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(3) Then follow instructions f i
works which come within the scope 0(;1‘ teﬁglilgfrzzi(;r I;eVetments_
these type designs are provided in five varieties ac % saapiont.
below maximum water-level. These designs g e
Department of Public Works by Tank Restgrario rePtO be a
detailed estimates (not yet received, will follow B
% (4) The last section (paragraphs 18—2é) rovid

washes for the escape of surplus water. Provides for the formation of bye-
i Rt o o ooution G WORK 6 o d tha & i

Pl Lrom the specification in use in the N h © " specification  which
s (62 iglhe thll“d‘_ part consists of a few pointg to 011)1' Aroot district.
anks. orm of ‘“data sheet” for calcula ® observed when inspecting

i tio :
work to be done to be maintained for each distrigt(;fn(l]:a ::lsulioi‘ tk{e duflerent kinds. of
8 also given,

5. In conclusion, I have the honour to
‘ ] : ; Suggest
required to qualify themselves in the rudimentgsgofS ezﬁﬁfn‘g 1;3?1 Illlspegtors should be
plan-drawing and in

taking out quantities from plans drawn to
S -
grade on Rs. 40. On an average about 4 la(liaille before being Promoted to the first

irrgfuatiog woll;ks, and it is time that steps we
entrusted with the expenditure of this sum
see that work is done in accordance therewitill.n e chibe

The only masonry
re sluices, and for
¢ e depth of the sill
”opted In future in the
They are accompanied by

So———

Encrosures 4.

————

Refereuce on the above, dated 1st May 1893

Referred to the Chief Engineer for Irrigati
randum and papers submitted by Mr. Wync%l, ton for favour of remarks on the memo-

(Signed)  P. RAJARATNA MUDALIAR
)
To the Chief Engineer for Trrigation, with letter and enclosufes et
in original, to be,rehxmed.

Rrap—the following letter from Lieut.-Colonel R. R. E. DRAKE- :
Chief Engineer for Irrigation, to the Secretary to tEeR%gKMANa R.E,
Revenue Settlement, Land Records and Agriculture dxautedm(')'n vy
9th May 1893, No. 288-M. :— ; otacamund,

With reference to Board’s Reference.on General Register No 268
May 1893, I have the honour to state that the rules :nd designs &,z;viatsd t‘t
* The oriel . Sid Mr. Ashpitel may with adVantagg by
o :pglgalbmdlgx of l?ml(:l of 40 h‘as been adopted for use in the Minor bt e
;grmllrlfigati}:nr. gx; of, $he Chicf Knginger Department. ~ Certain alterations aﬁﬁ
(Intld.) F. W. A, %‘;dﬁ;ms in red ink * have been made

Reap—the following letter from L. M. WYNCH, Esq., Deputy Director of Land
Records and Agriculture (Land Records Branch), to the Secretary to the
Commissioner of Revenue Settlement and Director of the Department of Land
Records and Agriculture, dated Madras, 12th May 1893, No. 79-Bd. :—

In continuation of my letter, dated 14th April last, No. 54-Bd., I have the
honour to forward herewith the remaining specimens (7) of type designs of sluices
promised in paragraph 4 (3) of the letter.

P R S

DI e
Bosgrp oF Revexue (Rev. SeTT, L. Rps. axp Acer.), 11ta Juny 1894, No. 282. 8

T

Rusorurron—dated 11th July 1894, No. 282.

With the first paper read above, the Deputy Director of Land Records submits a
memorandum of instructions. for preparing estimates for, and executing repairs to,
minor irrigation works. The instructions have been drawn up by the Under Secretary
to Government, Public Works Department, Irrigation Branch, and have been approved
by the Chief Engineer for irrigation. They are now circulated for the information
and guidance of all officers and subordinates entrusted with the repair of minor irri-

gation works.

9. The instructions given in the memorandum should be carefully followed by
the Tank Overseers and Maistries, Revenue Inspectors and Tahsildars. Collectors and
Divisional officers during their tours should satisfy themselves that the instructions
are properly understood and carried out.

3. For the reasons given by Mr. Wynch, the Board accepts the suggestion made
at paragraph 2 of his first letter and directs that the lists of works shall in future be
submitted by the end of January through the Chief Engineer for Irrigation. For

urposes of the budget, however, an estimate of the requirements of each taluk should
be sent in by the Collector before the 8th August, the allotment required being given
in lump without any details of works. In framing this estimate, the actual expendi-
ture in past years should of course be taken iato account, and the programme of relief
works, which has been ordered to be maintained in each district (Board’s Proceedings,
dated 7th June 1892, No. 411 and 27th February 1893, No. 81), may also be consulted
with advantage. ;

4. Tn the selection of works for repairs each year, due regard should be paid to
their urgency, and a systematic working plan should be prepared beforehand and kept
up to date. This can be easily done if a little care is taken in preparing the pro-
gramme of relief works referred to above. In the case of every irrigation source, the
earth-work and masonry have to be kept up to a certain standard of efficiency and the
bunds should not be allowed to fall below the prescribed height to an extent likely to
endanger the safety of the work. The works requiring repairs should be ascertained
by the Revenue Inspectors and reported to the Tahsildars. The Tahsildars should
then inspect them, and after satisfying themselves that the repairs are really required
should classify the works in the order of their urgency. This list should be kept
corrected to date with reference to changes which may occur in their condition, and the
works to be repaired every year should be selected in the order of their urgency.

