ %—?“5 (m, PN [(4" 2%. V; . ,

,/\- 7 Y4

- . . x%'
. o & @ L((O L"L“/u'( I(f 0“1 "‘“({‘ ‘-’ft"{lutfu ~ t‘-ko{lh ‘E .
' B

b

s S e
hY

o,
T

v

o ‘ y, .-a/\ .c(({ 7;,“{'/’; ‘
, , . : e |
%‘ - ‘“/‘"/Q-t\—: /)' R P }/“‘/ (”0‘" L*"/:‘ </ 1{ l" S S Vi /U”,} 4uauux ISTORNN f?ﬁaL Las ¢4 6/(3a ec, {,\ rvn.;;t(/ ‘ i;
Ve g gl T | i
:i L?a \(“‘ /Y)).a“‘ (0 /I/’s/ , .:if . . o S . . . / / ‘i
4 . LITE Lo < ,& :, - , o '- nw&‘ iZf: C[“,, u‘q‘ ux(uc /t . ("\.llfq/é/é/“ o g
£ e T u_ S 1'“““‘/ (s (uecc A ff" l\ro/ ‘6/¢ /2\7 . ‘ W

PO

. JUF . “mf.ucsa. iucuo « 'atﬁ( ;f( y ‘ﬂ’\"/{’(uq) ( q"‘lf}:g("[:‘).
o o kt - - <«

i
( Y
§ ~ &8y v o . [ . - -
’ Yerra e (A/4/é Tca_u-/\u n)tr(uc)pl-/a»,i ! ' r/, // / [f— {'if!;]-ﬂ-~¢ RES
; {/ [ [’ ‘ % / o \ . oo N Q‘)Ll’/‘l’.( / '\7" “‘-' Yo cC [ /Q( Q—C A-xrot DY (L!,';w //;2,‘:' ?1:
”Cu cauu 23] - ‘ . . - ) ) -5
: /lf . tl‘—((f‘A q!a[:u.(,u (_m o u4‘-f(,) .L‘“[ . ah)“ - . ) ’ 7 ] ‘ B p - . %
i . / & ; - ) f i o wic Lex 2
gfff‘“‘ 'Tf d [ f? / Z E Llr Z lll/ f_l" lfl‘ \/Y‘ L\7( .(-’(T.'Ll\-f\) (}l‘(\(qv(‘)‘ 0 S'
i N s ‘.', - l“‘ "”‘— - _L‘- Q;CC /\ /[,; ('lu‘? - L . e - / . < \:,
f‘ ” . b - . ! . vl , : - /, ,? 3 .
: 7 / . o Z / /L . [(’ / T
o : ‘ Ny SV r\ tase C
"___ > g a é{.,““?{ [‘7/‘7\—(,’ ?/ ";/( e :J):lﬂ(( <2 ece Lerne ( ’ . A ) (!’dl! /Z[;Q: ¢3’LL‘«£& "y < ](‘»(l( (&I ; C“tqj,,c< i%
n ot DA : ‘ A s i . il
4 . - ,’,
¥ (/—\ R : . . 3 . . . it
£ 4 .,‘3 < 3/“ . ‘ , Jpa / [ . —— g p{ "y / T A s v 18
z(‘tkic( QZ "‘/‘ e //4( ml.uf./: ‘&[’Gu{‘l‘./; N?.? & ' g (Jf' ar ‘ . : . éx.loc - w;_‘ra ey / -CU)? 4 R CRu €L g, i’\, A.,( ./'111{‘ O“-xe,{ﬁ s
. e ! - - £ X 3 . .o » ‘!‘ . - - R .. ¢
?' T At it s s " z ._‘..\n‘~l_-- - e "'“‘W}M‘?“Twauh“ﬁ Tt - O H"""‘(s-—_‘ - . B }J, T s e N - . (j;vf\ J
: ) - ] e s e ; ’ Moy T L A ———
i““‘"":’“j‘ “"%Mﬂfﬂwo e SRR e VAN gt % PRl L PO




