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NOTES.

POLITICAL—A, MAY 1912.

Nos. 1-64.

Manipur Waterworks,

Grant of a loan of two lakhs of rupees to the Manipur Darbar.

From THE SECRETARY TO THE GOVERNMENT oF INDra, FoR:reN Departunnt, No. 1451 A, D
THE 24th Janvary 1911,

To tae PoLiticaL AeeNt, Mawieur, No, 307P., paTED THE 21st Jurny 1911,

Secretary,

In our last letter to Iniia we requested that His Honour would prefer the repayment of the
in twenty years and not in ten years as sugoested by India. In spite of this they have made it
able in ¢en years. This will mean that the State will bave to pay annually R8s, 24,658 inste
Re. 14,716 as previonsly arranged.

The Political Agent reported that the compensation for the Kunbo Valley paid by Goverr
(Bs. 6,270) and the forest revennes of Manipur collected by Government officers in Cachar (
average for the last three years is Rs. 19,926-2-8) should be earmarked for the payment of the
In addition there are the proceeds of the export tax on rice which will exceed more than Rs. 1
a year. There will thus be no difficulty in repaying the loan punctually.

The only action that remains to be takenis to forward a copy of India's letter officially ¢
Political Agent and the Financial Department, and it is for orders whether the former ouw
should be asked whether the Durbar would experience any difficalty in repaying the loan.

A. T. C.—26th January 1911.

His Honour,

This is satisfactory. I tave already wired to Political Agent and we will send him a copy
officially. The Rtate will not really have any dificulty in repaying in fen years,

28th January 1911. ‘ B. C. Aruen.
Secretary,

Seen. I am notsosure. The Delki Durbar will be a heavy tax.

2nd February 1911, L. Hazk,

Ewtract from notes from Finaucial Depariment No. II-L—2F. of 1911.

Sceretary, Financial,

Perusal. The Durbar will find it difficult to repay. The conditions are hard.
30th January 1911. L. Hare.

I would like to see the papers again hefore orders issue if General Department will kindly let us
see them. We should examine whether the State can repay within ten years. The ultimate liability
is ours and we should run no rigks.

31st January 1911, L. J. Kensnaw,

s %
His Honour,

The financial position of the Manipur State is discussed in Mr, Hizeins’ note and my note on pages
4-5 of the Collection put up. My note was written on the assumpiion that we should have to pay
Rs. 14,716 a year for the service of the loan, whereas under India’s present orders we shall now hav: to
find Rs. 24,658 per annum for the loan, and about Rs. 1,000 for maintenance charges (Mr. Disney
has accepted the figure) or say Rs. 32,000 altogether. The financial position of the State is, however,
far {rom unsatisfactory. In paragraph 8 of the Administration Report for 1909-10 it will be seen that
the reserve at the end of the year amounted Rs.- 2,92,462 and that the Political Apent considered that
a lakh of rupees could be safely diveried to the waterworks at once from the reserve.

The estimated cost of the waterworks is Rs. 2,66,000, but to beon the safe side we will assume -

three lakhs. The additional two lakhs will be provided by the loan which will be repaid at the rate
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of Rs. 24,658 per annum, During the last completed five years the relation of revenue to expenditure
has been as follows :—

! Total revenue ‘

Year. | of tie Total Surplus.
‘ year. expenditure.
L
1 ’ 2 3 ‘ 4
: Rs. Rs. 58,

1905-06 ses o 4,12,798 | 362,270 | + 50,528
197 6-07 syt 4,21,437 4,70812 | — @375
1907-08 4,47 130 4,53209 | — 6,079
1908-09 4,50,479 472,614 | — 22135
1909-10 /99 479164 | 434612 | + 44522

and the nett surplus has been Rs. 57,461, or roughly about Rs, 11,500 a year. To this we can add
eleven or twelve thousand rupees on ac ount of the export dutivs, Rs. 9,000 for water rate and probably
not less that Rs. 1,000 for water supplied to the troops and British subjects in the reserve. These items
will therefore apprcximately meet our demand of Rs. 82,000, but our great souree of fiancial strength is
the ¢ ssatipn of the heavy expenditure on the palace. During the five years (1905-08 to 1909-10) the
average expenditure on the palace has been R« 47,700 perannum. That work is vow finished and
an allowance of Rs. 10,000 a year wouli be handsome for maintenance and improvements. This gives us
another Rs. 87,000 to our crelit which ean be us-d for the waterworks, roads and cther public works.
1f my estimates ave eorrect, we <hall really want nothing from this Rs. 37,000 for the waterworks and
we have the comfortable balance of Rs. 57,000 to set against possible errors in the estimate and for
other original works.

In 1993 the Raja spent Rs. 34,000 upon the Delhi Durbar. Colone! Woods, the officer who was
then in charge, is a man of distinetly liberal ideas and the Maniper camp was well dune. Th: Raja was
accompanied by a native officer and 29 rifles of the Srate Police as escorts, 20 private servants, 16 polo
players and 20 polo ponies and at least one special train was encaged for his use. 1 do nt suppose
that his Durbar visit will cost him more this time. When His Honon: bas seen this note, perhaps he
will al'ow Private Szcretary to send it to the Hon’ble Mr. Kershaw, as the Financial Department wish
to be satisfied that we are running no undue risk.

1]1th Febraary 1911. B. C. Ay

My dear Allen,

Disney sent in his note abont the waterworks some day agzo, and he has sugsestel that work
should be begun on collecting the material for the weir at the head works and that the pipe line should
be nicked out on the ground through the town. He pointsout that Mitchell’s map of the pipe line is
only approximate, :nd that no final esdi'nate can be masde till that is accurately measar:d on the ground.
Mitchell’s plans of the weir are a'so not reliable enough to be worked on, as he had no information as
to the aetnal formation below ground ati t at point, as no pits had been taken down to ground level,
Disnev has taken with him a sketch and a number of cress sections of the place and pits are
being dug down to (he rock in places marked by him. When he gets this information, he will design
the heal works. There is some doubt apparently whether steel piping will last more than ten years.
McCuabe s2ys it wil’ not, the makers say, it will last 20 to 30. Disney is inclived to risk it but is
making enquiries. This is the most dificult matter to be settled, for we cannot possibly put down
11 miles ¢f wain, which my have to be relayed the very year that the State completes paying off the
Ioan ; on the other hand, cast iron, on accouut of its weight, means a heavy extra cost for carriage.

Will you do your best to keep the ball ro'line now it has real'y started ? 1 left Imphal on the 2nd
and caught up the column that nicht. We have 95 men of the 17th, two officers, one doctor, and
Higgins here. Twenty men of the State police with 16 days’ rations £ rthe whole column are a day
bebind. I divided the column, as the string of coolies wou'd be too long to be pleasat over narrow roads.
We halt prob bly for one day at the last eampin Manipur territory, and thence all go on together.
T should like to bave been supplied with iniormation about Woods arnd his movemen's in Makware
land. The more we know of each other’s movements the better. Though our two exjelitions are quite
uncennected; yet it is sound policy that we shoald know all about each other’s movements and orders;
bolieve it is not mere curicsity which prompts me to say this.

4¢h February 19i1. J. BEAKBSPEAR,
Secretary, '

Paragraph 1 of Colonel Sba.késpear’s demi-official relates to the techniea’ question and may be
corsid red in the Pubiic Works Department. Our portion of the case may be said to end with the sanction
of the loan.

Paragraph 2 may be extracted to our file re Satyapan expedition. I doubt if it is worth while now
even to send a report of the resu't of the expedition, but Political Agent may perhajs be given a copy
of the final report when printed.