5. Unforeseen monsoon damages requiring immediate repairs will of course have
to be dealt with specially. Applications for allotments in such cases should be sub-
mitted, as at present, before the 15th December or in suflicient time to admit of the
work being carried out before the next rains set i, G

6. In order to avoid delay in the utilization of grants for each year pending the
receipt of orders on the allotment applications, the Collectors will be authorized to
adopt the following procedure :— S e et e i

(a) All repairs sanctioned and in progress at the end of a financial year may
be continued in the new year. L S g W

(b) All repairs for which an allotment has been sanctioned by the Board in the
application for the past year, but which may not have been begun in that year, may
be commenced in the next year, the expenditure on account of ,any.such work in
anticipation of orders on the allotment application for the year not being allowed to
exceed the amount of the previous year’s allotment ; it being fur?her understood that
the total expenditure of the new year must not exceed the sanction unless a supple-
mentary allotment i8 received from the Board. ORI :

7. The Board is prepared to admit that to ensure the proper maintenance of the
minor irrigation works it may be necessary in distriets where these works are numerous
and important to give the Tahsildars the assistance of a bette.r staft of tank overseers
and maistries than is employed at present: The Deputy Director of Land Records
would have the work of estimating and drawing up plans for repairs done by Revenne
Inspectors, and with this view he proposes that 1t be ruled that no Revenue Inspector




work carried out by t e g
zgcommend iy dzbaflrilirrlfg g‘r%::n B;)ard Prepared by them ay
emselves in egtimate-making and0 lim :

sa1ar£; :;(lary district a sma]] permaIJ; ax;-dra
ging from Rs, 15 to Ry Sy

:zcesiz}ry, %uring the workin .

Xecution of work i

taluks in which thsg I‘thr;ebhermai:y il

Public Works Dep i

Tahsildars in supervisi

expenditure that

€ annual grants and wijj be
hich wi]] be

instruments, &e., that m

scale of establis}’zment si(y;lsfi dk?:n;gddn
average outlay on minor irrigation r
The‘ average cost of establishment in ¢
Rs. 29,000. Assuming that the anngal

glfstis.s, tully half a lakh can be made i : be less than f

9. Copies of the type designs of slui :
randum have already be gns ot siulces and calin
Aprib 1800, No 183, ot

TAWD Up a8 1ot to exee d laab]iShment-

alingulas refe :
ectors with Board’s nggeﬁnm the memo-

88, dated 5th
(True Copies and Extract.)

(Signed) P. RAJARATN A MUDALIAR
4

(True Copy.) e
(Signed) I. SARABHALINGAM NAIDU
; b

To all Collectors. First Assistant.
» the Deputy Director, Land Records.

Copy to the Secreta
cretary to Government, Rev
» »  Chief Engineer for Irrigation. *nuié Dopartanient.

SRR
L. Rps. axp Agrr.), 11ta JuLy 1894, No. 282. 6

Boarp OF REVENUE (Rev. SETT.,

# METHOD OF PREPARING ESTIMATES FOR THE .

MEMORANDUM ON A Rove
Repair oF TANKs.

Part I.—DEFINITIONS.
1. Full-tank level (F.T.L.) is the level at

which it is customary to store water in a tank.
is the highest level to which water rises in a tank
during maximum floods and may be determined
by ascertaining the greatest depth of water
which is known to have passed over the escapes

* (See also 1I, paragraph 3). ;

3. Proposed height of bund above M.W.L. is the height to which the bund should be raised
above M.W.L. and may for the class of tanks
in charge of the Revenue Department generally
be taken as 8’ 0" except for small tangals when

v’ @ will be sufficient, or for tanks with a large waterspread and considerable depth of water
where 4’ 6" may be required.
The top width of a tank
knife-edge.
4. ‘L'he side slopes of a tank bund may be 1}

Full-tank level.

9. Maximum water-level (M.W.L.)

Maximum water-level.

Proposed height of bund above M. W.L.

bund should never be less than 4 0”, as if less it soon wears to a

to 1 or 2 to 1, according to the nature of the
soil. For revetment a slope of 1 to 1 is generally
sufficient. A slope of 13 to 1 means that for
every foot of height a base width of 1} feet is

given. Similarly a slope of 2to 1 means that for every foot of height a base width of 2 feet is

given.
5. A bye-wash is a natural ground or pave

Bye-wash.

* Side slopes of bund.

d escape at the end of a tank bund designed to
serve as a means of escape for flood or surplus
water. A bye-wash can only be effective when

the natural level of the ground is at or near to F.T.L. or wheu the soil is rocky.

Parr II.—INSTRUCTIONS.

1. The repairs to tanks to be undertaken by the Revenue Department as a rule consist of
1) earth-work repairs to bund, (2) repairs to
revetment, which may include raising the
existing revetment, (3) repairs to masonry

works including the re-construction of sluices, (4) formation of bye-washes, (5) the constraction

of loose stone calingulahs.

2. The estimate for repairs to a tank bund should be prepared when there is water in
the tank as near to F.T.L. as possible. The
water surface then affords a reliable basis for

an estimate of the reg:zmngm 14,
in th
bund b

De:ails of repairs to be executed by the Revenue Depart-
ment.

