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The River Cooum,.

Referring to the Sanitary Engineer, for remarks,
Chiet Engineer’s note on 1}1»; scheme for the
improvement of—, and requesting to specify,
in detail, how far the amendments ssted by
the Chief Engmeer will affect. the estimates
uhuudy submitted.
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1891, No. 349 M.

Mr. Jones’ scheme for the improvement of the Cooum consists of two parts, which
may conveniently be considered .\«'pxn'utt'l}'-

2. The first part, dealing with the lower portion of the river, provides for closing
the northern of the two branches into which it divides near its mouth, for improving,
deepening and resectioning the remainder of the bed, and for obtaining a constant
communication between the river-bed and the sea.

3. For the upper portion of the river above the Harris’ Bridge, he proposes the
A
»

construction of three weirs, in addition to that between the tidal and non-tidal
portions of the rive r, for the purpose ot maintaining a maximum depth of four feet of
water in the bed.

4. In both portions, the banks are to be improved and strengthened, training walls
and groynes to be constructed where necessary and sewage to be diverted from the
river, \\'iﬁ]w wharves for the convenience of boat traffic are to be constructed in the
tidal portion,

5. For the first or tidal portion of the river, two alternative schemes are sub-
mitted—one in which it is ]»]'u‘:»v)x‘e‘li to admit the tide f]ll‘ull;h the present mouth of the
river, the bar being remoy ed by the action of a groyne which it is proposed to con-
struct to the south of the .\':q»i:-r Bridge, the other M-hvl_nv being for the excavation
of a canal from the harbour to join the river near the St. Mary’s Bridge.

6. The first scheme is estimated to cost Rs. 12,25 000, the second to cost
Rs. 10,90,000 ; about Rs. 2.50,000 in each case being due to the non-tidal portion of
the river, and the remainder to the lower or tidal portion.

7. Mr. Jones ¢ xpresses a strong upiniun in favor of the first of the two schemes
for dealing with the lower portion, and 1n paragraphs 38 to 62 _ul‘ his report, he discusses
the measures to be ad pted for keeping 1]1“.}““' open 1”‘1'1 gives his reasons for con-
sidering that the groynes proposed by him will be eftective.

8. I regret that T am not 4-1»11\‘1111'1*(1 ])‘\' the :xrgnmvnts ])1‘«»11;;‘}1( f«_)l‘\\‘iu'«l, and
cannot concur in the proposal to keep the bar open by means of groynes.

9. In the first place, it is by no means certain that the groyne propoged would
keep the river mouth open at all: that it would remove the bar from its present
position is eertain, but it is not equally so that the latter would not reform further

L

inland : mv own lief is that it would do so, though the question is so beset with

|
uncertainties that 1t 1s impossible to ‘..:':l\"f a I'”\l“\.(' answer to 1t.

10. Whether the bar would be removed or not, it is almost ecertain that the
construction of the groynes would cause erosion of the shore to the north of the river
mouth, and with the ult of the construction of the harbour (\\'}li(‘}l 1n its effect upon
the coast is nothing but a big groyne) before our eyes, I cannot but think it would be

l"lif-f.h].\' unwise to ¢ mstruct ;m\l more sea groynes in the 114‘i':;']ll)!)lll‘}l()1n_l of Madras.

11. Their construction i 1e less desirable, in that the object aimed at can be
attained much more certainly and efficiently by a slight modification of Mr. Jones’
N'l'tr“li \I'Il‘ me.

I 2. aracraph f the wort shows that he sees v]v:n"l_\' that the ]‘l'i'll“ "}’i”“’
to }“l‘ arrived at 18 not the re Y_ :‘\\i,,“ ol water 1nto ”lt‘ ]'i\l‘l' ‘ln"l. i»![} [}lq' ('E"w‘v‘““:v

tion of that water, and this is onlv very partially provided for by either of the schemes
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13. Admission of tidal water, and its emission by the same outlet, will produce

oscillation, but mot, or only to a very trifling extent, circulation. A very simple
experiment will skow this :—
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A is a good-sized tank 12 inches deep and @ b ¢ a curved tr
depth connected with the tank at both ends. If the tank be filled t
inches of the top and some light material such as sawdust sprinkl
of the water in @ 4 ¢, and the tank then alternately filled to the
six inches from it, it will be found that there is next to 10 movement of the sawdust
and this will be the case whether both ends 4 b be kept open or one closed and the

water admitted through the other ; showing that there is nothing like real cireulation
in the trough a b e. :

ough of the same
0 within about six
ed over the surface
brim and emptied to

14. The condition is strictly analogous to that of the Cooum and
canal connected with the harbour at one end and the sey at the Napier l%:?(IiJ;Zegtntivg
other.

15. Tf instead of keeping one or hoth ends of the trough
now close the end  while the tank is being filled, and whilegit geﬂ';fl‘;eg:y t(i’g(‘l’ll,h:;’e
both ends until the water has fallen three inches and then open 4, it willP - fglmg
that a decided current is produced from 4 towards  and that after a few ¢ tides,”
the whole of the floating sawdust will have been carried out through 4 into tsl’xe
tank.

16. It may be objected to this reasoning that, as a matter of : :
having only a single communication with the sea do maintain g consf:fltt) ;;iall rtl'versf,
but in all such cases the real circulation is maintained, and the trang ort ofufa 1om ;
matter effected, by the land drainage, which is, as it were, ponded uI;) ik oxglgﬁ
tide and allowed to flow down during the ebb, the velocity in all cages bpiny e 'doo
ably greater during the ebb tide than during the flood, o peculigr fo. tgl'l cons} te}f-
Cooum is that during a great part of the year there is ng | To. 0k the

and draiy
the velocity during the ebb and flood will be the same. rawage at all, and

17. We can apply the principle of the experiment described ah
by the construction of the canal provided in Mr. Jones’ second ove to the Cooum,

se
or flood-gate at or near the entrance of this canal into the harbollll(i'm::z:llxld zf atluik
opened duriug flood tide and closed during the ebb., In the m(;uth of gth: A .be
(at the Napier Bridge) construet sluices to be closed during the flooq Bidonn) 4 Tiver
half the ebb, and opened from half ebb to low tide; there yw ould then fy uring
circulation from the harbour towards the river mouth, and the water issui (ionst‘mt
latter would, as will be shown below, certainly have sufficient scouring gq o ’att e
keep a channel through the bar permanently open. g capacity to

18. According to paragraph 58 of Mr. Jones’ report, the areq ¢ :
he tide would be 4,250,000 cubic feet, and the rise of the tide ato be affected by

. being 3 fe A
current of tidal water impounded would be 12,750,000 cubie ing 3 {eet, the total

: x feet, and as the onafoc
would not be opened till the tide had fallen 12 feet, the mean v and as the gates

elocity t} 1.
would be about 6 feet per second ; to discharge 12,760,000 cubje fe'yet ; r:r?llxlxgjx 1:3::1 ;.I;

3

with this veloeity would require an area of ;’—Z;}f%;‘;gg = 197 square feet. - It will, how-

ever, be probably more convenient to put shutters.throughout t_he length of. the
Napier Bridge, though only a few of them would be lifted at each tide, the remainder
being reserved for the discharge of flood-water.