15th February 1911 : H. K. Briscor,

~ Please send® copy of firet paragraph to Public Works Department. Put up* copy of second para- .

* Done—A. T, C.—18-2191L, graph in Satyapan file, with demi-cfficial saving thut we have received

no information from Weods other than that he pumishel Makware,

killing 5 and wounding move and sustuining two casaalties; all of which appeared in the paper. We
will send him a copy of report.

16th February 1911, oo g ArLEN,
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Frou TEE SaviraRY ENcinEer To ThE GoverNumENT c¥ Esstiey BEwearn aND Assay, No 483-87,
- DATED THE 18TH FEBRUARY 1911.

Under-Seeretary,

Perusal. The note deals with technical questions connected with the waterworks scheme and
is submitted to us for information. It will be properly deat with in the Public Works Dcpart-
men:. ;

A. T. C.—22nd February 1911,
Secretary,

1. Mr. Nisney’s note —In the absence of our previous papers, in Press, it is rather difficult to note.
It also scems that the Pu! lic Works Department : it is not clear whether that Department has a copy
and we may send file over to inquire if they will take action. IHe also does mot say that Political
Agert, Manipur, has a copy of the note.
2. Government of India letter dated the g@ﬁﬁ January 1911.—1 am not quite sure what is the
outeome of notes, dated the 11th February 1911. Are we now to forward a copy of Government of
India’s crlers to Finaneial, for Accountant General, and to Political Agent officially ?

28rd February 1911, H. K. Briscos.

Issue - demi-official below t> Mr. Disney. Final orders should not apparently issue until
Financial have satisfied themselves as to the solvency of the State, vide Mr. Kershaw’s note of 3lst
January 1911.  As soon as His Honour’s orders have been received on my note dated the 11th February
1911, they should be put up to me without delay.

24th February 1911. B. C. ALLEN,
My dear Disney,

(Demi-official No. 123P.) Will you kindly refer to your memorandum No. 483-87, dated the 18th
February 1911, with which you forwarded a copy of your note on the Manipur waterworks ? I under-
stand (1) that experiments have been made to see whether steel pipes can be :ubstituted for cast iron,
(2) that surveys are being made to ascertain whether a small tank can be constructed at the head works,
and (3) that the pije line should be nicked out through the town.

2. Will you kiudly let me know whether, when you were in Manipur, arrangemenils were made
for actually Coing the necessary work ard what the proposals are for the actual execution of the work
when once the scheme has been finally approved by you ? Am I right in supposing that tenders should
be called for from Cualcutta, and would the contracting firm then order out the material? Orders
should of course go home in time to sllow of the material being brought up the road as soon as it is
open after the next rains.

24th February 1911. B. C. ArLrEN.

» » * ' P ®

Send to Secretary (Financial).
15th February 1911. L. Harx.

Seen and returned with thanks. The securily seems reasonably safe, but I think that the
Raja’s Deiki Durbar budget should be carefully seratinised.

24th February 1911 L. J. KErgnaw.

Copy of India’s letter can now go to Political Agent and to Financial for commaunication to
Accountant General.

1st March 1911. B. C. ALLEN.

To 7aE FoLITIcAL AGENT, Maxtpun, AND 7TRE FivanciaL DepPARTMENT OF TBIS GOVERNUENT,
Nos, 129-30P., patep THE 38D Mazrcu 1911.

My dear Allen,
Your demi-official No. 128PL. of the 24th February. In the absence of papers I am replying

from memory.

(1) Steel pipes are of recent adoption for waterworks. The argument against them is that there
is a lesser thickness of metal to corrode through before destruction than for cast iron ones. Where
freight and breakage charges bear a high proportion to that of fir<t cost, as at Manipur, the use of
steel pipes, taking all known precautions in coating, ebe., is, I consider, justifiable, and I am uphed
in this view by rccent practice of eminent English syecialists.

(2) Surveys are being made to locate the position of tne small fanks at the head works in order
to determine their most economical location. 1

(3) Detailed instructions have been given to work out the pipe lines : T went over the most
difficult one with Colonel Shakespear who fally understands my views. Owing to- the local conditions
great care will have to be taken to avoid buildings and consequent expense for compensation,

9. 1 have arranged, as far as possible, for the execution of the work. Mr. Pritchard, the Stafe
Engineer, bas been detailed to work out the pipe lines before he retires, as his lengthy experience of
I hal and knowl dge of the language malkes him especially fitted for this. work, and fas he retires in
May, I believe, the actual construction work should go on under the control of his successor, whom
I expct will te Benson, a man I know, and who will do his share of the work all right. As soon as
the pipe lines have been laid out and measured up, tenders might be called. for . from Calcutta firms,

e
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3 wou, Steward’s and Lloyds’ are practically the only firm. As only stocks
sizes are being used, these probably can be procured in Caleutta, but, if not, could be'got out from
England in less than two months from date of order.

As T am out in camp, I have no office with me, so shall be greatly obliged if you will send a copy of
this letter to Colonel Shakespear. preaby OEES ¥ Py

It would pay the State to keep up a motor ear for convenience of inspection. I cannot often
afford 15 days for the march. But could give 5 days oceasionally.

1at March 1911. G. W. DisnEy.
Under-Secretary,

A copy of Mr. Digney’s demi-official may be sent demi-officially to the Political Agent, Manipur,
and to the Public Works Department as well. In the last paragraph Mr. Disney suggests that the
State should have a motor car. I believe the Raja has agmotor ear, but I am not guite sure. If he has,
Mr. Digriey may be allowed to use it. It is perhaps impossible for a State to bave a motor car now.
It will be an easement ; but one which would be simply temporary and which is in the interests of the
State iteelf. It will be left to Political Agent to make such un arrangement with the Durbar.

W, H. A.—Tth March 1911,
Becretary,

I will send a demi-official to Political Agent with a copy of Mr Disney's demi-official, and a
Send copy to Public Works Departe OPY T2¥ also go to Public Works Department with an unofficial
ment as proposed.—B. C. A.—19-8-11,  note.

I venture to think the closing snggestion for a motor car may be left out of both eopies, as contrary
to present financial conditions.

7th March 1911. | H. K. Briscox.
My dear Shakespear,

(Demi-official No. 154P.) Will you kindly refer to your demi-official of the 4th February about
the watarworks? Disney has asked me to send you a copy of his enclosed demi-official to me. I
hope now that the finances have been arranged for, no time wil be lost in completing the actual work,
but action has now to be taken rather in Manipur than in Shillong. v

I see from to-day’s telegram that you are contemplating purchasing two motors for the Durbar
and it might perbaps pay you to keep one for th: use of the State.

11th March 1911. B. C. ALLEN,

Under-Secretary, :

Please see A of your note dated the 9th February 1910 at page 15 of Political, A, June 1910, Nos.
82-49. Before calculating the Government contiibution, it is for decision on what privciple it should
be paid, ¢.¢., whether a water-tax levied in the British reserve and the proceeds paid to the State, or
payment should be payment for water actually supplied per head of population. In the latter case we
want the population of the reserve and pcrhaps we may ask the Political Agent .to supply this
information. We have the figures of the census of 1901, but they are presumably inaccurate now.
A draft is put up, . ;

Ashootosh—381st March 1911.

The draft may issae. I find ib Very difficult to make out the exact position of affairs. India
have sanctioned a loan of two lakhs repayable in 10 years, and it has been decided that the State. can
find money for repayment in due cours>. Preliminary work is being done at Imphal, and this should
clearly be pushed on as rapidly as possible in order that tenders may be invited and the main work:
begun, Meanwhile we have to settle the question of the contributions to be made (a) for the British
reserve and, (4) for.the cantonment.

4th April 1911. J. ¥. Gruniva.