Earth-work repairs to bund.

however, it is not possible to prepare the estimate when there is water in tank, pegs should
be driven at the edge of the gvaterspread along the front slblge of the | Beforept?fe :ank is
empty. These pegs may be put in the charge of the village officials with orders that they are
not to be removed. The estimate can then be Brepui-ed‘ later on provided that the height of the
pegs below F.T.L. has been noted. If repairs are urgently required and pegs have not been
previously driven, it is often possible to trace the water-mark along the front slope of the bund,
revetment and sluices. :

3. The first thing to be done is to measure anﬁ note ol:: iflorm A the height below (a)
£ = F.T.L. at which water stands in the tank
e p Ty ohering an cstimato using only & tape, mea-  on the dafe the estimate s prepared (8°0” in
ey the case selected in form A) and also from
inquiries made locally, the greatest known height (5) above F.T.L. to which water has been
known to rise in the tank (2’0" in the case selected). This information should be noted in

the heading of form A. :

2 (a) The estimate is not likely to be prepared when the water-level in the tank is above F.T.L., that is, when the
tank is surplusing. Consequently it is assumed that water in the tank will be at or below ¥.T.L. when the estimate is

prepared. <

(4) If M.W.L. is reported to be more than 2’ 0 above F.T.L., the surplas works are probably insuffici

WL abudld s folunnd by fravidiig nir saditiml Wi e Ry weic a ORI T 8 T -
2
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The heizhts on the section in column 6 should also be

though the slopes may require repair. g
reduced to the required height as shown at peg at 500 feet (form A), where the heights measured

are reduced by one foot for the purpose of calculation.

9. Column 7 can now be filled in. The areas are obtained by dividing the section
into three parts, viz., two triangles and a rectangle. The area of the section is equal to (half the
height x the base of the triangle in front) + (the top width x the height of the rectangle in
the centre) + (half the height X the base of the triangle in rear).

10. The dimensions of the sections in column 8 are obtained as follows. The top width
of the bund may be fixed at 4’ 0" as being generally a convenient width (see definition 3).
The heights of the front and rear triangles are obtained by adding to the neights entered in
the sections in column 6 the figures in column 5. This gives the height of the proposed bank.
In order to fill in the widths of base of the front and rear triangles, the proposed slopes of the
bund should be fixed. Suitable slopes will generally be 15 to 1 (see definition 4) in front and
2 to 1 in rear, but may vary according to the nature of the soil. The widths can therefore be
found by multiplying the vertical height by 13 and 2 respectively or by whatever figure
represents the ratio of the slope. The sections in column 8 being now fully dimensioned, the
areas can be calculated asindicated in paragraph 9 and entered in column 9.

11. The figures in column 10 are obtained by deducting those entered in column 7 from
those in column 9 and show the area of earth-work required at each peg. ,

12. Column 11 shows the mean area of earth-work required for the length of bund
between any two pegs and the figures are obtained by adding together the areas of earth-work

required at the two pegs and dividing by two.

13. Column 12 gives the length of bund between two pegs, and if these lengths are
mult plied by the corresponding mean area in column 11, the product is the quantity of earth-
work required to raise the bund to the required section. This quantity is entered in column 13.

14. Repairs to revetment.— The repairs to revetment of tanksin charge of the Revenue

Department should, as a rule, be limited to
Preparation of estimates. repacking and raising existing revetment ; only
in very exceptional cases should the length of

the revetment be extended. Revetment should generally be repaired at the existing slope with
a thickness of 1} feet and with a backing of gravel 6” thick. 1f, however, a length requires to
be rebuilt entirely, it should generally be packed at a slope of 1 to 1, at which slope all raising
revetment should, as a rule, be done. 'To estimate the quantity of stone required for raising

below: F.T.L. should be noted. This can easily be

revetment, the existing height above or ‘
driven along the edge of the water in front of the bund as

determined with reference to pegs ‘ :
raphs 3 and 4, Having measured the vertical height of the

olow water-level, and knowing the height of P.T.L. above water-

previously described in para;
the revetment above F.T.L., the vertical

existing revetment above or

level, and the height to which it is proposed to raise
height of raising 1s also known. The slant height ean be obtained by multiplying the vertical

height by 1-41 if the proposed slope is 1 to 1 and by 18 if the proposed slope is 15 to ;¥
15. The mean of the slant heights at any two pegs X the length between the pegs X
the proposed thickness will give the quantity of stone required. The calculation can be entered -
in the ordinary estimate form. If the proposed revetment is 13 feet thick, the quantity of
gravel backing required will be of the quantity of revetment. iy i i
d be limited to petty

16. Repairs to masonry works.—Repairs to masonry wqrh'shbq_l be ted
; repairs to existing works and to the re-construc-

Limit of repairs to masonry works. tion of irrigation sluices.
17. Photo-zincographed designs of masonry_sluices suitable when the proposed sill is
2 i about 5%, 7, ‘6}'{ 19’,113 feet below M.W.L.
Staices, in the tank, are supplied together with printed
stone ware pipes, arched tunnels, or with coverin stones, and may be adopted according to the
Ehmﬂd'be‘ built when the area to be i is

locality and materials available. Pipe sluices 2 ITiga

Joss than 100 acres, but no absolute rule on the subject is advisable. The small pipe sluice plan
and estimate No. I is intended for high level sluices and to replace pot sluices. The figured

depth of foundations may have to be increased or diminished according to the nature of the soil,
but will ordinarily be found sufficient. The designs will wtt:r&sﬁght modification in certain

casos, which modification can be effected by merely altering the dimensions on the plans. (1) If

the proposed height of the bund is 4' 6 above M.W.L., the tunnel must be lengthened by 5° 3”.