19. There need be no question of the power of the tidal water, contt:olled as
proposed, to keep open a passage through the bar. The average discharge is about
1,200 cubic feet per second, and it is certain that the discharge of the Cooum did
not approach this amount during any large number of the days during which it kept
the bar open, as stated in paragraph 7 of Mr. Jones’ report.

20. An incidental advantage of the arrangement herein sugges'ted is that. th_e
flow would always be from the harbour towards the Cooum and not vice versa ; it is
by no means improbable that the Harbour Trust would object to the construction of
works which allowed Cooum water to flow into the harbour.

21. The new canal should have an area of water-way of not less than 300 square
feet at low tide. It is observed that Mr. Jones estimates the cost at Rs. 1a50,0f)0, which
is at the rate of about Rs. 30 per foot, which is probably enough, but there is nothing
to show how the rate is arrived at.

22. 1 should take this opportunity of mentioning that the proposal to allow sea-
water to enter from the harbour and return by the river mouth under the control of
the sluice gates was embodied in the scheme submitted by Mr. Chatterton, Professor
of Engineering at the Madras College of Engineering, to the Committee appointed by
G.0O., No. 643, of 16th September 1890 ; all the schemes submitted to that ‘Commlttee
provided for a canal from the harbour or the sea to the north of it to the Cooum, but
none of their authors except Mr. Chatterton realised the essential necessity of circu-
lation and of a constant scour at the river mouth. .

23. Mr. Jones in paragraph 59 of his report proposes sluice-gates in_connection
with the groyne at the river mouth, but apparently does not see the necessity for them
in connection with the alternative scheme of a canal from the harbour.

24. Tt has been suggested that the necessary circulation might be ~obtained by
pumping water from the sea into the river and so providing a current in the latter.
On this point it is enough to say that the efficiency of such gwculat}on_w;ll be dlr.ecttlly
proportional to the quantity of water pumped and the height to thli 1t tis lllft.ed ; the
cost will be directly proportional to the same elements. Byfthle cat;a an slulpe galt;?s
we can circulate daily 251 millions of cubic feet ; the cost of plant 0:'1 oiran atm% tthm
quantity of water would enormously exceed that of the canal and gates, and the
working expenses would be dead loss. * BN 2 b, ol
). : \ se for the canal is a question for consideration;
been 25‘418(;‘2“3‘;1 :h’;?ﬁe:}gﬁiﬁ run from near the mouth of the river along the foreshore
to the east of the Fort, and it is possible that, so far as the actual excavation is con-
cerned, this would be slightly cheaper than the route chosen by Mr. Jonefs, bb_llt the
latter is the most convenient in many ways and has the great advantage of bringing
the sea-water into the river at a point as far as possible from the m’outh, theret y greatly
improving the cireulation. On the whole I concur in Mr. Jones’ selection of a route,

25. As the dredger will not, with the arrangements herein proposed, have to pass
under the Napier Bridge, there is no occasion for making p_lc‘IOVlSE(;‘n for hftmglgl any
portion of the latter, nor, so far as I can see, need the new bridge (if a new one has to
be constructed) be as long as the present one.

26. The maximum amount of flood water to be discharged may be taken at

12,000 cubic feet per second, and as the M. F. L. of the river is fully five feet
above tidal H. W. L., a velocity of 10 feet per second may be allowed through the
bridge, requiring an area of 1,200 square feet of waterway. It will not be convenient
to give the sluice gates a lift of more than 6 feet, so that alength of 200 feet
exclusive of the piers of the sluices will be required; a total length of 300 feet
instead of the 450 feet of the present bridge would be enough.

27. The details of the design of the sluice at the 1iver mouth and of its com-

bination with the bridge will have to be separately considered if the gencral principle
of the selieme under discussion is accepted.

T et
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28. There seems no Occasion to put the sills of these sluices g

low a8 10:50 on,
DeHaviland’s datum ; 63 feet below high-water level, or sa 14-00, i3 guite. . 5 O™

b as low
as 1s necessary, nor does there appear any object in artificially €xecavating the bed beloy

W
this level. A considerable reduction may therefore be made in the excavation below
Law’s bridge.

l; ided the canal from the harbour is of ample section, the inep
1 is a positive advantage, Nop am
the necessity for the Rroynes proposed to be erected in the bed of the i
if constructed at, all should be constructed tentatively and bit by bit,

30. 1 consider his selection of g point near the Haprig’ Bridge as the point of
division between the tidal anq non-tidal portions of the river to be judicious; but the
design of the weir requires some modification. In paragraph 89 of the report it ig
stated that the flooqg Will not cause a rise on the weir of more than 2 fe It is
not clear how this figure is arrived at; the length of the weir crest is 400 feet, and a5
it is oblique to the river, the effectiye length is prob;

feet. To pass 11,000 cubic feet per second, even allowing for 4

€ase of area
I satisfieq of
ver.  These,

: - S 2z leet, Ag, 10wever, the
Wing wall is 51 feut above the crest, there would be no feqy of the latter being turneq.

31. T am afraiq the self-acting slujces proposed for this weir would be useless ;
they would be certain to be choked up by sand. N, dependence ¢y be placed op

construetions of thig Sort in a river, though they may work in a eana] op an artifiejg]
reservoir,

32. The above remarks haye reference only to the tida] portion of the river ; with
regard to the non-tidal part, T regret that I am unable to Support Mr, Jopeg’ Proposals,
The idea is to divide the river into 5 series of reservoirs by meang of dams of suffi-
cient height to give a depth of 4 feet at the top of each reach, this 4 feet being
n which pe

the depth that will in ordinary years be evaporated during the period i
fresh supply is received by the river,

33. At the best this scheme merely provides for covering the b

pools of stagnant water, which Wwould be only in a very small degre
able to the dry bed,

34. Asa matter of fact, however, the pProposed weirs woylq N0t answer thig
purpose. Ip two or three years, the reaches would be silted up to the leye] of the
crests of the weips bounding them, and the bed would be €Xposed just gg

dry weather, ab.ove the influence of the tide, except that it would be i i
steps instead of ip g single slope,

35. It may be contended that the undersluices left ;
the.si]t, but I'am of opini

ed. with g series of
e (if at all) prefer-

gh more efficient
ght be Provided,
roduce Uregular chanpelg
1 depth, causing the
cheme to avoid. The

| L a channe] T a s}
'es, but if it be required to keep down the gedq Telf';f

iver, the sluices myst be distributeq over the
d Pretty closely spaced together. N, automatie arrange-
or such purpose, and any othe, known arrangement ig
quires labor to work it out of g]] Proportion to the advan-

4 case as the present, It would certainly not he justifiable

‘level of the latter,

* two layers of mason

-

: t three such weirs in a distance of little over & mile merely to keep the bed
re Y 2 1
(ta(; :l(:g srtir\lylecr covered with a few inches of stagnant wate

' hing should be done to this portion of the
rec d that anything shou . e e
- 36.1 c:lmnolt. ttle 2?1$§1tening and improving the banks; ::l.;io t?rall o s
rlfvg; b]e%%n%; p:-oposed by Mr. Jones to be expended appears : :
0 . , , .