To taE Poriticar AceNr, MaNrepur, No. 229P., DaTED THE 7TH APRIL 1911.

Dear Mr. Disney,

(Demi-official No. 232P.) Would you please refer to your memorandum No. 483-87, dated the
18th February 1911, forwarding a copy of your note on the Manipur water-supply project and very
kindly let me know what progress has been made with the scheme ?

8th April 1911. H. K. Briscoz.

My dear Briscoe, } :
Your demi-official No. £82P. of the 8th instant only reached me on my arrival here, as it
missed me on tour. :
The Manipur waterworks file is on its way up here, on arrival I hope to complete the project
and get it through the remaining stages without delay.

19th April 1911. , ' G. W. Disny.

Trou Ta® FPorrrrcar Aeeyr, Manieur, No. 35M. 8., parep tue 1918 ArmiL 1911,
Draft telegram to Political Agent, Manipur.

Steel pipes wrapped in Hessian coated with Angus Smiths solution and again redipped at site
hefore laying approved for Manipur waterworks. Seven inch main to be f% inch thickness, with
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alternative tender for 4 inch pipes under 2 inch diameter to be galvanized. Suggest you now
call for tenders for pipe laying as referred to in last paragraph of note 27th January, under standard
specification for tests. Tracing of amended pipe lines being sent me to Shillong, where contractors
could see drawings. :

SENEVGEER.
Secretary, Political Department, unofficially,

Chief Engineer has accepted steel pipes for the Manipur waterworks, So, to save time, I propcses\

with your approval, issuing the telegram above. The preparation of the final estimate and projech
will now proceed. ;

27th April 1911, ~ G. W. Disney.
Secretary, :

Please see Mr. Disney’s note above proposing to telegraph to the Political Agent, Manipurs
regarding the pipes to be used for the waterworks there. . As the Chief Engincer approves their uses
we may agree to the issus of the propesel tiegram,

A.T. C—27th April 1911. .

27th April 1911, , H. K. Briscor.

Sanitary Enginzer, £

As the Chief Engineer approves of the use of steel pipes, there is no objection to the issue of the
telegram which you propose to send. ;

27th April 1911, J. F. Gruyina.
Under-Secretary,

The Political Agent has reported the population of the British Reserve and Cantonment af
Mavipur (17 Europeans and 2,384 Indians), The question of payment of water-tax by the Military
and by the inbabitants of the reserve will be settled assoon as the figures of total cost are known,
The principle on which the tax is to be devied requires decision.

W. H. A.—28th April 1911. :

Secretary,

Please see your note dated the 4th April 1911, which states the position. The Political Agent
has now veported the population figures required. Should we wait further for the total estimate of
cost, or proceed to try and determine the principle of assessment in the Cantonment and Civil Station ?

In marked passages,* pages 11-12 and 1417, paymert is proposed on a basis of the water supplied

® Pol, A, Jume 1910, Nos, 5249  t0 the Military {and the Reserve) in proportion to total supply. I am

not sure whether Mr. Allen meant to change his ground in his note*
[(;-—P of 1910).

not.
8th May 1911. H. K. Bziscok.
Please try and work out the principles of assessment for the Cantonment and Civil Station.
9th May 1911. . J. F. GruxiNG.
Secretary.

Pleage see the following papers regarding the principles :— 1
(1) Mr. Allen’s demi-official, dated the 18th December 1909, to the General Officer Commanding

Page 11 of notes of Pol., A, June 2 "
1916, Nos. 5245, s and the General’s reply in the note below it.

(2) Captain Humphrey’s demi-official No. 50R., dated the 15th January 1910, in continuation
Page 12 of notes of Pol, A, June ©F the General O fGicer Commanding’s reply.
1910, Nos. 52-4. i

S e (3) Mr. Allen’s démi-official No. 113P., dated the Sth February

1910, to Colonel Shakespear.
Page 16, thid. (4) Colonel Shakespear’s reply dated the 14th February 1910.

I think it may be taken that the Military and the Civil Station should pay their share of—

(2) interest for the full capital cutlay :

(6) annual charge of working, including maintenance and repairs, as calculated on the proportics
of the water taken by them to the total supply.

As regards the Civil Station, the calculation will be madeand then rate fixed per head.

Colonel Shakespear, however, mak: s a further important suggestion that depreciation also should be
taken into account, and I verture to think that this is otly fair. We should have to malke a raference
to the Military on this point and I think they would probably accept.

We therefore require to know three things :—

(¢) proportion of water for (&) Military :

(¢2) total capital outlay ;

(¢72) total annual charge.
For (/) we bave no accepted data. Mr. Allen asked Mr Mitchell at page 17 of the notes,* but
be has ot replied. 1 have spoken to Mr. Disney, who is mnow taking
charge of the case: he thinks that we might roughly be guided by
the estimates framed by Mr. Davis in Appendix I to his proposals (page 4 of correspondence®), that
Europeans would take 20 gallons a head and Indians 5 gallons a head.

& Pol., A, June 1910, Nos. 32-49.

when discussing the proposed 4 annas rate for Manipuris, I think .
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‘The average demand for Imphal is taken as 175,000 gallons per day.
For (#4) the scheme is estimated to cost Rs. 2,066,842 (vide page 5 of not.s*). Mr, Disncy, however,
.p tells me that we should be wise to take at least Rs.. 2,90,000 as our
ol., A, Jan. 1911, Nos. 10-15. v
ficure in order to be absolutely safe.

For (¢i¢) Mr. Allen in his note, dated the 11lth February 1911, says that Mr. Disney accepts
Rs. 7,000 as maintenance charges. This does not include depreciation. I asked Mr. Disney if 5
per cent. on capital outlay would be reasonable, and he considers this would do perhaps as a rough
calculation. ;

Taking figures of the population supplied by’ the Political Agent in Manipur the Cantonment
requires 160 gallons and 5,280 gallons for Europeans and Indians, respectively ==5,440 in all.

The British Reserve requires 180 and 6,390 gallons for Europeans and Indians, respectively=
6,570 gallons in all.

; : : 5,440 6,570,
Therefore their proportion will be 755~ 175 000,

As regards () on capital outlay, 4 per cent. on Rs. 2,90,070 =Rs 11,600.
As regards (0), total annual chargs thus will be Rs. 7,000 for mdintenance, plus 5 p°r cent. on

and

o bl 3 Rs. 2,90,000=Rs. 14,500. Total Rs. 21,500. The share of the Mili-
e £ tary Cantonment, therefore, will be 5,440 x83,100%+1,75,000=
1,029.

The total charge of the Civil Station will be 6,570 x 88,100+1,75,000=1,242.
In the case of the Military there would be no collection expenses and absolute security, soan offer
of Rs. 1,000 a year might be very fair. &

From the Civil Rs. 1,248 is required from 1,278 Indians and 9 Europesns. A charge of
Re. 1 per head for former and Rs. 4 for Europeans might not be unsuitable, unless it be decided to
make allowances for children, in which case it would probably be all right to charge Re. 1-8 per Indian
adult and 12 annas per child, Europeans in proportion; assuming that 2 out of every five are adults,
the State would get about Rs. 100 above its Rs. 1,243. 2

You may like to ask Mr. Disney about these figures.
31st May 1911. : H. K. Briscos.

Frou tak Porrrioar AceNt, Manreur, No. 200M.S., DATED THE 267 Maxy 1911.

T have discussed this case with Mr. Disney and he is of opinion that the suggestions made by
Under-Seeretary may be accepted. Please write to the Military authorities, giving them figares, and
asking if they are prepared to pay Rs. 1,000 a year as their contribution to the scheme on account of
the Cantonment. When we get the reply, we will write to Political Agent, and if he concurs, I will
submit the case to His Honour for orders.