(2) If the proposed height of bund is 2’ 6” above M.W.L., the tunnel may be reduced in length
by 1% feet, but in this case the difference is so small that it is probably not worth while to alter

the plan and estimate. (3) Tf the sluice is required to supply more than one chanuel in rear, the

tunnel must be lengthened by 7 feot in order to bring the rear cistern beyc nd the rear slope of
the bund. The opening in the rear cistern will be closed and vents allowed as may be required.
These modifications of the plans entail corresponding alterations in the estimate, but the labour
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involvedis very slight. If the height of M.W.L above sill exceed
: W.L. 12 £ g
Department should be asked to frame an estimate, as the designsc‘:zpilied Z‘;te: lf(‘:lte'ssilg{:fe b

18. Formation of byewashes.—1f a tank has been k :
special reason, it is probable that the surplus outlets aigﬁggegzgif’ s there is somo other

: . These may be ]
by the construction of loose stone calingulahs (Pian N 1 . may be lengthened
byewashes (definition 5). 2 \£éan No. 2N, on by forming natural or paved

19. The table gives a rough method of eal.
to reduce M.W.L. in a tank to a safe limit : —

A

culating the length of byewash required jn order

Observed height | Proposed height
of M.W.L. of M.W 1.. Multiplier
above F.T.L. | above F.T.L. :
e,
(1) (2) (3)
—
2/ 0" 1%.0% 3
2’ 0" 1.6* 1}
2’ 6" l’ 6' 2
2 6 gL 1}
30" 1f:8% 3
30" 2’ 0* 2

Column (1) shows the observed or measured height of M.W.L. above F.T"
the height to which it is proposed to reduce M.W.L. by providing additiomIa,‘f :E;-] i)OIUmn (2)
If the actual length of the existing escape or escapes be multiplied by the figure. inpegls works,
opposite to the observed height of M.W.L. above F.T.L. in column (1), the productu:ﬁ (3)
(roughly) the totallength of escape required. If the existing length of escape is ded -
from the total length, the additional length of byewash required isknown. For instance, g ucted
in a tank the observed M.W.L. is 2’ 6” above F.1.L.. and in order to avoid excessiv’e up[;:ge
work it is proposed to reduce M.W L. to 1' 6" above F.T.I. If the length of the ex?:t‘ 7
escape is 50 feet, the total length required is 50 X 2 = 100 feet and the additiona] lengthl n(,%
escape required is 100 — 650 = 50 feet,

20. The question of lengthening escapes and thus reducing M.W.L. in a tank is of eat
importance if the length of the bund is considerable ; as it 1s generally cheaper to lengthen
byewashes than to raise banks.

21. Natural byewashes are only suitable when the natural level of the ground is fairly
level or has a very gradual fallin rear or where the soil is rocky. If there is any abrupt fall in
rear, the surface, unless protected by pavement or masonry work, will soon be cut up by the
action of the water. As a rule tanks irrigating less than 50 acres do not require masonry weirs,

but every tank should, if possible, be provided with byewashes, that is, the bund should be stopped .

at either flank when the natural level of the ground is at F.T.L., unless there are special reasons
why water should not be allowed to flow round the end of the bund. Byewashes may be formed
by simply eutting the ground at the end of the bund to F.T.L. If the ground is soft and stone
is cheap, they may be paved. This pavement should enerall)y be laid flat, but if thisis not
feasible it may be laid at a slope. The pavement may be 5 0” to 10" 0 wide, 13 feet deep and
the end of the tank bund should generally be revetted. Natural byewashes should be located
where the soil is of a hard nature and not liable to erosion by the flow of water over it.

22. Plan No. XIV shows a type of loose stone calingulah which may be adopted when the
ground level at the site of a proposed surplus work is below F.T.L. The level of the pavement
should be at ground level and the top of the damstones at F.T.L. These calingulahs should only
be constructed where the ground level does not exceed 2 0” below F.T.L.

23. It appears to be a common practice when repairing a tank bund to extend it at the
flanks. The result is that many tanks breach owing to the natural byewashes having been
blocked up. When a tank is repaired the possibility of providing additional surplus escapes by
removing the bund at the flanks should always be considered.
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1. Remcval of bushes and trees.—
thing to be done is to remove bu}‘lﬁ; f;ﬁ
prickly-pear. Trees on the front slope and
top of the bund should, if ordered, be eut do:
and sol.d afterwards by public auction Tfé
bank will then be benched (stepped) through-
out in steps 2" 0” deep and 2 feet high. 5

2. Betting out work.—Whe i

reports that the above rule ha:bet:sle c;?; liﬁrﬁ
with, the tank overseer will put up modef)s:

'tl_.ons of earth at each peg or closer if necessare-
'I'hese model sections will be turfed with tuy%
ir::sl thedtmtlk' bed ; whelr)l this eannot be donz
) and string may be u ;
liable to be knog(;ked ({own ors:gﬁgxd.these -