to the object to be attained

‘ i ivide the
i i No. 1) must be retained to divi
| i he Harris’ Bridge ( i K
tidal E;Z&mTfl?ev:lil;-t?g:; ;:rt?on of the br;vg’y 11;‘115;9;2‘;2:!‘%2:3&2 ti}riemym;;inion' be
; i 3 2 . .
;ss:l’?“:g ahil%%;ﬁrtt: ft}::h:-icixpt]ﬁg undersluices may be omitted, as even if they act
uilt at rig

in ‘ j bove the
are not wanted. The retaining wall of the apron should not project a

o g e g but teh'e surface of lt(l’le' 8pl‘£1 itself may with advantage be
u

. the weir, 12 feet
. e : looking to the small fall over 1
ATt & tiok i th& :;101;1 dtlﬁe’ alu;oron,gbut a second apronl 18 fz:tt i:rlde ix(;fa ddg
ey hb'3 l!(ilni)ple dlr)ll;;la(in rear of the retaining wtﬁll; 'flsltll: ::Ifg?l:a;f‘Z:oncmtegabetWeen
tone should be a : ! odv wall wi . .
:he rather peculiar sectx:lxll 81;‘;‘:21- S; :‘lllﬁl bex{e ke Akt tmgk?is{s (go;];g };::ubetttla:' ’
seems doubtful Whega; t.h: f°undaﬁon;3§e l?:t;rgﬁzﬂl;n:augshﬁeduhim;lf on this point.
SHorRai s 4o Sua. sl ﬂ;anreldl:c;:'the construction of this weir willf :lflel:;xslf:ii tlft]ig
38, It must be ;e mf?;r?)ed'above and to terminate the .exflﬂilellelc*:l oper peior gn o
o rlalsef ﬂ;: levei ovfy:t:r"which now form the worst feature o P
pools of stagnan

| i ccurate ; the rates allowed
to suppose that the amounts allowed are otherwise than a :

: i tely. The omission of the
t is provided for separately. 00
e e e " at tho Napier Bridgo aad of
M Yo s DO ond sbatts Bar 60,000,
Mr. Jones’ es es, ill add about Rs. 60,000, ;
byt newacanal:mend the adoption of Alr, J?n?’tasflh:xm %I:Z& 3;
o B 'up,t Itl::ogllanrfseoBﬁdge’ Wiﬂ:;;het Tl:)g llgit;)ti?: s];:i'dgee Fo:l3 the non-
including the weir & ek luice gates a . ridge. s
this note, ami mml;l,l-gc?)(tlndg;zl‘li (gx:t nothing be don¢ beyond slight improvements to
tidal portion I wou

the bed and banks.

t fo
41. Although I have no

ider that the care and comp Ay
:g: slfe:xamrkable, and deserve acknowledg

J. PENNYCUICK, Colonel, R.E,,

t cur in all Mr, J. ones" views, I
;u;gn:s‘z sﬁiifl;l'gic(l)l c;:: has worked out this scheme
e _ . |

Hareh . Ohisf Engincer, P.W.D.
16tk March 1891,
To the Local and Municipal Department.

R Chief Engineer, Public Works Department, dated 2nd April 1891,
Note by the Chief En , Pu

: te of the 16th ultimo on Mr. Jones’ scheme for the
: f my no :
iy i e oo B B |
improvement of the (:‘oou::'ieit clznssidem tiom, © wouﬂ;a be c?otlgeto c(i):::g,gc:n a&ni‘};‘:?l:ﬁ:
e ks‘iattt})l::e;?a‘il proportion lfo ﬂ:?ugf gva:irsg;:a distagge of l’ittle over a mile
1:2311.;(:1(;0;9 justifiable to gon;g::tczvm with a few inches of stagnant water.”
merely to keep the bed of the object might be attained

that Mr. Jones’
2. It has, however, since occurred to me tha t, instead of three, and
. ’

although
diture, the
show more precise

that any known arrangement of weir, suitable"

esult not, in my opinion, worth the expen-
this weir would be costly m:ld -th;:ing one, and it would have been better to
latter ques'ﬁontf l::,)ltdmilnevigo}g could be attained, and what its cost would be.
isely how the
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3. It may be said that there are prdctically only two ways of keeping the water
in a river-bed at a level above its natural one witheut raising the bed level by silting,
-namely, falling shutters and lifting shutters worked by screw gearing.

4. The former have considerable advantages under certain conditions, but these
conditions do not _exist in the Cooum ; for this river they have one fatal defect,
namely, that they cannot be made water-tight. In a river which has a dry weather

ischarge sufficient to meet the loss by leakage this does not matter, but the Cooum,
 for months together, has absolutely no natural supply.

5. The loss by leakage in a falling weir three hundred feet long would certainly
not be less than 20 cubic feet per second (and would probably be a gond deal more),

and this would empty a reach 5 mile long and 300 feet broad, ‘at the rate of a foot of .

depth, in twenty-two hours,

6. The only practically useful arrangement for the Cboum would be a series of -

shutters lifted by SCréw gearing, similar to the surplus sluice at the Red Hills
reservoir, and to the one 10w under construction for the mrajparam tank in connec-
tion with the Periysr Project,

: 7. The width of the Cooum,
and could be closed by sixteen v

8. The level of the bed of the river, according to the levels given in paragraph 120
of Lx. Jones) rep ort, i5 1600, and the sill of the sluice might be placed at this level.
Shutters 73 fect high would retain thy water up to 23-50, which is practically the

same level as the crest of the uppermost of Mr. Jones’ proposed weirs and would
give a depth of 3-87 feet at the Mglr.)\ro bridge. : ;

* 9. There is no objection to this level being retained at the lower weir, for the*

flood level on the original solid wejp with crest at 20-72, would certainly not be less
than 2500, and the level of the rive’r blank(.;{s 29-95, ¢ ¥

10. The lift of the shutte h 1 " a0 I
of waterway, and as th ™S should be 71 feet, giving an aref of 1,440.square

; ° maximum digcharge is 11,200 cubic feet per second, the
velocity through the sluice woylq have to be 7-78 feet per Second. . As nearly as I can
calculate, this velocity would he attained with a water level above the sluice of a little
about 2460, or rather Jegg than that op the solid weir, :

11. The. leadin '

: g dimensions of :
-span—sill of sluice 16:00, top of o ., tH Sluice

at Mr. Jones’ lowest weir, is about three hundred feet,
ents of 12-feet span with piers six feet thick,

would be, sixteen vents of 12-feet

f sh 2350 - Lift 71 fee g f
arches 2400, erown 27‘00P Otshufters when down 23-50 ; lift 71 feet. Springing o

» Yoadway 929-50. Shutters to be worked with double
screws as m the Cauvery and, Venngr regulators, > i A
A 1}3- The oo of this sluice would be about R, 40,000 or about Rs.#* mere
y than t el c(:lst of the four dams:pyoposed by Mr. Jones and Rs.27750 more than that of
; 1(: :;lng cteh.am o ossary for divi ng the tidal from the non-tidal portion of the river;
:gv:r znstfn:}l;l c(xz:i(cil b‘?ﬂ‘f Orﬂtl Paying for the advantage of keeping the bed of the
With w 1 . i 4 t

an engineering question. ater 1s, as remarked in the l.)egmn;ng of this note, no

13. Tt.is perhaps bardly necessqr - i a2
5 y to observe that for a sluice of this sort it is
glyuzhs?g;?g zifiz ;1 av‘;z e th?’:it_WO OF more ; if, instead of keeping the water at 23~5(;
creased it i 3
the two sluices w:)uld he 1t to 21-50 by one and to 23-5( by a second, each o

almost i i i
being in the reduction of as costly as the single higher one, the only saving

arches and superstrugtus h‘?ig.h'ili the piers and shutters ; the flooring, foundations,

€, Whie ti-
cally independent of the h;ight. T(}J;rm the most costly part of the work, are practi
course an advantage, .