9th June 1911. J. F. Gruriye,
Secrctiry,

I put up a draft. I have ventured to add that the terms are moderate, and it is hoped they will see
there is no undue extravagance or wastage.

14th June 1911, H. K. Briscor.

His Honour, ‘

I have consulted Mr. Disney and we consider that the Military authorities should pay Rs. 1,000
a year for the Cantonment as their contribution to the waterworks. I submit a draft for approval.

For the British Reserve it is estimated that the contribution should be Rs. 1,243 which would
be recovered by a rate of Rs. 4 for each Buropean and Re. 1 for each native living in the Reserve.
1 propose to wait until we get a reply from the Military authorities about the Cantonment and then
to consult the Political Agent.

16th June 19211, J. ¥. Groyixa.
Secretary,

1 think the charges proposed fair. Five per cent. is ample for depreciation however. It supposes a
life of only 20 years.

17th June 1911. L, Haze,
Issue the draft. When we get a reply, we must write to Political Agent, Manipur.
17th June 1911. ~ J. F. GruwniNeg.

To ek GExErRsL OrricER CoMMANDING AssaM Brigapr, No. 484P., pared THE 201H JUNE
X 1911.°

My dear Gruning,

1. I have personally made over the plans, estimate, and repert for the Manipur waterworks thfs
morning to Manners Smith who has promised that these be sent on fo you without delay. If any
occurs, you might worry up the Public Works Department Secretariat which remains here for the
present. : a

2. T would suggest that you get the reports and estimates printed. I can supply vandyked copies

of the drawings for 4 sets, which should suffice for record purposes. The remaining copies need

not beillustrated by drawings,

8. I am informed by wire from Imphal that the tenders for pipe laying and other ‘construction
works are shortly expected and have wired Shakespear as fcllows :-— !

¢ Plans and estimates, Manipur waterworks, personally made over fo Local Government this day.
Tke submission of tender for the work now rests with you.”




#

: .,

4. T am leaving here on tour to-morrow morning and do not expect to reach Dacca befors the
1st August, but any references of an urgent nature will reach me on tour if addressed there,

15th July 1911, G. W. Disnry.

Place this on the file and note that we should remind Public Works Department if there is any |
delay in forwardine the papers. _

19th July 1911. ; J. F. GruNING.

Frou THE SAxITARY ENGINEER To THE (JovERNMINT oF EasTERN Brnear awp Assam, No. 290C.
DATED THE litE Juny 1911,
Secrefary, Political Department,

These papers are. now made over to you, as the Public Works Department are not concerned with
the execution of, or provision of funds for, this work. |

_ The project is in accordance with Mr. McCabe’s recommendations, with the exception thaf * steel i
pipes have been provided in place of “ cast iron® pipes so as to minimise cost of carriage and risk
of breakage on transit. '

17th July 1911. G. 8, Magrsn.
Becretary,
The Public Works Department do not wish to keep the case: I think we could make out a case

for their ke:ping it, ¢f. the previous scheme, wuile from Mr. Allen’s note* it will be sesn that he

® Pol, A, Jan. 1911, Nos. 10-15. expected Public Works Department to deal with it.

To save trouble, however, this Department can take over. J

Aprarently it only remains—

(1) to print up the papers as suggested by Mr. Disney ;

(2) to see that the Manipur authorities keep going : this is their coneern however, and we need not

inquire, say_ till September next.

It will be seen that the ectimate is very near the Rs. 290 we took for fotal capital outlay in ,
addressing the Military (paragraph 4). ’

20th July 1911. H. K. BricsoB.

1 think that the Public Works Department ought to take this case, but there is not much more
to do and we had better keep it.

_ 20th July 1911, J. F. Gruxiye.
Under-Secretary,

Please see orders above. We are not aware whether the Political Agent, Manipur, has got the
plans and estima‘e; from the Sanitary Ergireer. Should we rotsend a ecopy to the Poliical Agent?
We have received a duplieate copy of the papers and these may be sent to the Political Agent.

Nalini—21st July 1911.

Yes. I presume he has, but no matter. :

21st July 1911. H. K. BriscoE.

To taE PoLITIOAL ABNT, MaNIPCR, NoO, 526P,, DATSD THE 26TH—287H JUriy 1911.

]

i
Tri BGEAM FEOM THE SANITARY ENGINEER, FAeT¢RN BENGAL AND AssAmM, DATED TAE 287H JULY
10

Under-Secretary,

A copy of the plans aod estimates and of the notes received with Sanitary Engineer's letter
No, 260C., dated the 16th July 1911, has been sent to the Political Agent, Manipur. Itis for
consideration whether this Department saould sanction the scheme formally.

Nali i—25th July 1911.

A. T. C.—28th July 1911.

Wire to Political Agent, Manipur, as in the draft put up.

28th July 1911, H, K. Bu1scor.

TeLEGRAM TO THE PorrticAr Agext, Maxieur, No. 537P, patep tHE 29ra Jury 1911.

TeLEGRAY FROM THE POLITICAL AGENT, Manreue, No., 77P., parep tEE 29ra Jury 1911.

Under-Sceretary, .

In reply to his telegram, dated the 28th July 1911, Mr. Disney may be teld that the .
Political Avent calied for tenders long ago and has already received some. But the guestion
remains whebher a sanction is necsseary and whether it should be given by the Political Department.

Should the General Officer Commanding be reminded for a reply o our letter No, 484P, dated
- the 21st June 1911 ? : .

Nalini—81st July 1911.
Issue the telegram put up to the Sanitary Engineer. :
3lst July 1911, H. K. Brrscor. , |

TELEGRAM TO THE SANITARY ExaINEER, EASIERNY BrNGAL aAxD Assay, No, 540P., patep tuE 3lst July
: 1911, ;




Under-Secretary,

Please sce rule 21 of the rules for ke>ping State aceounts. Political Agent is to submit the plans
Pol, A, Aug. 1908, Nos, 1234 80d estimates of all works costing over Re. 5,000, after approval by

the Member in charze, to the Superintending Engineer, Aesam Circle,
for criticism and suggestions. The Member can sanction the schemes
after the eriticisms and suggestions of tle Superintending Engincer
have been given effect to. But this case is a different thing, the plans and estimates having been pre-
pared by the Banitary Engineer. On the analogy of the previous scheme we may ask the Public Works
Department to issue formal sanction. The rules did not contemplate such big scheme as the Imphal
waterworks, and under the terms of the samad to the Rajy Government reserved full power of inter-

(—=P).
2

fererce in the affairs of the State, and it would be well if the orders issued fiom the Publis Works

Department.
A, T. C.—1st August 1911. o
Secretary,

Please gee Mr. Disney’s telegram. I then wired to Political Agent to make sure that matters were
not being hung up,and his reply is reassuring. I have given Mr. Disney an ad duterim rep'y to
reassure him regarding the necessity for a sanction. Please see office note above. T .m melined to think
a formal sanction might be sound. ~ Public Works Department apparntly accepts plans and estimates.

I put up a draft to Political Agent—

(1) approving plans and estimates ;

(2) ins'sting on inclasion of second Jewcll filter ;

(3) saying he will be addressed shortly re contribution for British Reserve and Military detach-

ment.

Copies to go to Aceountant General, Public Works Department, and Mr, Disney. We may also
tell General Officer Commanding, in continuation of letter, dated the 21st June 1911, that we have passed
Plans and estima‘es at Rs. 2,89,269 which may be treated as = Ras. 2,90,000 formerly adopted for
caletlation and may ask for early roply. 3

I put up ancther draft accordingly.

2nd August 1911. H. K. Briscor.