3. Earthwork —The earthwork will th
commenced, the earth being taken froz:[la?{(:
to be marked out by the overseer or maistry
in charge. The earth should then be thrown
101£p tlﬁl i) toklg fget layers to the full section

e bank and watered if
ol red and tamped if so

4. Dispesal of prickly-pear. —Prickly-
must be rooted up and buried in pits ag ﬂ:ﬁ
one yard deep with 1" 6” of eurth on to
These pits will be dug in the bed of the tanlg'
Contractors may be allowed to throw prickl g
pear into the water, but if the prickly-pear{s
pot destroyed by the water, it must be buried
in the tank-bed before the work is passed, or
it may be burnt. :

5. Revetment.—Btore revetment shoul
be less than 1’ 0” thick with a 6” gravel bgelllgzer
well watered and tamped. Before commeneing’
work all gravel required for backing, jelly ang
quarry chips to the extent of § cubic yard for
every cubic yard of revetment work to be done
must be collected and stacked for measurement
"'he revetment to be repacked will then bt;
marked with tar and work commenced. The
revetment to be repacked will be brought as
near as possible to one level to facilitate mea~
surement and the top stones tarred. No new
stones will be brought to the work spot until
the old revetment has been repacked, measured
and tured. New stone will be of the minimum
sise of 18 % 1k X L gnlg % 14" x 2’ if the
revetment is to be 2 (" thick. If more than 10
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i 1ler than
_ of the stone collectedr%s sma )
fl?;sc??tsgould be rejected. ['he stones will

he thickness is made
always bo packed &0 th}?: gvsrk should be done

dt
up e Stfmll:J’OMfleet and brought up layer by

is completed the inter-
tices mu 1y aknd the g;‘a\jel
s - .

i gired thicknesss Pu in,
Evztxrgg a?d ttl;;;:q. The face of the revet-
ment will be wedged with quarry chips.

»

: o.—In the case of tanks
6. Planting grass: o t a fringe of valal

bund
be planted along th.e toe of the
at le:sr:ac‘){xe ygrd wide and thickly.

—Turfio will be done as a rule
7w north-eagt monsoon. Payments

during ﬂ;emade after the growth is assured.

to :
('Z)l‘xillg rate allows for watering.

8. Excarating foundation and refilling. —Cat-
ting open of banks and excavation of foundations
are not to be put in hand till all the materials
have been collected. If any exoess earth is
excavated below floor level, the contractor
must fill up the excess space with concrete at
his own cost. At each mason work a bench
mark of conerete 2’ 0" X 27 07 x 2’ 0" with a
stone or brick cap must be fixed and the contraoc-
tor given a statement in writing regarding the
depth of the foundation below this bench
mark. Refilling will be done in layers and
will follow the superstructure being kegt ¥ 6
below ths top of the masonry whilst the work
is in progress in order to avoid disturbing the
top courses when tamping. No materials to be

stacked within a distance equal to 1} times -

the depth of cutting for foundations.

9. Conerete—will consist of 1} cubio yards
of jelly to 2 parahs lime and 4 gamhs sand.
The jelly will %e of brick or stone broken to 1
cubes. All flat, flaggy and earthy stones to be

rejected. The jelly will be heaped on a clean

t a will be well wetted. The mortar
et il then be added and

the whole will be twice turned over dry and

twice again after a sufficient quantity of per-

foctly clean water has deen added. The concrete
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will then be put in position in 9”

wﬂlwbe tamped until this thickness ilsyr?al;;uaclég
to 6”. The set surface of a layer of concrete
will be roughed and wetted before a new la er
1s added in order to obtain perfect cohesi}(;n1
The top surface of conerete will be flooded,

Concrete will ; %
i e will never be plastered without special

10. Rough stone in mortar.—No

be used and all stone to be brokenbv?iutlk(li(};ietso
Every fourth stone to be a through stone for
walls 2" 0" thick and under and every fourth
stone to be at least 2’ 0” long for walls of greater
thickness than 2’ 0”. -All interstices to be filled
with quarry chips. The mortar will consist of
1 lime to 2 sand.

11. Burnt stone in chunam.—The stones will
be obtained from the quarry roughly squared
and all irregular shaped stones to be rejected.
Kvery fourth stone to be a through stone for
walls 2’ 0” thick and under and every fourth
stone to be at least 2’ 7 long for walls of
greater thickness. All interstices to be filled
with quarry chips. The thicker stones to he
towards the bottom of the wall and every stone
to be bedded on its longer side. KEvery third
course the work must be brought up level
throughout. Mortar should not be smeared
over the face of the stones.

12. Brick in chunam.~~The minimum size of
the bricks to be 9” x 43” x 21”. English bond
to be observed throughout; the bricks to be
thoroughly wetted before being used, and proper
water troughs must be provided by the con-
tractor for this purpose. No joint to exceed
3” in thickness. Only 10 per cent. of bats to

be used.

18. Pointing—to follow the outlines of the
stones and the mortar not to be plastered over
the face. When pointing brick-work no false

pointing to be done.