: (Signed) 7. PENNYCUICK, Colonel, R.E.,
Chief Engineer, P.W.D,

To the Secretary to Govermnent, Publie Works Dopartment,

To the (Local and Muniqipal.Departmen_t.

@ increased depth of water at the lower end is of _

No. 1822 C,

Transferred to the-Local and Municipal Department in continuation of endorse-
ment No. 1482 C.,.dated 16th March 1891. . .

i J. PENNYCUICK, Colonel, R.E.,
2ndlf4‘;onrai; s1’891 1 (Signed) L . Secy. to-Govt., P.W.D,

B — ——

" ? i .

Rerenence-—dated 23rd April 1891, No. 327, Local and Municipal. . |

: ineer*with Government for any obse?vahons which
he mfefgli':id tt;) ;gzrs a’;ﬁr_fviﬁfﬁl request that he will specify, in detail, how far the
antih d)xrn ents suggest %) by the Chief Engineer, and which in the main have the approval
of Government, will affect the estimates already submitted. .
: : . : 0. V. BODDY, Major, R.E,

Undcr Secretary, P.W.D.,
for Chief Secretary.

To the Sanitary Engineer.
»  Public Works Department.

Exd, P, L. Percira,
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LOCAL AND NMUNICIPAL.

R guame

Reed. Enci,

‘Reference, 23rd April 1891, No. 327.
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APRIL. -

The River Cooum.

Referring to the Sanitary Engineer, for remarks,
Chief Engipeer’s note on the scheme for the
improvement of—, and requesting him to specify,
. in detail, how far the amendments suggested by
the Chief Engineer will affect the estimates
already submitted.

GOVERNMENT OF MADRAS. o

LOCAL AND MUNICIPAL DEPARTMENT.

A

Reap—the following papers :—
No. 1482-C.

Nore by the Chief Engineer, Public Works Department, on G.0., dated 11th March
1891, No. 349 M.

Mr. Jones’ scheme for the improvement of the Cooum consists of two parts, which
may conveniently be considered separately. ) . ; 4

2. The first part, dealing with the lower portion of the river, provides for closing
the northern of the two branches into which it divides near its mouth, for improving,
deepening and resectioning the remainder of the bed, and for obtaining a constant
communication between the river-bed and the sea. : .

* ‘3. For the upper portion of the river above the Harris’ Br1dgsa,1he proposes the
construction of three weirs, in addition to that between the tidai and non-tidal
portions of the river, for the purpose of maintaining a maximum depth of four feet of
water in the bed. ] g .

4. Tn both portions, the banks are to be improved and strengthened, training walls
and groynes to be constructed where necessary and sewage to be diverted from the
river, whiie wharves for the convenience of boat traffic are to be constructed in the
tidal portion, fain i 3 4

: $ :1al portion of the river, two alternative schemes are sub-
mitte?_f__l;fe til;e“?gféh(); til,;l;}‘ol;)oosed to admit the tide through the present mou(tlh of the
river, the bar being removed by the action of a groyne which it lsf pro}fose to (?.m-
struct to the south of the Napier Bridge, the other scheme be}ngB '(()Ir the.Sxaayaton
of a canal from the harbour to join the river ne:rft{he ?tz ;\gﬁgb(’) g tll‘ll ge. o 3

: : is estimated to cos 8. ,20,000, the second to cos
Rs. 1?;,9%?630? ;‘S::bcs);};egs? 21,550‘;(5)%:)“?:1 each case being due to the non-tidal portion of
the river, and the remainder to the lower or tlflalfP(’mOIfl-th i f

. M & a strong opinion in favor of the first of the two schemes
for dgaligg w%i(:)l? iﬁe"fé’é‘éisﬁirﬁon, an{(;l ‘- paragraphs 38 to 62 of hli,report, he f?scusses
the measures to be adopted for keeping the bar opeﬁn and gives his reasons for con-
sidesing that the groynes proposed by bim will be effective. |

8. I regret that I am not convinced by the arguments brought forward, and
cannot concur in the proposal to keep the bar open. by means of groynes.

9. In the first place, it is by no means certain that the groyne proposed would
keep the river mouth open at all; that it would remove the l(li)ar fromf its %)resﬁnt
position is certain, but it is not equelly so that the latter wou .not. re ogm ur f}‘l'
inland ; my own belief is that it would do so, though the qu;:stwn is so beset wi
uncertainties that it is impossible to give & p((;sntlve insxex.‘st? lln;ost e TRt

V het e removed or mnot, 1t 18 @ ;
constit?(.tti“cmhg?ltil; t}g]fogizswxggﬁdzause ero‘sion of the shore to t}l:.e l?qrt].n of ﬁthe:; river
mouth, and with the result of the construction of the harbour (Wblc t;l]? lltis _‘z ec ﬁlP%n
the coast is nothing but a big groyne) before our eyes, I ca.mii)bt ul'g (in EIM wdou e
highly unwise to construct any more sea gTOYETS = ttlf :TE 0}‘)1}‘ (:0 'r(x)led at rasx; .

11. Thei . o i% the less desirable, in that the object ai at can be
attained r'rll‘uchr I:S;Stggfgi);lyl's ;nd efficiently by a slight modification of Mr. Jones’
g A that he sees clearly that the prime object

9 e . o ws tha 8 4
to beladr.ri}'(;ls(la%r?i)g,oizt}?z ;h:?rze}%);fisz?(; of water into the river bed, but the circula-
tion of that water, and this is only very partially provided for by either of the schemes
proposed,
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13. Admission of tidal water, and its emission by the same outlet, will produce
oscillation, but mot, or only to a very trifling extent, circulation. A very simple
experiment will show this : —

e

B Ry i e g T R,
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A is a good-sized tank 12 inches deep and @ & ¢ a curved trough of the same
depth connected with the tank at both ends. If the tank be filled to within about six
inches of the top and some light material such as sawdust sprinkled over the surface
of the water in @ b ¢, and the tank then alternately filled to the brim and emptied to
six mc.hes from it, it will be found that there is next to no movement of the sawdust,
and this will be the case whether both ends « b be kept open or one closed and the

water admitted through the other; showing that there is nothing like real circulation
in the trough a b e. .

14. The condition is strictly analogous to that of the Cooum and proposed new

oztr:al connected with the harbour at one end and the sea at the Napier Bridge at the
other.

15. If instead of keeping one or hoth ends of the trough permanently open, we
now close the end & while the tank is being filled, and while it is being emptied close
both ends until the water has fallen three inches and then open 4, it will be found
that a decided current is produced from a towards 4 and that after a few ¢ tides,”

:hekwhole of the floating sawdust will have been carried out through & into the
ank,

. 16. It may.be objected to this reasoning that, as a matter of fact, tidal rivers
hawpg only a single communication with the sea do maintain a constant circulation -
but in all such cases the real eirculation is maintained, and the transport of foreign
matter effected, by the land drainage, which is, as it were, pounded up by the flood
tide and allowed.to flow down during the ebb, the velocity in all cases being consider-
ably greater during the ebb tide than during the flood. The peculiar feature of the

Cooum is that during a great part of the year there is no land drainage at ail, and

the velocity during the ebb and flood will be the same.