The drafts may issue. Public Works Depariment refuse to take over this case and we must give
formal sanction,

6th August 1911, J. F. Gruyine.

To e Porrricar Agent, Madieuz, No. 539P., pATED THE 8TH AvausT 1911,

Public Works Department of this Government,
To THE Accountant General, Eastern Bengal and Assam, NS, 540-49 P,, DATED THE 8T8 AvcusT 1911.

Sanitary Englreer to this Government,

To e GENERAL OrrcEr CoMuaNDING Assay Brigang, No, 548P., DATED THE StH AUcust 1911,
Lrtract from the Summary of events sn Munipur for July 1911 (File No. M—171P. of 1911).

““The tenders for the water-supply scheme are being received, but they are so incomplete that
I consider it necessary for Mr. Benson to interview the contractors and explain matters fully, as
it is clear that the case is not fully understood. - :

«

J. SHAEESPEAR.”’
My dear Colonel Sha kegpear,

Many thanks for your letter and telegram received. I am very glad to hear you are satisfied
with Benson and that 1y recommendation has been a good one, but at the same time T cannot advise
that he be put in what is really independent charge of a highly technical work such as waterworks
are, a subjeet with which, as faras I know, he has had no experience of, His work further shows
me he has not got the sense of proportion to any great extent, as he hung up the “submission of the
project for some time for what were really working details, His training moreover has been that of
a contraetor, not an Engineer, otherwis: he would not have suggested, after calling for tenders, having
- a Duteh Aution among contractors for the work.

I have discussed the matter fully with Gruning, the result beine that after I have gone into the
question in Calcutta I accept the tender I consider best, inform Government of my action, and ask
for confirmation of this. Owing to the delays already ineurred this is the only way the work can be
got threugh next cold weather. As far as my information goes, only two firms are in the runnine at
all, Simpson’s who have quoted for the Jewell filber specified, and Jessops’ who have run off the rails
and have quoted for a Patterson filter of which I know nothing, The former firm has done a lot of
work for me in a very satlisfactory manner. The result must be obvious.

12th August 1911, G. W, DisyEr,

My dear Graning,

Herewith copy of my letter to Shakespear in confirmation of our conversation on the Brahmakund
yesterday. ’ :

12th August 1911. G. W. Disxzy.
My dear Gruning,

I have had along letter about the tenders for the water-supply scheme, from Disney, who tel's me
that he has discussed the matter with you. He has got quite a wrong notion of what Mr. Benson and

FE
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T proporel doing before comirg to any final decisiom as regards these contracts. The contracts were
not advertised for, but al! fi-ms likely to tender were asked to do so, no time was given for opening
the tenders. nor did we bind curselves in any way as which tender we woul! take. Xxe ps
Simpson & Co., none of the tenders were complete, and yet it was clear that some of the firms mig ht
submit tenders worth consideving, if the matter was clear'y repre-ented to them. We therefore
proposed that Benson should vieit Calcufta and see all the tendercrs and give them whatever
infcrmation they might want and then ask each whether he would submit a revised tender, and on
thése revised tenders Disney should decide. You see there is nothing objectionable in this. It is
most important for the State to get the lowest tender, as long as the firm is capable of carrying out ths
contrart  Jessops, Burn and one or two others eortainly are reliuble. I consider that it is our duty
‘to the State to give every one a fair chance. As far asI can so¢, Bimpson’s tender is likely to te
lowest, but 1 want to get real tenders from the others first, before letting them have the contract.

= Some items in Simpsn's tender are extraordinarily high and I feel sure that when Benson has
exlained matters to them, they will be able to reduce their estimate in this inatter. Benson is
a very careful fellow and has been doing most excellent work since he came here ; unfortunately,
both the men left him by Mr. Pritchard turncd out broken reeds, and ha e had to be dismissed and
this ha: caused great delay and thrown much extra work on Benson. When I tell you that by
carefuly thought out changes he has made a saving of over Rs. 15,000 in the cost of the distributary
pipes slone, you will admit that he has not done badly. :

17th August 1911. J. SHAKESPTFAR.

My dear Gruming,

I am sending you officially my recommendations and note of action talken about the Manipur
waterworks tenders. You might send a wire to Messrs. James Simpson & Co., registered address
* Agnosity, (aleutta,”” if you accept my views. This should be done as soon as possible, as I shal)
be out of reach after to-morrow on tour.

29th August 1911. G. W, Disyzy.

My dear Gruning, _
"1 am enclosing Appendix A to my letter of yesterday’s date re Manipur waterworks. I think
- we have at last got the matter on a going basis. . '

Shakespear’s idea is to accept the loweet tender, but I consider it better to pay a little more for
brains and efficient supervision. ;

80th August 1911. G. W, Disxzr.
Frou TuE SANITARY ENGINBER TO THE GoOveRsMENT OF E:stEeN BEncar AND Assay, No. 1C.—C.,

pATED THE 2918 Avaust 1911,

. His 'Honour,
I am afr.d that I must submit these papers for orders without the main file which is with
Sanitary Engineer. The scheme for the Manipur waterworks was worked out finally by Mr. Disney
' and duly sanctionel. Mr. Disney states that he has accepted the temler of Messrs. James Simpson
& Co., o do the whole work and.hand it over as a going concern. 1 think that we may approve his
action for which ho has given good reasons. Messts. Masbeth Brothers submitted a lower tender, but it
is very doubtful if that firm has sufficient experience to carry out a big schem:, and a failure would be

most expensive.

I may mention that Colonel Shakespear wrote to me to suggest that the State Engineer,
Mr. Benson, should go to Calcutta and interview all the firms who had tendered, with a view to
_engnring that the State did not pay more than was absolut:ly necessary. This scemed to me to be
‘s useless proposal. Mr. Benson is young and has little experience; it is far better for the Sanitary
Engineer, who 1is:an expert, to deal with the matter.

1 am very doubtful about the propriety of telegraphing to Messrs. Simpson & Co. as Mr. Disney
suggests, as I am not sure, in the absence of the main file, whether the tender should not be formally
accepted by the Manipur Durbar. I suggest therefore that we should (1) write to Sanitary Engineer
and approve the action taken by him, and (2) inform Political Agent in Manipur. We micht also
suggest that Colonel 8hakespear should consider the advisability of buying a motor ear. The State can
get one cheap after the Delhi Durbar. . :

1st September 1911. J. F. GruNiNG.
1 agree.
2nd September 1911, C. 8. Bavizy.
. TELEGRAM TO THAE SANITARY ENGINEER, EASTERN BENGAL AND ASSAM, DATED THE 3RD SEPTEMB:E
1911.

To mur Poritical AGENT 1y Mavipcr, No. 249P.T., paTep THE ST SEPTEMBER 1911.

To aE SaNirary ENciNere, Easteey BEveaL axp Assaym, No. 260P.T. Da1sp THE 65TH SEPTEMEIR
1911.
My dear Disney,

(Demi-official No. 258P.T.) I am writing o you officially to say that the Lieufenant-Governor
approves of your sction in accepting the tender of Messrs. James Simpson & Co. for the
Manipur watsrworks. T have not the file with me, howéver, and do not comsider it advisable to
wire to the firm, as I am not sure whether the tender should ot Le formally accepted by the
. ' Manipur Durbar. '

5th September 1911. J. ¥. GroNma.
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Mr. Disney unofficially, :

Will you please sce Cilonel Shakespear’s demi-official letter, dated the 12th August 19117 Tt
scems to rae that the question of the firm to be employed is ove for you to decide and you have probably
gone into the matter at Caleutta, 1f that is so, it is not apparent what advantage will be gamed by
Mr. Benson going to Caleutta and iuterviewing the tenderers.