. L. Rps, anp Aerr.)
MMN""WVWW

M
T TN

A A A,
s

y 118 Jury 1894, No. 282

i

g o A
N,

g’é’ﬁ?;m,@@mu Fllwr g
ur @ CsrissQaemr Qi
8-S wrs wrh @ ;

'95}) 5@@5@@; . s
: Beaarbw. (§m, : :
ﬁ(;i)@z””w_aggmu Gur, G o B 805050
L0 95 g Gurds 9 gy o ea;rﬁ@m”%m
@l B Gl O e YBpae e
T Ty o
5T & . % S
Q’@@Jrr@ umi_

G . ;
Quog 8o 19 QFiisre
@JUﬁE)L_u_’Lb @ i
AR

3 T58Cu0 @@@@ur@
BEEVED aer @b,

a U_Ju; &’/ﬁUJIﬂL L.JQL/IT A
EDar Blifies g agy e S LG G Qg S‘-’
@l B&rap ) Gm”?éwé%us @%L’Lumb ({:@:

; 5 sraw® 2
; - POEEr g o & , JopEaf
e S ooy Coiiiam i p ] SVTne) »s

O. o B
5&”091_5?6&”\) -&G&T@&“—I SLLL g
2.uQ Y Ysldars g tib.—e o

UTELLOS 55 gy oot CatuSa)
@?@Www&smn-s &&m_é r

¢ $&wWw i 5

L &S ¢ . GW@L_ELJ Brar@ .-
PEETOBS GG D24 i ok ge
- 11.. Gs&mﬁéﬁ.

6 GOpSsLEh § X g3 3o o —OF e
" : yo]
ey &.Gfrﬁrﬁfrs @@55@ i ><. 'éﬁ
@D0iGD DEBbn Lres e, St th
a-wr@m.v @ 7518 pesor Batorés g (' i
PSS Barari) sleréaGactn. oS8 ns
sa;rl_ﬂ"/rsl_.:rﬁarsrﬁurw e anfi o
Cartar poori98) Qarair@a g o "5 alor
mq.@as.@@:m-z.y_.w{y, B ﬁ.ﬁseirm'fgé-@s”
Ha05 806 Quills piasn .y | Gl iCw
paZer sLLLSE6 LgLe PBLUEE e LT ges
e uCursliu®s séa L s, &E@ Cumy

13. sppuFso—(Iozrsa) zo . -
Jﬁ_gulr.n",ég.dl gs@md’r@&;_ﬁ )cznégﬂ,'”‘f"’?d:
o semenil UL Cas Ly Qugan =8
LERPG QFs Caly PLiabQure g oo
wI@e QFse o.50) TPLRE sk e D

Boarp oF REVENUE

i have side

14. Cut stone.—Covering stones to
soints and ends resting on masonry dressed.
latform, coping, vent, _gulde, beam, and all
cut stone other than covering stones to be neatly

dressed to size.

15. Plugs.—Plugs to be of hard seasoned
The shoulder must be bound with iron.
The plug spear will be of iron 3" diam.eter and
will be fitted with chain. Holes at 3" intervals
will be punched in the spear at convenient
heights for the regulation of water. The chain
will be secured to the shaft and will have an
additional length to which a pin will be attach-
ed to fit the holes in the spear. A hasp will be
leaded into the platform stone so that the plug

can be locked.

wood.

16. Ramps.—Ramps for village and cattle
crossings should have a minimum slope of §, be
2 foet higher than bank and 2 feet wider than
top of bank on each side. Ca'tle ramps to be

aved and gravelled ; the width should be at
east 9 feet.

17. Paymen’s.—Payments will be made by
it measurements ; no measurements to be pad
or except on continuous completed taks.

18. Clearing up site and general remarks.—All
surplus materials and debris to be removed
from the work spot by the contractor and the
site thoroughly cleared before the final bill is
passed. If any additional work is required to

" make the work neat, the subordinate in charge

must apply for germlss' ion to carry out this work,
stating the probable cost, and whether it can be
met from contingencies or savings. Additional
work must never be done merely to work out
an estimate. Any work not mentioned in this
specification will be done according to the
standard specification of the Public Works
Department. If contractors fail to work accord-
ing to this specification, they will be liable to
a fine, to cancelment of contract, and forfeiture
of deposit. It is the contractor’s duty to see
that he is given proper bench-marks and levels
and otherwise carries out the orders given in
this specification. The contractor must also
geo that he receives orders in writing as no
attention will be paid to verbal orders. 1f the
contractor does work without orders in writing,
_he does so at his own risk. All masonry work
must be watered at the contractor’s cost for 10

]
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1 Removal of bushes and trees.;—'l‘}}m ﬁrs(t'i
s done is t0 yemove bushes 8%
thing to be s on the front slope and

1 ar.
top of the pund should, if ordered, be .cut d<r>w‘;vn

and sold afterwards by public auction. The
bank will then be benched (stepped) through-

out in steps o’ 0" deep and 2 foet high.

9. Setting oub work.— When the maistry
reports that the above rule has been complie
with, the tank overseer will put up model sec-
tions of earth ab each peg or closer if necessary.
These model sections will be turfed with turt
from the tank bed ; when this cannot be done,
fege and string may be used, but these 8Te

iable to be knocked Jown or removed.

3. Earthwork.—The earthwork Wil then be
commenced, the oarth being taken from taks
to be marked oub by the overseer OF maistry
in charge. The earth ghould then be thrown
up in 1 to 1} feet layers to the full section
of the bauk and watered and tamped if 80

specified.