~

SOPRN
v ¥ H , .
;; “Y\Yll"é"IA .
P S wef,’ - * I N \
P / . uu('[ (“ o -Z ( “
o LIET I ’
i {g ( - € In‘l;r‘ ‘|“'\,““"",“ ‘/(.t—,
N qC -
¢% . 1)\(? "“Q(‘\| . »
L ARE » e ¢ ‘.c() A .
o ,' ‘
,;T//\» N . »
~ T Ie A n[‘ 7
l‘ ’ ¥ .-
: CSe nc.u{-/' e~ e v.nv“/("-
t 'Q . K
7 D meo o, ot [
; (e o g, ( . 3 . .
: 3 s sl
. X / YV e [ Y BRIV (.(/ et
B LAY CL, \_t':’ ./‘ },-‘ [ L
‘\ - ‘\‘"K 4 y 3 7 el
i t‘l( € . -‘ Vs
Et i‘ RE( - ,v/ i LL ‘.[\“,“‘.( ) (‘_(‘/ PRTY RNS
:c[' f\‘r( ” /
i Ly oy~ / o
%i '/ SN }(LZ oLy ',}{,_ / PPy Y
t. ; wew 3/ S ceit She vesee ™
i lL 1A . ! /.
lk o v
'5, b
'(/i{‘! i N /( daas /{\ - - (‘ -’, ( ) . PEE -
: y ] 5 -
‘?zz “‘l.f‘/.\l( ~ /(‘Q(‘L. 1(l‘ K(\l‘(')‘l
2 '@,00"‘/\\ . /
Ly 1K tuewl [t( “““(l’((( j / g
H ¢ ) . - .
’i[;[} . . e u‘/‘(—) llld:A)\/ l(iouic(
L ; Le (,{;/‘
«

sl

b
Ly

H
RS
i

Caq
( L] x()\ i e V(\'l(q’y, d Negey et~

lnn
© ;}lt/ 171&({ \\Q ?f /((/qut(.... y o« /¢’7~ 7\
. /u.\uc‘ ,“C (.} ) g ‘ ' ,

(L 5'7!(‘\‘1){

’

~ 1.7 o
“""‘/\’ct.[m an/‘c{K(r e

¢ (‘Zl‘\t z / t‘/ °
- - .
e «r 'O(Clqcz‘” R '] .- - !
CAlw> (o

. .*‘(u\‘tu.& AAN A7)
[T i,‘ (’)

/

i
ialY TN T / (
/‘ ALY V] /u Yid (\//.)/.) Tuu ‘r - gf /A(c._

Mo L‘[ AP /-
N " W AC e (\ .\L ))(_(f’/v “,(ﬁ.‘_(l/ ‘f.'/‘
£ - / /

v ¢
;m(1¢dt~\
o i y ;
el £/~ s S
; © d¢hevra ‘,{ R * * - *
£ . / 12( LACTaecan -i'.-\f{!("lliclL\;(‘w.-\;‘.(‘,
.1 7
/

3 /
e R
}iU‘N YT e, vy caxd

I

— 7. 2 ’ =y ;
'y F4 .fq. e’ {‘ Q)'i-‘ ‘. > o« U3 I.( hd X L R ——
4 Lac - 4 l(‘ T € B ( ) /
r/ . . < \Ye ¥

-

. “c
g £ S SN W CL( .
,§—§ <o xh.“ ¢ o
'Vi‘;;. Lo v LTy v‘"‘; O¥r g0l
PR . ~ § °
Gt Lrov s '
P &1 ( ‘i r/- - ;o / I >
1g3 Lf s 6 / 7 #
4 - ’ f to‘“‘*"" <t "”t((/"/-;( [ ER YT \&rgcl/\)l(
' ) (-
LT; [ [ }‘/
/\ ‘.(“ [ {_f‘ (7[( Y W' l’(’ 1k (4}.,‘¢L3,,"‘,“"‘.(
o . <7
t ¥ o .- - ‘ L _,.
. 5:;4;(‘1{} i K il 3 - 7 -
¥ o N Fi . - S Y = /
* I'J‘U-’(“f' / & ff:cq«h l"‘l"/c Cra .-}I.:t [zl LS IR IN A
- ¢ .
0}"‘;',[ Pl —-vff-t — / Va
[l . 40~ 3
¥ LAY ¥ -2y Py ‘,tli’ll-((‘ L& ‘&"‘ (\l’,t(?iki (ttli"/f t(.:
A
. v . [
v . / 7 3 g~ . .
« l““-‘ A QJ i Ll g-:"'ilfi\_ FES o (‘( \(4&& V{[{!go«-‘a? {/
“*‘ 1 ’ o
. Vs < f
P ,/L;L‘le i