28th Augu-t 1911. J. F. Gru¥ine.

Mr. Gruning unofficia ly,

I met Mr. Benson in  Caleutta where he had been deputed by the Durbar. He had indu-ed
Messzrs. Simpson & Co. t» reduce their tender, and as I have just received a telegram from
you mf.ormiug me that His Horour approves of the acceptance of that firm’'s tenler as amended,
there is ro mnecessity for taking fursher action. 1 have informed Messrs. Smmpson & Co. that
their tender is acerpted, subject to the execution of the usmil contract form in which details as to
duration of mairtepance by the cuntractors after opening the waterworks, paymests, and other
p:H'tmL:llars will be specified. In the meantime the work of collecting the necessary materals wiil
proceed.

5th Septomber 1911, G. W. Disxry.
My dear Gruning,

tHet'ewiiﬁn copy of letter from Colonel Shakespear. Every one seems pleased, so this is all

righ

Shall Tsign the contract, or will you do so on behalf of Government ? T do not know of any rule
applicable to thi: cise. As a Superintending Engineer in the Public Works Department my powers are
only up to Rs. 20,000, but this is not a Public Works Department work,

26th September 1911. G. W. Diswery,

s o s

Ertract from demi-official letter, dated the 4th Sepiember 1911, from Licutenant-Colonel John
Shakespear, 0.1.E.. D.5.0., Political Agent, Manipur, to Mr. G. W. DIsNEY, Sanitary Engineer to
Government, Eastern Bengal and Assam.

Many thanks for your demi-officials of 80th and 27th u'timo. I am very glad the econtract
has been signel. I quite agree with you that it is better to pay a little more and get a sound con-
tractor, whom you can trust. The Raja is quite satisfied. The contract seems in every way satis-
factory and it is a pleasant surprise to find an estimate of Mitchell's, which has nit been exceed. d.
I have heard nothing about your motor car. The last letter about the cars was a strict order that
both were to be sold after the Durbar. = However, I dare say we shall manage to retain one, but you
will have to worry the Public Works Department about the road or it will not be much use to you exeept
for three months.

I think it was well weorth while senling Benson down to Caleutta, for the contractors will not

now be able to complain that they did net understand things and he has got them to reduce their

tenders a good deal.

P

This is very satisféctnry. Please let me know who should sign the contract. I should not sign,
as it is not Governme. t but the Manipur State which is entering into it.

27th September 1911. J. F. GruxiNe.

Secretary, :

Please see this Government letter No, 8757 ., dated the 6th March 1907, regarding the agreement
- o Nes. 10 belween the Manipur Durbar and Messre. Anderson Wright &
PiloL Moreh TG AoR: 00 Co. for the introduction of silk industry in that State. 1t was
in that case decided that the agreement was to be executed by the Member in clarge and sealed with
the State seal if the agreement was to be signed after the administration had been entrusted to the
Durbar. That decision applies to this case also apparently. The contract s-ems to have been signed
and in that event no further action will be necessary.

14th October 1911. H. K. Briscoe.
Mr. Dieney unofficially, _

T should like to make quite certain that the contract has been signed. Can you tell me definitetly
and, if 0, who signed it on bebalf of the Manipur State ?

16th October 1911. J. F. Gruxize,
Mr. Gruning unofficially,

The tender fir the works submitted by Messrs. James Simpson & Co. was provisionally
accepted bv me, bus the contract has not as yet been executed. The draft ehould, I think, be approved
by me ané then formally executed, as (he contractors are working on my action.

16th October 1911. : . G. W. Disyey.
Secretary, .
Shall T ask Political Agent demi-officially to send the contract to Mr. Disney, before execution
by Durbar?
17th October 1611, H. K. Briscoz.
- Yes pleace. ‘
18th October 1911. o E . GRUNING.

Frou tae Foriticat AGENT, Manipus, No. 787M.8., patep Tug 1478 OCIOBER 1011,
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Secretary,

The first instalment of the loan of Rs. 2,00,000 granted to the State for the waterworks is to .be

drawn this month (véde paragraph 6 of this Government letter
Pﬁl" A e, | Hos No. 826P., dated the 26th October 1910). In this connection
= paragraph 5 of Political Agent’s lotter No. 56M.S., dated the 22nd
April 1911, may be read along with Mr Higgin’s note on the water-

works, forwarded with Political Ag nt's letter No. 825M.8., dated the 18th August 1910.

Government did not specifically diseuss Mr. Higgin's proposals in this respect, either when made
nor in the budget file put up : still T take it we are more or less committed : in any case we can always
insist on the reserve being replenished,

Proposal may be sanctioned by telegram.

20th October 1911, H. K. Briscoz.

W may sanction as proposed. Please do not forget to ask Poli'ical Agent to send the contract
to Mr. Disney for examination before it is exccuted by the Durbar.

20th October 1911. J. ¥. GruxinG.

TrzeerAM T0 Pourrical AerNT, MaNIPUR, No, 638P,, DATED THE 2157 OCTOBER 1911.

To 1HE AcCOUNTANT G+ NERAL, EAsTanN BENeaL anp A san, No. 854P., DatEp Tae 21st OCTOBEER
g 3941,
Dear Colonel Shakespear,

(Demi-official No. 849P.) I am desired to refer to your demi official letter, dated the 4th
Seprember 1911, to Mr. Disney regarding the contract for the “Manipur waterworks, It is under-
stood that the ccntrat with Messrs. James Simpon & Co. has not yet been executed and
Government thinks it would be a good thing if you would very kindly send the draft of the contract to
Mr. ‘sisney for verutiny before it is finally executed by the Durbar.

20th October 1911. : H. K. Briscos.
My dear Mr. Briscoe,

In reply to your demi-official No- 849P. of 20th instant, I must explain that, when Mr.
Benson returned from Calcutta, he informed me that the contract would be sent in due course. On
receipt of your demi-official, I wrote to ask him the state of the case and I enclose bis reply.

A few days ago I received a letter from Mr. Disney, saying that after consulting with Mr.
Graning he thought Mr. Higgeins should sign the contract after he, Mr. Disney, had approved it, and
I have telegraphed that I agreed. It would appear that Messrs. Simpson & Co. are responsible
for the delay.

27th October 1911, J. SHAKESrBAR.
Demi-official from H. BENSON, Esy., ts Colonel J. SHAKSPEAR, dated the 26tk ‘Octoger 1911.

It was arranged by Disey that Simpson & Co. were to draw up a contract, same as one
they had already done for him, and that it was to be forwarded to him and a copy to me.

I asked Simjson & Co. in Calcutta to let me have this at once and I have since written to
them I think on two oceasions, but they have paid no attention to my requirements.

I think Disney should take up this matter and point out to them the urgency of the matter,
Mr. Disney unofficially,

Will you p'ease read these demi-officials about the contract for the Manipur waterworks? Per-
haps you can induce Messrs. Simpson & Co. to expedite matters.

2nd November1911. J. F. GruxsIing.
Secretary, :

T have telegraphed to Messrs. Bimpson & Co. to complete the contract without Eurther delay.

3rd November 1911, G. W, DisxEy.

Seen.

Tth November 1917. J. F. Gruyvineg.