17. We can apply the principle of the experiment described above to
by the construction of the canal provided in l\IfEr Jones’ second scheme, ant;l eofC 30113?12
or ﬁood-gatg at or near the entrance of this canal into the harbour, such gate to be
opened dun.ng ﬁgod tide and closed during the ebb. In the mouth of the river
(at Fhe Napier Bridge) construct sluices to be closed during the flood tide and during
h:a.lt the. ebb, and opened from half eb} to low tide; there would then be a constant
circulation from the harbour towards the river mouth, and the water issuing at the

latter would, as will be shown belo fataly hiave withoibnt L2 :
keep a chann’el through the bar Pern:: ’n :I‘::lylopin. clent scouring ecapacity to

18. According to paragraph 58 of Mr. Jones’ report, the area to .
the tide Wou!d be 4,25Q,000 cubie feet, and the rise ofpthe’ tide being f&blf?eeftlﬁt(}llcet e(tiohﬁ
current of tidal water impounded woyld be 12,750,000 cubic feet, and as the gates
would not be opened till the tide had fallen 11 feet, the mean velocity through them
would be about 6 feet per second ; to discharge 12,750,000 cubic feet in tlu?ce hours

vl
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with this velocity would require an area of ;—’;(lf%,%ﬁ% = 197 square feet. It will, how-

ever, be probably more convenient to put shutters throughout the length of the
Napier Bridge, though only a few of them would be lifted at each tide, the remainder
being reserved for the discharge of flood-water.

19. There need be no question of the power of the tidal water, controlled as
proposed, to keep open a passage through the bar. The average discharge is about
1,200 cubie feet per second, and it is certain that the discharge of the Cooum did
not approach this amount during any large number of the days during which it kept
the bar open, as stated in paragraph 7 of Mr. Jones’ report.

20. An incidental advantage of the arrangement herein suggested is that the
flow would always be from the harbour towards the Cooum and not vice versa ; it is
by no means improbable that the Harbour Trust would object to the construction of
works which allowed Cooum water to flow into the harbour.

91. The new canal should have an area of water-way of not less than 300 square
feot at low tide. It is observed that Mr. Jones estimates the cost at Rs. 1,50,000, which
is at the rate of about Rs. 30 per foot, which is probably enough, but there is nothing
to show how the rate is arrived at. '

22. 1 should take this opportunity of mentioning that the proposal to allow seca-
water to enter from the harbour and return by the river mouth under the control of
the sluice gates was embodied in the scheme ‘submitted by Mr. Chatterton, Professor
of Engineering at the Madras College of Engineering, to the Committec appointed by
G.0., No. 643, of 16th September 1890 ; all the schemes submltt_ed to that Committee
provided for a canal from the harbour or the sea to the north of- it to the_ Cooum,' but
none of their authors except Mr. Chatterton realised the essential necessity of circu-
lation and of & constant scour at the river mouth.

23. Mr. Jones in paragraph 59 of his report proposes sluice-gates in connection
with the groyne at the river mouth, but apparently does not see the necessity for them

_in connection with the alternative scheme of a canal from the harbour.

24. Tt has been suggested that the necessary circul.a,t.ion might be .obtained by
pumping water from the sea into the river an_d S0 prowfldmg a current in the }atter.
On this point it is enough to say that the efficiency of such dirctilation will'bs dn:ectly
proportional to the quantity of water pumped and the height to which it is lifted ; the
cost will be directly proportional to the same elements. By the canal and sluice gates
we can circulate daily 251 millions of cubic feet ; the cost of plant for circulating this
quantity of water would enormously exceed that of the canal and gates, and the
working expenses would be dead loss. . 3 y < ! :

24 (a). The proper course for the canal is a question fm_‘ consideration ; it has
been suggested that it should run from near the mouth of the river along the foreshore
to the east of the Fort, and it is possible that, ro far as the actual excavation is con-
cerned, this would be slightly cheaper than the route chosen by Mr. Jones, but the

‘latter is the most convenient in many ways and has the great advantage of bringing

the sea-water into the river at a point as far as possible from the m,outh, therety greatly
improving the circulation. On the whole I concur in Mr. Jones’ selection of a route.

95. As the dredger will not, with the arrangements herein proposed, have to pass
under the Napier Bridge, there is no occasion for making provision for lifting any
portion of the latter, nor, so far as I can see, need the new bridge (if a new one has te
be constructed) be as long as the present one. ; _

926. The maximum amount of flood water to be discharged may be taken at
12,000 cubie feet per second, and as the M. F. L. of the river is fully five feet
above tidal H. W. L., a velocity of 10 feet per second may be allowed through the
bridge, requiring an area of 1,200 square feet of waterway. It will not be convenient
to give the sluice gatesa lift of more than 6 feet, so that alength of 200 feet
exclusive of the piers of the sluices will be required ; a total length of 300 feet
instead of the 450 feet of the present bridge would be enough.

27. The details of the design of the sluice at the yiver mouth and of its com-
bination with the bridge will have to be separately considered if the general principle
of the selieme under discussion is accepted.
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3. It may be said that there are practicaily only fwg ways of keeping the water
in a river-bed at a level above its natural one without raising the bed level by silting,
namely, falling shutters and lifting shutters worked by screw gearing.

* 4. The former have considerable advantages under certain conditions, but these

- conditions do not exist in the Cooum; for this river they have ene {atal defect,

namely, that they cannot be made water-tight.” ITh a river which has.a dry weather
discharge sufficient to meet the loss by leakage this does not matter, but the Cooum,
for months together, has absolutely no natural supply.

_ 5. Theloss by leakage in a falling weir three hundred feet long would certainly
not be less thar' 20 cubic feet per second (and would probably be a good deal more),
and this would empty a reach a mile long and 300 feet broad, at the rate of a foot of.
depth, in twenty-two hours, : :

. 6. The only practically useful arrangement for the Cooum would be a series of

shutters lifted by serew gearing, similar to the surplus Sluice at the Red Hills

reservoir, and to the one now under construction for the Ramrajparam tank in connec-
tion with the Periydr project.

7+ The width ofethe Cooum, at Mr. Jones’ lowest weir, is about three hundred feet,
and could be closed by sixteen vents of 12-feet span with piers six feet thick.

8. The level of the bed of the river, according to the levels given in paragraph 120

« of Mr. Jones’ report, is 16:00, and the sill of the sluice might be placed at this level. -

Shutters 73 feet high would retain the water up to 23-50, which is practically the
same level as the crest of the uppermost of Mr. Jones' proposed weirs and would
give a depth of 3-87 feet 4t the Munro bridge.

9. There is no objection to this level being retained at the lower weir, for the
flood level on the original solid weir, with crest at 2072, would certainly ot be less
than 2500, and the level of the river bank is 29-25. y

10. The lift of the shutters should be 71 feet, giving an area of 1,440 square feet
of waterway, and as the maximum discharge is 11,200 cubic feet per second, the
velocity through the sluice would have to be 7:78 feet per second. ~As nearly as I can.
calculate, this velocity would be attained with a water level above the sluice of a little
about 2460, or rather less than that on the solid weir.