4. Disposal of prickly-pear.—Priokly-pear
must be rooted up and buried in pits at least
one yard c}:ﬁf) sith, 108 of earth on top.
These pits Will be dug in the bed of the tank.
Contractors may be owed to throw prickly-
pear into the water, but if the priokly-g;sr is
not destroyed by the water, it must be buried
in the tenk-bed before the work is passed, OF

The revetment to be repack wﬂl then be
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and tarred. New stone will be of the minimum
size of 11" x 13" x l'or 1} X 14’ x 2 if the
revetment is to be 2’ 0” thick. If more than 10
per cent. of the stone collected is smaller than
this it should be rejected. The stones will
always be packed so that the thickness is made
up_ by one stone and the work should be done
in lengths of 100 feet and broaght up layer by
layer. As each layer is completed the inter-
stices must be filled with jelly and the gravel
backing to the required thickness put in

watered and tamped. The face of the revet-
ment will be wedged with quarry chips.

6. Planting grass—In the case of tanks
having no stone revetment a fringe of walal
grass may be planted along the toe of the bund
at least one yard wide and thickly.

7. Turfing.—Turfing will be done asa rule
during the north-east monsoon. Payments
only to be made after the growth is assured.
The rate allows for watering.

8. Eacavating foundation and refilling.—Cut-
ting open of banks and excavation of foundations
are not to be put in hand till all the materials
have been collected. If any excess earth is
excavated below floor level, the contractor
must fill up the excess space with concrete at
his own cost. At each masoury work a bench
mark of concrete 2' 0”x2" 0 x2" 0 with a
stone or brick cap must be fixed and the contrac-
tor given a statement in writing regarding the
depth of the foundation below this bench
mark. Refilling will be done in layers and
will follow the superstructure being kept 1’ 6”
below the top of the masonry whilst the work
is in progress in order to avoid disturbing the
top courses when tamping. No materials to be
stacked within a distance equal to 14 times
the depth of cutting for foundations.

9. Conerefe—will consist of 1% cubic yards

of jelly to2 parahs lime and 4 parahs sand.
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$ n be added and t_he

i twice turned over dry and twice
;Vhaile ;Vfltl;rb: sufficient quanfn‘ty of perfectly
clgf;an water has been ad.ded’.l .l.h(? congre;cvem >
then be put in position 10 9" layers (im g
tamped until this;f thllckness flsc ;’gc rx:;e; 3. bé

ce of alayer O )

Tl:le 1?::1; asxlllcrlf:vetted before a new ¥ayer is added
i (g;rder to obtain perfect cohesion. The top
llulxrface of concrete will be flooded. Coucrete
:vill never be plastered without special orders.

10. Rough stone in mortar.—No boulders to
be used and all stove to be broken with faces.
Every fourth stone to be a through stone for
walls 2 0” thick and under and every fowrth
stone to be at least 2 0" long for walls of greater
thickness than 2’ 0”. All interstices to be filled
with quarry chips. The mortar will consist of
1 lime to 2 sand.

11. Burnt stone in chunam.—The stones will
be obtained from the quarry roughly squa.red
and all irregular shaped stones to be rejected.
Every fourth stone to be a through stone for
walls 2’ 07 thick and under and every fourth
stone to be at least 2’ 7 long for walls of
greater thickness. All interstices to be filled
with quarry chips.. The thicker stones to be
towards the bottom of the wall and every stone
“to be bedded on its longer side. Every third
“course the work must be brought up level
- throughout. Mortar should not be sm
_over the face of the stones.

12. Brick in chunam.—The minimum size of
the bricks to be 9"x 43" x 23" English bond
to be observed throughout; the bricks to be
thoroughly wetted before being used, and proper

water troughs must be provided by the con-

tractor for this purpose. No joint fo exceed
{; ['uin thiekness.P O'Ix)lly 10 per cent. of bats to

o used.
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The jelly will be of brick or stone broken to 1"
cubes. All flat, flaggy ard earthy stones to be
rejected. The jelly will be heaped on a clean
platform and will be well wetted, The mortar in
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13. Pointing—to follow the outlines of the
stones and the mortar not to be plastered over
the face. When poinling brick-work no false

pointing to be done.

14. Cut stone.—Covering stones to have side
joints and ends resting on masonry drersed.
Platform, coping, vent, guide, beam, and all cut
stone other than covering stones to be neatly

dressed to size.

15. Plugs.—Plugs to be of hard seasoned
wood. The shoulder must be bound with iron.
The plug spear will be of iron 1" diameter and
will be fitted with chain. Holes at 3” intervals
will be punched in the spear at convenient
heights for the regulation of water. The chain
will be secured to the shaft and will have an
additional length to which a pin will be attached
to fit the holes in the spear. A hasp will be
leaded into the platform stone so that the plug

can be locked,

16. Ramps.—Ramps for village and cattle
crossings should have a minimum slope of £, be
2 feet higher than bank and 2 feet wider than
top of bank on each side. Cattle ramps to be
paved and gravelled; the width should be at
least 9 feet,

17. Payments.—Payments will be made by
pit measurements ; no measurements to be paid
for except on continuous completed taks,