T . ] .
f‘"u{(t F YR i(g gLQ A~ t.} .{aﬁil’(f, Fan) P !‘3(31)\3 'Ag‘\,.‘_y*m\
. . '

Aot St W Ry
D L T
P 7T
¥
t
o

pe—.

J

..

A g

- s

!
i

RO
caee s

B

1T Aaaamries b o 0 R songan e

3
e e erew

ST

Rin S

N

—EETNN

E:

O

e e

T

Y

Saed es

v Am e

e R

R A o N R

e

PR

e TS

T G

[P

; e sme e e s

3

-

Loy L - — y ‘ s
O TP : 1L : ( ; j
’ B to . - !L l(!d) x.‘ % “u{c‘zg»{i e Ed{(«{é(},‘ :

- - 1 K
Sty ; p
cu’( 2 / g ﬁx— / ;'/-‘i, B <
e 3 P 4 . -
/ZﬁL a,/uv. o~ i/ I~ R0 [muw Pl V2 4-"‘Lllué t‘/f*& ta -« N‘zwu”(g 3
’ // /

+ ‘l - i

——— z .

Lki }u," Tt ke ?«,—y\ GO LIeRA uuci) ,_A‘ LIS TS ' [u‘ /Q ﬁ_,{[ht}‘a{,

N i / f/
: F— 4
[l E ? / 3 A
Zhied ,Au‘/”/"‘(xf u»u./g *’CL [(tl(l('u U pyrde ‘ut/“ CCPas %/
Y
. ;’
Y Y/ . Jy S - . 3
-4)[\)._2) LA.)-CF.{( k. /,L/S“ (r(nl,/ Citre l/ml . ) ) PRI . :
P ' . 14
:—x
; "‘91&1“ / . /L [7 —_Il_‘\ ,,} ’F'
‘g Q- ' ¥ /uﬁ[cr I./o e -y ki t/ Lo leeny )Rj ik
fi o . L
; ; .
g N
’ - s A ) 4
”jz A [f‘& r_ Feat 2 R S W EL U T RN ,(¥ %1 i
NETETS (ﬂ\[ ,-Jau./ AL ¢ * 4/" ! RN § it
4/ I
{ / - / /

s / . . ¥, i - . £ f - -
ar1acds Al A gxc‘(‘(b Eevidematory LS .'1[‘5 cllerg ey~ i

7 . 27 ) TS 7 ./ )
/)c’-‘»—[" /:7.' . ee . (C l{-((n““**q ) fi'/. .0 e 7 o 4/7(1 F P w?[-x.t Ay 1%_', "’"“Jj:

’7 i //
7. X 0 {; ”/ ‘ 7!“\ ,
(t,."ll i L/Lr!uﬂ‘/h <y S8/ (x”""’l can unrcten “‘ “‘5/) Lo T

[ - &
o -

~,

< i -
N ‘ 7 v .
Sl '/(f)‘-f!z.}flﬁ « i/‘*""“ “[ / LA rrta l” o f]

/ |
Z::( _)\(cl‘g‘_‘r\k(( \t['(ru..a._, {["v e [elti[ ﬁ‘u‘ ‘i € n‘{‘- ﬁ‘u“thLf(<

ozl e )

/

4 /- [ / |
7 ! . ’ ¢ 1 * by
; K ‘ - y . . ? I :

RS TIh/ ‘ PESSANT Y _//‘_\ ',}ze [ €21 fi/,l(‘ Sta Qo Nn.c ttcx,t{:- {1 % 0y L 47 4 j‘;