Frou tE Poriticar AeExt, Masieuwr, No. 784M.8., atep THE 26TH OcroBER 1911,
Secretary,

The withdrawal of Rs, 15,000 from the reserve was sanctioned in this Department telegram

Ilgn. iit;%f;h gated the 21st October 1911, Thke Political Agent now wants to withdraw a further sum of
s. 1,20,600. :

The Political Agent also wants to draw Rs 1,20,000 out of the loan of Rs. 2.,00,000 sanctioned
for the waterworks scheme, In paragraph 6 of this Department
Pol.; A, L 5 . 10-15. i
TR TR o No.B26F Lot Uhe 861 Octubion 1010710 s phim e bt
(E;')J the money should be drawn on the following dates : —

Rs. 1,00,000 in October 1911,
Rs. 75,000 in June 1912,
Rs, 25,000 in the latter part of 1912.
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We may ask Finansial Department whether the sanction is sufficiently general to allow us to make
the full advance desired now.

1st November 1911, H. K. Bri:coz.
Financial Secretary, 4

We asked ths Govarnment of India to sanetion a lown of two lakhs to the Manipur State to be
repaid in 20 years and proposed that the loan should be drawn in the following instalments : —

Rs.
October 1911 Gas o, < 1,00,000
June 1912 .., s 19000
Latter part of 1912 ... ves w2000 3

Political Agent now wants to draw Rs. 1,20,000 on December 1st next.

In their letter India sanctioned the loan but stipulated that it was to be repaid in 10 years.
They said nothing about instalments.

Is thete any objection to the fifst iustalment of Rs, 1,20,000 being drawn on Decemb.r 1st, 19117
I do not want to do anything which may delay the work.

2nd November 1911, : ; J. ¥. GruxixG.
Political unofficially,
.. .. In our Loans _budg'et for this yesr we have only Rs. 1,00,000 under elass I11. Phis amount ecan
be made available on 1sb December. We have savings under other heads, but must get India’s per-
mission before we can transfer another Rs. 20,000 to class III. We will ack for this if you wish us
todo so, but perhaps the Durbar would rather draw on their Reserve for the present. :
13th November 1911, W. 7. Reto.
Secretary,

1 send this cave to you direct, as an answer is wanted soon, The Durbar may be asked to arrange
for the payment of the remaining Rs. 20,000 out of the Reserve as soon as funds will permit:

Io any case it would be impossible to obtain the sanction of the Government of lndia before
December 1st.

16th November 1911, S. K. SAWDAY.
Shown to His Honour. JIssue as amended.
21st November 1911. J. ¥, Grunivg,

My dear Shakespear, .

(Déni-official No. 28P.T.) Will you please refer to your letter No. 784M.S,, dated the 26th
October 1911, on the subject of expenditure on the Manipur waterworks ? There is some difficulty
in accepting your proposals as they stand, for we have only Rs. 1,00,000 in our Loans budget this year
under class IT1, and if weare to add another Rs. 20,000, we shall haye to get the sanction of the Govern-
ment of India and this will take time. If the Durbar can draw this Rs. 20,000 from their Reserve,
it will simplify matters and we can sanction the rest of your proposals at ence, but if thabis impossible,
we must refer thecase to the Government of India.

P. S.—1If the Durbar cannot find the extra money, would it not be possible t» arrange with the
contractors that the Rs. 20,000 should stand over till the beginning of the next financial year ?

91st November 1911, J. F. GRURING.

Frou TEE Poriticsl AENT, MaNIPUR, No. 838M.S., DATED THE STH Noveuser 1911.

Frox TaE SANITARY ENGINBER, EASTEEN BENGAL AND AssAy, No. 516G., Datep tRE 157H NovEMBER
1911,

e e

Frou roe Frvancrar DEpsRTMENT OF THIS GOVERNMENT, No. 6310F., pateD T8E 16TR DEcEMBER 1911.
Special Officer,

The Political Agent has not yet replied toour demi-official No. 28P.T., dated the 21st November
1911. Financial Department may be requested unofficially to take steps that the loan of Rs. 1,00,000
may be placed to the eredit of the Vice-President, Manipur State Durbar, with the Bank of Bengal,
(alcutta, instead of ia the Imphal Treasury, as desired by the Political Agent in his letter No. 833M 8.,
‘dated the 8th November 1911.

. Nalini—19th December 1911,
Financial unofficially,

Would you kindly insbruet the Accountant Greneral to have the money put to the credit of the
‘Vice-President of the Durbar with the Bank of Bengal, Calcutta ?

18th December 1911. ‘ G. E. Soazs.

We may ask Accountant General unofficially kindly to arrange for the payment of one lakh in
Calcutta to the credit of the Vice-President, Manipur State Durbar, with the Bank of Bengal. No
formal modification of the orders seems necessary.

U. M, Sen—=28th December 1911.
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Accountant General unofficially,

Kindly refer to Financial Department letter No. 6309F., dated the 18th December 1911, regarding
the payment of a loan of Rs. 1,00,000 to the Manipur State in 1911-1912. The Political Agent
asks that the loan may be placed to the credit of the Vice-President, Manipur State Durbar, with the
Bank of Bengal, Caleutta, Will you kindly arrange for the payment accordingly ?

28th December 1911. Q. E. Sosmzs.
Under-Secretary,

The Accountant General, Bengal, has been asked to arrange.

2nd Janunary 1912, W. ALDEER.

em—

TRLEGRAM TROM THE GENEEAL Opricze Coumanping Assau Brigaps, No. 18R., DATED THE SRD
Januvary 1912.

To rae Porricat AgeNt 1N Manieur, No, 11P., parep THE b1H JanuaRy 1912,

Under-Secretary,

The General Officsr Commanding was asked in our letter No. 434P., dated the 21st June 1911,
whether the military authorities were prepared to pay Rs. 1,000 as annnal contribution for the supply of
water from the State waterworks to the military detachment at Imphal, The General now agks for
the capital cost of extension of pipe to the Cantonment. The estimates are being printed and both
the original and the proof are with the Sanitary Engineer for examination, Mr, Disney may be
requested unofficially to let us know what would be the capital cost of extension.

Nalini—4th January 1912,
Sanitary Engineer unofiicially,

Would you kindly let us know the cost asked for in the telegram put up ?

4th January 1912. 8. K. Sawpav.
Secretary, General, :

The General Oficer Commanding is apparently going to argue that if the eost of the pipe lines
inside the Cantonment from the water main on the road outside its himits is a sum of X, the mili-
tary authorities should not be called on to pay Rs. 1,000 a year for water, omitting altogether the cost
of some 10 miles of water main from the intake thereto. I can of course easily give the cause of the
distributary pipes ioside Cantonment limits, but it is not I think advisable to give him this informa-
tion. He might be given a deplomatic reply to the effect that the cost of the distribution pipes insile
Cantonment must include a percentage of the cost of the main avd waterworks, that this can be done
but will entail some delay, that Rs. 1,000 per annum is considerably less than 1 per cent. on the capifal
cost of the waterworks, and that the contribution asked for has be:n calculated on lines very favourable
for him.

6th January 1912. G. W. Dismzy,
Secretary,
There is little doubt that Mr. Disney’s surmise is right, but there does mnot seem any objection to

telegraphing the figures asked for. The argument is scarcely wortby of notice and can af once be
refuted if advanced.

8th January 1912. S. K. Bawpay.
Reply as Mr. Disney suggeste.
9th January 1912. J. F. Gruxive.

TsLEGEAM TO THE GEXEEAL OrFficEe CouMANDING Assay BRIGADE, No. 12P,, parep tHE 107H
Janvuary 1912,
Revenue Secretary (by wire),

(Telogram No. 200P.) Your No. 11P. of 5th January. Vice-President reports money water-
works not placed with Bank Bengal, Caleutta, to his credit. Please arrange.

2nd March 1912, J. SHAKESPEAR.