18. Clearing up site and general remarks.—All
surplus materials and debris to be removed
from the work spot by the contractor and the
site thoroughly cleared before the final bill is
passed. If any additional work is required to
make the work neat, the subordinate in charge
must apply for permission to carry out this work,
stating the probable cost, and whether 1t can be
met from contingencies or savings. Additional
work must never be done merely to work out
an estimate. Any work not mentioned in this
specification will be done according to the
standard specification of the Public Works
Department. If contractors fail t':o work‘aocord-
ing to this specification, they will be liable to
a fine, to cancelment of contract, and forfeiture
of deposit. It is the contractor’s duty to see
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A.—When inspecting a t : : y NSPECTING e P
noted :— pocting a tank with a view to its repair, the follow; i 4
(1) Whether the tank has ever b 8 pointy h o T
een known to b : Shoulq g =
cause, reach, and i 8 SR +—
(%) The state of the bund— - , > hen ang from what E‘S ctrtin :
(/() What is the average height above F.[.I, | .—a'j ?
E,b)) II: ,:fl clear E’f pricﬁl -pear and bushes, s -
: © revetment high enough and in good 3+, E
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22 Boarp of REvENUE (REV, SErr

yard.

"*N‘N-‘“_ b2 o """’w,.-—— - ﬁ.._%‘_.“

S ey " P ———— e -

“» L. Rps, axp AerL), 11tw JuLy 1894, No. 289).~

(these rates vary in different districts).

Average distance carried measured from centre of excavation to .
2 c .
Height in yards, entre of spoil bank, measured honzonta.uy
raised,
g el B 20 30 40 50 B i e
60 70 80 90 100 110 120
rpprpe: et LML 1 e
\\-‘
1 10 11 12 13 14 15
11 12 13 14 15 Tg . 17 18 19 2
2 17 18 19 20 21
3 12 13 14 15 16 17 18 19 = > 21 25
4 13 14 15 16 17 18 19 20 e » 22 23
5 14 15 16 17 18 19 20 21 e . 23 24
6 15 16 17 18 19 20 21 22 23 < g; 2%
26
\
e 1 3 . \..—.
N.B.—In addition to the above rates, 3 pies per cubic yard, to be allowed in o

: st b
earth and dressing slopes. For gravel, the starting point should be 15 pies, that is,m:;; A8 a separate jtem, for tam
different columns, according to distance and lift. For sand, the starting point shoulq
of the figures in different columns, according to distance and lift. For rock, the start;
add 38 pies to any of the figures in different columns,

Carriage.
Tae daily hire of a cart is from 8 to 12 annas,

5 pies to an.
be 6 Pies; or dednye: " Ha 8

according to distance and lift,  © PO.R0 $hould be 4 annas, that js,

ping
1€ figures in
4 pies from any

100 : _ eatlonip nstine |94 oilde | B4 ik el :
A yards %:‘ ;nie # mile tof1 mile to 1t40u;ges *t;nz‘:“ éomiilg it %0““11;5 %0 mgies Bio !l‘l;les
Ditaen m o u(:ile. 1 mile. 113 miles.| 08, | miles. miles, | miles. | miles, mileg, Remarky
e.
Number of frips. 10 8 6 6 4 3 2 13 l 1} 1

i iti i i ke a cart-load—
The following quantities of chifex;ent materials ma;
Z(FO Bricks 9” X 43" X 23",
10 Parahs of lime.
6 Do. o§ eumd.l
6 Do. o vel.
From § to 4 %unibio y:rd of rlough 8?1'10'12 R,
i imate yard o vel or sand is arahs.
N'B‘—ﬁ ;oﬁghofnm ia?(‘)” X 28(-)? X 10” = 4,000 cubic inches.




REVENUE DEPARTMENT.
oy of Hebene
(Revenue Settlement, Land Records
and Agriculture),
-MADRAS.
‘Pra'ntod August 3rd.
:
Proceedings, 111k July 1894, No, 282.

' Minor Trrigation Works—Oommuniontivg, with ... « i
remarks, to all Collectors Mr. Ashpitel’s memo-
randum of instructions for preparing esti

i 3 LS

‘ GOVERNMENT OF MADRAS. i
| | PUBZLIC"' WoRKS PRENRLEERE. Supo ,

 Reap—th
e i

' which ar
e deomadown 31:5 rivers.
vots of the cost and expense of Cl&
oW %ethtiy;f‘m the intention of the framers.
fect no permanent improvement. These T
repairs and construction of masonry works

L -

Copy forwarded to the Chief Engh



oxp May 1898, No..399 L, Pupuic Wosks.

(3) Estimates for repairs to spring channels other than as noted above to be submitted for
the sanction of Government. :
Ooracanusp,  (Signed) R. R. E. DRAKE-BROCKMAYN, T-Col, KB =
- 25th April 1893. Ag. Chief Engineer for Irrigation. i«
To the Secretary to Government, Public Works Depgrtment, Boabid o ' &

5 @

’

Irrigation Brsnoh :

Orprr—dated 2nd May 1893, No. 399 1., fubl‘ié Works. ..
The rules proposed by the Chief Engineer for Irrigation are approved.
2 S (True Extract.)

(Signed) R R B DRAKE-BROCKMAN, Lt.Col, RE.
_ : : Ag. Secretary to Govt.,, P.W.D.

‘To the Chief Engineer for Irrigation.

Publie Works Accounts.




e by

IRRIGATION.

Gobt. of {1893} JHludras. . | e | i el
PUBLIC WORKS. el " L : . o

Enol.

6.0., 2nd May 1893, No. 399 L.

gt

Rules

Certain — proposed by the Chief Engi-
neer for Irrigation for clearance of silt from

spring channels, approved.
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