7 . 23}:

C T ] e j

SO ;Lt(:m.m A , u.h /(\Uﬁ t“a((( ,-Zr“;,_‘f}‘ ¢L._L.A,)}"”;A R

/1 it

1} J

~ ! ) ,f ) (" =

") 7 / 7/[ L o

Z‘_{:’,-'4> Lo S l(.‘ ""\'Jl.\cj 1

. .‘ A} s L% S d
ML ctaearren ‘/:e“i"'“ A Ll S ﬂ'

. N S ;.
‘l_ ' ‘ ( "'j/ / /

/‘(,7 4;‘(‘:‘» pEEAT ™ (\(‘)u(tlt ol ..w(/ c"u416¢c ¢ fe
/ i <

o Ao f /. cetidimed ‘

f;{'u‘tz;: L/t’a-/’.."’?‘!\ﬁ oLl oo {‘?tj{'-' Ceidg e A €O € o ‘;c\ ar
i :1' ’ ) :
;:/' - . / . ) . / P

h NN
Y " { ~ L e T _.f .
((t{.{(lis At iV tilJ, g:(.’x_?t('\?:_,-i_\:lCt(---‘_{Qlift ¥~*\l .(/1.;6‘.,

A . : { s

£ g .2 ; £ 7 é" s o
ode A i}(q«l\l’/bt(q(;l N S A 7 /' AR {T IRy P4
yrrene ho ;o S T

T Vd ,
/o { . o) I - {[
Lo U SRR My L ALV NPEIE Ll raerth “3 LT TP

»

FAPR
}

; . . - . ;
v Ry 1 / T i { s L
4 . - AN ra - L 5 5 3
T 'C)nu.J:{. Urap comed Yrretdin Yine e ‘1’\ Crenelea '*nt ~
) L p { 7 o
L g lkg {‘{ ln Lw (PPre Iy} A
F ¥ roh &7 L ! iyt .y,
rygriaey Clis Age U . : ,{‘*f*’

IS

N ‘- c ‘_’ . ,, f N
4 X [ f T}rlRc e s (TIFERL c‘./..( “/;"‘ilalw( g
Uf'&s.g muu <ur7 cxaesf 7Y / y ' 7{2 .

SIPVRE R L

[ 4l € a3 N B
AN o : { i
H . o / —— . . . Ry B
- f - ure S, T el s S - . i,
- A\/E~;7¢&~J“‘ : -, N
.ui‘slt'/{“‘( * X . P
« / //!? . !
/ o L2 ‘3 [ .
¥ F
- o B s Zhie Ficoenw 65 dea -
< SR » 7 o e o N
¥ -/P ('] '(‘T", ' Lo -
y ; o K
. ‘( , Vosd codl 54 &)
s shor k& f:l’-—l"i AL L3 len g Ty 02 (T
/ :
b - > " K
{ o (‘ * L. Q/) - i




= e o T T T et T e T
[ —— W - ) - ‘
‘: e oo — T T ) - ¢ ; *
; f §
. B

: EEIN] : !
t h N - ," i
z e y et P e B, H
i /e aal g L A A /./%/Vd < 4 !
1 ' '
7 /7( e 4 7 e [ ! ' (F
'

N
‘I\‘.
\

o VARSI '. o GOVERNMENT OF MADLAS.
. 7 2 s . 7 . - / z” ' o , ! . o ¢ Ty
(i Vo tly Do - - ¥ PINANCIAL DEPARTMENT.
L . . L * : , 7 '
5, c "’/ | k':‘ i- Vl (‘,
i . N ™ - Y - TN ~ 4 ;'F E *\
NN Y N A R ,\\.\\ g ‘ NS S ‘ 7th Tune 1878} No. 1003, ..
. A\ L -~ -% N . g : - - ~ \ . , K s o o
r » l ' -, \ » ‘\ | I~ ~ N\ . » { .- ] - - .
: ‘\&:\ ‘§ AN :\'\‘\ ‘ p NN Y L PR Municipal—Watsr-supply. - .
\l\ L AN n \2\ v AN -.\'\ TG CRTEAS g oo 1? ! .
v A SN . N “i\ = AN s Read the following paper i "‘
\\\ % ~ . MY i E ca L Sty -