11. The leading dimensions of the sluice would be, _sixteen vents of 1_2-feet
span—sill of sluice 1600, tdp of shutters when down 2350 ; lift 7% feet. Springing of
arches 2400, erown 27-00, roadway 29-50. Shutters to be worked with double
screws as in the Cauvery and Venngr regulators. £

12. The cost of this sluice would be about Rs. 40,000 or about Rs. 5200 more
than the cost of the four dams proposed by Mr. Jones and Rs.Z7#more than that of
the single dam necessary for dividing the tidal from the non-tidal portion of the river;
whether this sum would be worth paying for_the advantage of lfeepmg the bed of the
river constantly covered with water is, as remarked in the beginning of this note, not
an engineering question. :

13. Tt is perhaps hardly necessary to observe that for a §luice of this sort it is
much cheaper to have one than two or more ; if, instead of keeping the water at 23-50
by a single sluice, we increased it to 21-50 by one and to 23:50 by a second, each of
the two sluices would be almost as costly as the single higher one, the only saving
being in the reduction of height in the piers and shutters ; the flooring, foundations, ,
arches and superstructure, which form the most costly part of the work, are practi-

cally independent of the height. The increased depth of water at the lower end is of
course an advantage.

.

(Signed)  J. PENNYCUICK, Colonel, R.E.,
Chief Engineer, P.W.D,

To the Secretary to Government, Public Works Dopartment.
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Transferred to the Local and Municipal Department in continuation of endorse- -

ment No. 1482 C., dated 16th March 1891. -

Mapras Signed J. PENNYCUICK, Colonel, R.E.
Ond AApriz 1891. O Seey. to Goot., P.W.D.
To the Local and Municipal Department . 4315 : 4

—— —

Rererence-—dated 23rd April 1891, No. 327, Local and Municipal.

Referred to the Sanitary Engipeer with Government for any observations which
he may wish to offer, and with a request that he will specify, in .detarl, how far the
amendments suggested by the Chief Engineer, and which in the main have the agproval
of Government, will affect the estimates already submitted. -

0. V. BODDY, Major, R.E.,
: Und:r Secretary, P.W,D.,
i ; for Chief Secretary.

»

To the Sanitary Engineet. ° : ; .
»  Public Works Department.

Exd. P. L. Pereira,
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13. Admission of tidal water, and its emission by the same outlet, will Pr(?ducle
oscillation, but not, or only to a very trifling extent, circulation. A very simple
experiment will skow this :—
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4 is a good-sized tank 19 inches deep and « & ¢ a curved trough of the same
depth connected with the tank at both ends, If the tank be filled to within about six
inches of the top and some light material such as sawdust sprinkled over the surface
of the water in a & ¢, and the tank then alternately filled to the brim aud emptied to
six inches from it, it will be found that there is next to no movement of the sawdust,
and this will be the case whether both ends a & be kept open or one closed and the

water admitted through the other; showing that there is nothing like real circulation
in the trough 4 5 ¢,

14. The condition is strictly analogous to that of the Cooum and proposed new

conal connected with the harbour at ong end and the sea at the Napier Bridge at the
other,

15. If instead of keeping one or hythy ends of the trough permanently open, we
now close the end  while the tank is being filled, and while it is being emptied close
both ends until the water hag fallen three inches and then open 4, it will be found
that a decided current is produced from 4 towards 6 and that after a fow “ tides,”
the whole of the floating sawdust will have been carried out through & into the
tank,

16. It may be objected to this reasoning that, as a matter of fact, tidal ri‘vers
having only a single communication with the sea do maintain a constant cireulation ;
but in all such cases the real circulation is maintained, and the transport of foreign
matter effected, by the lang drainage, which is, as it were, pounded up by the flood
tide and allowed to flow down during ’the ebb, the velocity in all cases being consider-
ably greater during the epl, tide thap during the flood. The peculiar feature of the
Cooum is that during a great part of the year there is no land drainage at ail, and
the velocity during the ebb ang flood will be the same.

17. We can apply the rineip] experiment described above to the Cooum,
by the constructionpofy the cli)mal Ifr:v(i’é;li] ein ]&r Jones’ second scheme, and of a lock
or flood-gate at or near the entrance of this canal into the harbour, such gate to be
opened during flood tide ang closed during the ebb. In the mouth of the river
(at the Napier Bridge) constryet sluices to be closed during the flood tide and during
half the ebb, and opened from half ebb to low tide; there would then be a constant
circulation from the harboyr towards the river mouth, and the water issuing at the
latter would, as will be shown beloy certainly have sufficient scouring capacity to
keep a channel through the bay Pel‘ma’nently open.

18. According to paragra h . Jones’ report, the area to be affected by
the tide would be 4,25(1)),00(%1. clrl)bic5?ee(:;f .ﬂ; the rise of the tide being 3 feet, the tota]
current of tidal water impounded Wou,ld be 12,750,000 cubie feet, and as the gates
would not be opened till the tige had fallen 11 feet, the mean velocity through them
would be about 6 feet Per second ; to discharge 12,760,000 cubic feet in three hours

3

with this velocity would require an area of é%f%‘s’gg = 197 square feet. It will, how-

ever, be probably more convenient to put shutters throughout the length of the
Napier Bridge, though only a few of them would be lifted at each tide, the remainder
emg reserved for the discharge of flood-water.

19. There need be no question of the power of the tidal water, controlled as
proposed, to keep open a passage through the bar, The average discharge is about
1,200 cubic feet per second, and it is certain that the discharge y the Cooum did
not approach this amount during any large number of the days during which it kept
the bar open, as stated in paragraph 7 of Mr. Jones’ report,

20. An incidental advantage of the arrangement herein suggested is that the

flow would always be from the harbour towards the Cooum and not wice persg 5 ifis

¥ 1o means improbable that the Harbour Trust would object to the construction of
works which allowed Cooum water to flow into the harbour.,

21. The new canal should have an area of water-way of not less than 300 square
feet at low tide. Tt is observed that Mr. Jones estimates the cost at Rs, 1,50,000, which
15 at the rate of about Rs, 30 per foot, which is probably enough, but there ig nothing
to show how the rate 1s arrived at.

22. 1 should take this opportunity of mentioning that the proposal to allow sea-
water to enter from the harbour and return by the river mouth under the control of
the sluice gates was embodied in the scheme submitted by Mr. Chatterton, Professor
of Engineering at the Madras College of Engineering, to the Committee appointed by
G.0., No. 643, of 16th September 1890 ; all the schemes submitted to that Committee .
provided for a canal from the harbour or the sea to the north of it to the Cooum, but
none of their authors except Mr. Chatterton realised the essentia] necessity of ecircu-
lation and of 4 constant scour at the river mouth.

23, Mr. Jones in paragraph 59 of his report proposes sluice-gates in connection
with the groyne at the river mouth, but apparently does not see the necessity for them
I connection with the alternative scheme of a canal from the harbour.,

24. Tt has been suggested that the necessary ecirculation might be obtained by
pPumping water from the sea into the river and so providing a current in the latter,
On this point it is enough to say that the efficiency of such circulation will be directly
proportional to the quantity of water pumped and the height to which it is lifted ; the
cost will be directly proportional to the same elements, By the canal and sluice gates
we can circulate daily 25% millions of cubic feet; the cost of plant for circulating this
quanfity of water would enormously exceed that of the canal and gates, and the
working éxpenses would be dead loss.