Ko.26.... From L. B. BURROTYS, Esq, Acting Dresident of the Muniripal Con-

o (hief Seorel Tated 2rd June 187
mission, Mudras, to the Chicf Secretary lo Gueerntienty dated 3rd June 1878,
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/}w
Lgs
Fa R W,
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PR NV ]ﬁ
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4
/\Jg
4207
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v/!,‘:/)e,...ccpl
2 A~
P ¥

IRY S
/S /";n

)
N
Y \ j
. : ' L 4 -
N N ; . SN : B0 T ~ ~
4 - 2 e * N . \ . . O S AU SOV ‘ . ' - R .
3N . : N 3 . . ‘o rerumernt Or( arginally uoted,. ;
3 §\Q\ s h N >\ N .. 7 N N % I B Iu connection with the subjeet of the Goverument Order marginally noted,.I Laveo
NN & N I\ b \ S\"\ N 2 K'\ \ N I EREEE : ‘ , .. the honor to append, for the infurmation
Y Ay ! N R AT AR 2 No. 911, of the 23rd May 1878, Financial of Tlis Grace the Governor in Council,
AR N N A A R NN TN < ~&\\“\ AN ¥ - Department. ‘ : some analyses of the Red Ilills water
Y. ¢ Aty N ' ) RN RO Sl ¥ \ : : . hemical Examiner to Government.
N WD . LA ! \ < v X v s QY P recently made by the Chemic? ’
N " NN \\> &\ : N DO < ) e : 9. The analyses of the two samples of water taken on the 8th February from
: DN N ™ SR \:‘ \’: \\:\' YA ' : i " the deii\'cry channcl was for the purpose of testing the valua of o filter invented by
. . H . ~ 18 B . . / ¢ hd s RN .
s : ‘ Mo ™ SR R E Captain Tayler ; the sample marked * being Wat‘er W hlch had passed through the -
' - - r P 1 filter, und the othor, water which bad not passed through it.
S O i ’ ; . ' . . . :
‘ is ’ 3. Former enalyses seem to prove that no contamination takes place in the pipes;
; g ' tho water taken from the most distant taps is always found to be as pure chemically
: ! E " as that taken from the channel. :
g0 —
.
of . ’
th Ex~crostre No. 1.
< s ’ ’ A warysts of Water from Red Mills Delivery Channel, dated 8th February 1678,
] /éf A ca } . , s : Uulabelled.  Murkel®,
P fe Ty il Total solids, mgrm. per litre .o .o .o .. 0170 0170
.';;; - wr ‘ A‘// 7 l‘ - . N ‘ i ' V‘Ol&tﬁe b1 *y ¥ -e v (3R L) 0'0:}0‘ ' 0‘04{2
; ¢ RS ’ . .- A L o " - f Sod;_h_m (;hloridE, ” PY) .2 “ “s e g;o:b 2;0:{'()
R T ’ A Total hardness .. ce e e ed ae ?‘°3 ?)3
+ - F) . - . . P 4 ne
[N "//,»/, e 3 . ! f P(_-rmﬂ.ne}l’t 8 . »s . . s .o s 6." “ ~.0‘
b g Fres amwonis, mgrm, per Lo o .. .. ‘,ﬁ 0-23
: fiy Albaminoid smmonis, mgri. per Litre.. . .. 036 033
; i % Nitric acid, ” n,ooee on .o 360 363
' = ! M * - . M
! i Reaarxs.~The two samples of wu't'ev are 1:lent1<:ftl in quality, Tasts and appearance
] ¥ sod.  Sediment of ferruginous clay with vegetable fibre ; some water-flews.. Water from
i By - §Zuv;ry channel was last examined in June! It then contuived wmore solid and more vola:ila
i Dif magté}; permanent hardnees was less; free ammonia was greater, albunidoid ammonia nmuch
: zreater, nitric acid much less. .
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