24 (a). The Proper course for the canal is a question for comideration; it has
been suggested that it should run from near the mouth of the river along the foreshore
to the east of the Fort, and it is possible that, so far as the actual excavation is con-
cerned, this would be slightly cheaper than the route chosen by Mr, J ones, but the
the Sea-water into the river at 5 point as far as possible from the mouth, therety greatly
tmproving the circulation. On the whole I concur in Mr. Jones’ selection of a route,

26, As tlu? dredger wil] not, with the arrangements herein proposed, have to pass
unde_ar the Napier Bridge, there is no occasion for making provision for lifting any
portion of the latter, nor, so far as I can see, need the neyw bridge (if a new one has to
be constructed) be ag long as the present one.

26. Th_e maximum amoynt of flood water to be discharged may be taken at
12,000_cublc feet per second, and as the M. F. L. of the river is fully five feet
abpve tidal H W.L, a velocity of 10 feet Per second may he allowed through the
bndge, requiring an areq of 1,200 square feet of Waterway. Tt will not be convenient
to give the sluice Bates a lift of mope than 6 feet, so that a length of 200 feet

instead of the 450 feet of the present bridge would be G[’lough.

27. The details of the design of the sluice at the tiver mouth and of i com-

bination with the bridge wil.l ha_ve to be separately considered if the general principle
of the sckeme under discussion 1S aceepted.



4

28. There seems no oceasion to put the sills of these sluices so low as 1050 on
DeHaviland’s datum ; 63 feet below high-water level, or say 14-00, is quite as low
as 18 necessary, nor does there appear any object in artificially excavating the bed below

this Ievel.. A considerable reduction may therefore be made in the excavation below
Law’s bridge.

29. T entirely agree with Mr. Jones as to the desirability of filling up th’e
northern arm ofgghe river, and as to the necessity for lengthening St. Andrew’s
Bridge, the insu ciency of the Wwaterway of which is a very serious evil, though
I am inclined to think he has under-estimated the cost of this work. His proposuls
for the improvement of outlets of drains, and for the construction of wharves and
training walls, appear judicious, but I am not satisfied of the necessity for the con-
struction of the locks proposed to be bhuilt in the Buckingham canal and the Junction
canal ; provided the canal from the harbour is of ample section, the increase of area
available for the storage of tidal water is a positive advantage. Nor am I satisfied of
the necessity for the Rroynes proposed to be erected in the bed of the river. These,
if constructed at, all should be constructed tentatively and bit by bit.

_ 30. I consider his selection of 5 point near the Harrig’ Bridge as the point of
division between the tidal anqd non-tidal portions of the river to be judicious ; but the
design-of the weir requires some modification. In paragraph 89 of the report it is
stated that the floods wil] Dot cause a rise on the weir of more than 2 feet, It is
not clear how this figure is arrived at - the length of the weir crest is 400 feet, and as
it is oblique to the river, the effective length is probably not more than about 320
feet. To pass 11,000 cubic feet per second, even allowing for a considerable veloeity
of approach over this length, would require a depth of at least 41 feet. As however, the
wing wall is 9% feet above the crest, there would be no fear of the latter being turned.

31. T am afraid the self-acting sluices proposed for this weir would be useless ;
they would be certain t. be choked up by sand. No dependence can be placed on
constructions of this sort in 4 river, though they may work ina canal or an artificial
reservoir.

32. The above remarks have reference only to the tidal portion of the river  Rith
regard to the non-tidal part, I regret that I am unable to support Mr. Jones’ .
The idea is to divide the river into a series of reservoirs by means of dams of suffi-
cient height to give a depth of 4 feet at the top of each reach, this 4 feet being
the depth that will in ordinary years be evaporated during the period in which no
fresh supply is received by the river,

33. At the best this scheme merely provides for covering the bed with a series of

pools of stagnant Wwater, which would be only in a very small degree (if at all) prefer-
able to the dry bed,

34. As a matter of fact, however, the proposed weirs would not answer this
purpose. In two or three years, the reaches would be silted up to the level of the
crests of the weirs bounding them, and the bed would be exposed just as it now is in

dry weather, above the influence of the tide, except that it would be in a series of
steps instead of in a single slope,

35. It may be contended that the undersluices left in each weir would remove
the silt, but I'am of opinion that they would not do so; sluices of the particular
design proposed would probavly not work at all, and although more efficient
ones, such as those used in connection with irrigation works, might be provided,
they would not serve the burpose required, but would merely produce irregular channels
in the river bed, and would i fact reproduce the irregularities in depth, causing the
formation of isolated pools, which it js the chief object of the scheme to avoid. The
effect of undersluices is exceedingly Jocal ; they will keep open a channel for a short
distance in front of themselves, but if it be required to keep down the bed level
throughout the whole breadth of 4 river, the sluices must be distributed over the
whole length of the weir ang pretty closely spaced together. No automatic arrange-
ment is of the smallest use for such a purpose, and any other known arrangement is
costly to construct and requires labor to work it out of all proportion to the advan-
tages to be gained in such a case as the present. It would certainly not be justifiable

. p . . . -
. ol
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of the river eovered with a few inches of stagnant water. A :
36. T cannot recommend that anything should be done to this portion of the

to the object fo be attained.

* _tidal from the ixdn-tidalf Pogfi‘;lpvgﬁu%e
assuming a slope part of whie ; the undersluices may be omitted, as &ven if they act,
built at right angles to 'I‘Iile ’::;il’lmﬂ: wall of the apron should not project above the

A f:}l‘?g'l a;ffa ntclfew;z!t]tt:l('i. bt fh e surface of the apron itself may with advahtage be
g ainf |

depressed a foot in the middle ; looking to the small fall over the weir, 12 feét -

g uld be ample.bréadth for the apron, but a.second apron 18 feet wide of dry

- stone should be added in rear o

the rather D e e Jotter should exténd the Whole thickness of the walh, .
o layers of masonry ; :

" jons arequite deep enough, but Mr, Jones has better
¢ isg;)gfni(t’gﬁfi;l ;hfht g izitfl:}::: '}dggggs and has probably satisfied himself on this point.

" 38.'If must he remembered
e ¥ _ to rajse thli level of the river bed ke
‘ - pools of stagnant water w:hxch npw 10

the b;g iz o rea il 2 give ho.de{ails of quantities, but there is no reason
. The estimates '

§ o T eallarats alliwud are otherwise than accurate ; the rates allowed
0 suppose that the a

for earthwork appear ample, as p

locks.in the Buckingham and Junction of sluices at the N apier Bridge and of a
& Mr. Jones' estimates, while the p r°3f‘:gd about Rs. 60,000. . %

' single tidal lock on the nﬂv;dcar::in:vmend the adoption of Mr. Jones’ scheme, No. 2,

, .. 40. To sum up, I WO;:_II is' Bridge, with the modifications in detail explaifted in
including the weir at '§11_° d d?:iron of sluice gates at the Napwr.Blndge_s. For the. non-

4 :?(;sl not(;,.. am% Wltllll.ldt}ll'g (:) mmend that nothing be done beyond slight improvements to

g * tdal portion I wo " :

s the bcla)d and banks. . o)

i - .+ 41. Although T have not found b 21

consider that the care and comple'telgd nient. -
- are remarkable, and deserve acknowledg ‘ -

J: PENNYCUICK, Colonel, R.E,,

above and to terminate the existence of the unsightly
the worst feature of the -upper. portion_of

f able to concur in all Mr, Jones’ views, I
th whi(}h he has worked out this scheme

' MaDRas, - (Sighfbd) : *Chief Engineer, P.W.D.
. 16¢h Mareh 1891. : ¢ i
To the Local and Municipal Department. T et : .
. . R . .

2 $ o ks Engi.n cer, Public Works Department, dated nd April 1891,

‘ Note by the :  to of the 16th ultimo on Mr. Joneg’ scheme for the

no tated that any known arrangement of weir, suitable

; deraﬁon:’ “would be costly to construet and require

on to the admn_taggs to be 8amed,” and that « it

t three such Weirs in a distance of little over a mile
overed with a few inches of stagnant water 72,

. * In paragraph 35 of my nc
improvegnent of the Cooum, 1t 18 z
for the purpose therein under conti
labor to work-it out of all® propor >
would not be justifiable to congs‘tx"ur /
merely to keep the bed of the rive

2. it haé, however, sinc: ;ﬁ.cl:)?esli ghtly_increased height, instead of three, and
ne

by the construction of one d the result not, in my opinion, worth the*expen-
although. this weir would be cg:t‘i{]'zl;gmeering' one, and it would have been better to
diture, the latter 1ue§uontise I:an d in view could be'attained; and what its cost would be.
show more precisely how the end | : : ‘

e R
.

- »

| i

‘.to Shnpti t.three such weirs in a distamce of little over a mile merely to keep the béd
-construc e,

i ; : ing and impreving the banks; and for this the sum .
; ;}vﬁg ble%(énéis; ;:S;mghﬁl;gnes to be expended appears out of all proportion .-
d o 1§Vl . =3 2 .

: 3o e ‘Harris’ Bridge (No. 1) must be retained to- divide the *
87. The weir above the Harris river, and prevent the bed of the former from
be dry at low water; it should in my opinion be.

that the construction of this weir will of itself tend.

lant is provided for separately. The omission of the -
on canals Will cause a saving of Rs. 84,000 on

d to me that Mx. Jone” object might bo attained

f the retaining wall; it is not clear what is gained by -
to the body wall with a tongue of concrete between

-
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. 3. It may be sfid that there are practically only- two ways of keeping the water .
in a.rlver:bgd at’a level above its natural one without raising the bed level by silting,
namely, falling shutters and lifting shutters worked by screw gearing. -

4." The former ‘hqvg considerable advantages under certdin conditions, but these

conditions do not exist in the Cooum ; for this river they have one fatal defect,
namely, that they cannot be made water-tight. In a river which has a dry weather

_ discharge sufficiént to meet the loss by leakage this does not matter, but the Cooum,

for months together, has absolutely no nataral supply.

.+ 5. Theloss by léakage in a falling weir three hundred feet long would certainly

not be less thah 20 cubje feet per second (and would probably be .a good deal more), -

and this would empty a reach a mj 300 feet broad, at the rate of a foot of
depth, in? twobty-tq libur_s. | a mile lon.g aud‘ e !

% 0. The Oﬁly- practically usefyl ment | for ﬁthe Cc;oum would b;a a series of
shutters lifted SCrew gearing"- ;ﬁﬁ%eto the surplus sluice 4t the Red -Hills.

. Teservoir, and to thewone now under copstruction for the Ramrajparam tank in connec- -
. tion with the Periy4r project. e ' |

7. The width of the Cooum at Mr, Jones’ low;ast weir 'is',ab;)ut three hundred feet,
and could be elosed. by sixteen ;rents o:fJ102-feet span Withrpiers six feet thick, .

8. The level of the bed of the river, according to the levels given in-paragraph 120

of Mr. Jones’ report, is 16-00, and the gill of the sluice might be placed at this level:

Shutters 72 *feet high would retain the water up to 23-50, which is practically the

- same level ‘as the crest of the uppermost of Mr. Jones’ proposed weirs and would

give a depth of 387 feet at the Munro bridge.

9. There is no objection to this Jeyel being:retainéd at the lower weir, for the

. flood level on the-ofiginal solid weir, with crest at 20:72, would certainly not be.less
than 2500, and the level of the river bapk is 2925, Lo &

- 10. The lift of the shutters should be 74 feet, giving an area of 1,440 square feet
of waterway, and as the maximum discharge is 11,200 cubic feet per second, the

* yelocity through the sluice would have to be 778 feet per second. As nearly as I'can

calculate, this velocity would be attained with a water level above the sluicg of a little
about 2460, or rather less than that on the solid weir. o

11. The leading dimensions of the sluice would be, sixteen vents of 12-feet -
span—sill of sluice 16:00, top of shutters when down 2350 ; lift 71 fggt. Springing of

_arches 24:00,. erown 27-00), roadway 29:50. Shutters to be worked with double
. BCrews as in the Cauvery and Vennsr regulators. . . . )

12. The cost of this slujee would be about Rs. 40,000 or about Rs.$Z22 more

-than the cost of the four dams proposed by Mz. Jones and Rs. 27257more than that of

the single dam necéssary for dividing the tidal from the non-tidal portion of the river ;

. whether this sum would, be worth paying for the advantage of keeping the bed of the
. Tiver constantly covered with water 1§, as remarkedin the beginning of this note, not
‘an engineering question. . P, ' :

13. It is perhaps hardly Decessary to observe that for a sluice of this sort it is
much cheaper to have one than two or more ; if, instead of Jeeping the water at 23-50

.bya single_ sluice, e increased it to 21-50 by one and to 23:50 by a second, each of -
.the two sluices would he almost ag costly as the single higher one, the only saving

being in the reduction of height in the piers and shutters ; the flooring, foundations,
arches and superstrueture, “which form the most costly part of the work, are practi-

cally independent of ‘the he ht, * e pth of water at the lower end is of
coué'se an advantage, - e Thé i g .0 ¢ %

J. PENNYCUICK, Colonel, R.E., _
; Chisf Engineer, P.W.D,

| (Signe(i)

To the Secretary to Government, Public Works Dapartine;nt.

. . -

No. 1822 C.

'I"r;ansferred to ﬂ.le Local a;ld Mux.xicipal‘ Deparfment in continuation of endorse-
ment No. 1482 C., dated 16th March 1891. : i C ‘e

: J. PENNYCUICK, Colonel, R.E.,
(Slgm:ad) TR -Secy. to Govt., P.W.D.

. . MZbpras,
- . 2ud April 1891.

. To the Local and Municipal Department.

- .
-

'B;}SI;BRENCE-—dated 23rd ‘April. 1891, No, 327, Local and M‘?ni‘?ip_a}', ; :
Refortodic the Sanitary Engineer with Government for any observations which *

he may wish to offer, and with a request that he will specify, in detail} how far the.

amendments suggested by the Chief Engineer, and which in the main have the approval
of Government, will affect the estimates already submitted. .. :  Biss it X
' ; 0. V. BONDY, Major; R.E.,
Uider Secretary, P.W.D., .
; for Chief Secretary.

- To the Snni.tary Engineer. -
» Public Works Department.

Exd. P. L. Poreisa,
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