Look up the papers and see what arrangements were made. :

2nd March 1912. J. F. GruNiNg.
Under-Secretary,

Our main file was sent to His Honour on 2nd Mareh 1912. We asked the Financial Department

to arrange to place Rs. 1,00,000 with the Bank of Bengal, Calcutta, to the credit of the Viee-President,
Manipuar Durbar, and we were informed that they had made the necessary arrangement through the
Accountant General. Financial Department may be asked unofficially as to why this reference has
been made. :

Nalini—4th March 1912,
Accountant General unofficially,

Will you kindly inform us what has been done ?

4th March 1912. S. K. SAwDAY.
Under-Secretary,

Please refer to my No, 184Bk., dated the 14th February 1912, to Financial Secretary, in which
1 asked for further information. A reply is being awaited, -

5th March 1912. W ArpER. ©
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Extract from Financial Depurtment Fite No. IIL—27 of 1912,
Accountant General,

I shall be much obliged if you will kindly let me knott what the difficulty is. The Manipur Stage
wants Rs. 1,00,000, part of the loan granted for the waterworks placed at the disposal of the Viee-
President in the Bank of Bengal, Calcatta. We are told that this eangot be done, becanse the Vice-
President bas no |account there, buttoa lay man it would seem quite easy to openone. It will be of
great assistance to me if you will advise what action should be taken.

4th March 1912. - J. F, Gronive,

Becretary, |
I think the only course is for the Vice-President to open an acoount, It you will tell him to do

80 at once and will let me know, I will then ask Accountant General, Bengal, to arrange for the
Payment on the ‘account being opened. i La

6th March 1912, W. ALpER,
Under-Secretary,

We may wire to the Political Agent, Manip ; a8 sucgested by the Accountant Gereral and Feturn
the linked file to the Financial Department with the intimation of the steps we re taking. Then the
file may be shown again to the Accountant ‘Géneral unofficially. A ‘draft put up.

Nalini —7th March 191 ¢, ]

Tssue and send to Accountant Genbral,

7th March 1912, 8. K. Sawoay.
I am asking Accountant General, Bengal, to pay into the acconnt when opened.
8th March 1912, W. Arpree,

Political Agent, Manipur (by wire),

(No. 80P.) Your telegram No. 200P. of 2nd, -Secretary and Treasurer, Bank of Béngal
Calcutta, reports that there is no account with Bank in the name of Vice-President, Manipur Durbar-
Please dsk Viee-President to open account at once. Arrangement will be made for payment of water-
works money on the account being opened.

7th March 1912, 8. K. SawDay.

Frou 1ae Bavrrazy Bxarveer T0 THE GOVERNMENT oF EAsTeRN BENGAL AND ‘Assam, No. 580-83,
DATED THE §tH MarcH 1912.

His Honour,

_1 think His Honour will wish to ses Mr. Disney’s report on the Manipur waterworks, We will
remind General Officer Commanding Division again about the cantonments,
8th March 1919, J. F. Geunmve.
12th March 1918, C. 8. BaYrny.

e

TerEGRAM ¥RON THE Pourticar AeExt, Mantpuz, No. 200P.,, patep Tax 15TH Makcm 1912,

Under-Secretary,

Some months ago sanction was givento the withdrawal of Rs 15,000 from the Reserve and
the Political Agent again wanted to withdraw more money, but .sanction was ‘Dot ‘given, a8 the
first instalment of the loan of two laklis was due in October 1911. Findicial Department, have
made arrangement with ‘the Accountant General to place ome lakh of this loan to the credit of the
Vice-Presidéiit of the Durbar with the Bank of Bengal, Calcutta, The next instalment of Rs. 75,000
is due in June 1912. Perhaps more money is required to pay the contractors and the Political
Agent asks for sanction to withdraw Rs. 1,20,500 from the Reserve. Paragraphs 6 to 8 of the note

i on the waterworks by the Vice-President may be re:ﬁd. 1t was antici-
—). ted that their call on the Reserve will be some 8. 2,73,000. ¥n
e P gl 0 & El?e’se circumtances the sanction asked for may perbaps be accorded.

Nalini—18th March 1912,
‘Secretary, :

The Political Agent estimated withdrawals during January and February at Rs. 1,10,0004
Rs. 15,000. He now sks for Rs. 1,20,500. Moreover he estimated that Rs. 25,000 wotld have to be
withdrawn in December, Only Rs. 15,000 was taken, so that thereis 8 margin on both oceasions.
Sanction may be given.

16th March 1912. : S.K. Sawpax.
Sanction. - : :
16th March 1912, J. F. Gruviye.

Tieerax 1o TR PoLrmcAr Aent, Mantruz, No. 4BP., DaTED THR 18mi Mascwm 1912,




15

Tc Tae AccouNTANT GENERAL, EasTERN BENGAL aND Assam, No. 158P, patep TtHE 1STH MaRcH
1912,

e e e

From tum PorrmicsL Acent, MaNrrur, No. 1198M.S., paTtep TeE 127H MarcE 1912.

s —— e

From 78E SaNiTARY ENGINEER TO THE GOVERNMENT OT EASTERN BENGAL AND Assau, No, 661-62,
DATED 18TH March 1912.

¥rou rtHE S8aNiTARY ENGINEER T0 THE GoverNuENT or EAsTERN BENGAL AND Assam, No. 663-64,
DATED THE 18TH MazrcH 1912.

Frou THE Fivancrat DEparTuERY, EssTeRY BEncaL AND Assav Goverxmext, No. 1638F., parep
THE 1918 MaRca 1912.

Chief Secretary,

Political Agent’s letter of the 12th March 1912.—Please see Assam Brigade letier No. 382R.,
dated the 18th March 1912. The military authorities have not yet come to any decision as to the annual
ontribution of Rs. 1,00, to be paid by them towards the water-supply scheme at Imphal, as proposed

in our letter No. 434P., dated the 21st March 1911, a copy of which may be forwarded to the Political

Agent for information. The notes and orders, dated the 31st May 1911 and dated the 16th June 1911,
may be read and it will be seen that the contribution was calculated in consultation with the Sanitary
Engineer to Government who prepared|the estimates for the work,

Santtary Engineer's letters dated the 18th March 1912.—For information.

Financial Department letter dated the 19th Marchk 1912.—India Government orders regarding
the repayment of theloanin 10 years were communicated to the Political Agent, Manipur, in memoran-
dum No. 129-30P., dated the 8rd March 1911. Financial Department have now decided that the loan
should be recoveied in ten egual instalments. Copy may be sent to Political Agent.

Two drafts put up for approval.

Nalini—15th April 1912.

Issue.

15th April 1912. W. J. Rz,

To tag PoLrricAr AceNt, Manirur, No. 187P., parep 171 Arers 1912,
To raE Porrmicar Aeext, MaNipug, No. 188P., parep THE 171a ArniL 1912.
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Manipur Waterworks.
Grant of a loan of two lakhs of rupees to the Manipur Durbar.

No. 1451.A.,, dated Fort William, the 24th January 1911.
From—The Assistant Secietary to the Government of Indis in the Foreizn Department,

To—The Secretary to the Government of Eastern Bengal and Assam, Revenue and
General Department.

I am directed to refer to the correspondence ending with your letter No. 951P.,

dated the 16th December 1910, regarding the application of the Manipur Durbar for a

loan of Rs. 2,00,00Q to enable them to construct waterworks to supply the town of

Imphal.

2. In the circumstances explained, T am to convey sanetion to a loan of rupees
two lakhs at 4 per cent. per annum being granted to the Manipur State through the
Provincial Loan Account, but on the condition that the advance is repaid in 10, and
not 20 years.

No. 2.
Telegram No, 807P., dated Shillong, the 27th January 1911.

From——Secretary to Government of Eastern Bengal and Assam, Revenue Department,
To-—Political Agent in Manipur.

India have sanctioned loan of two lakhs for waterworks at four per cent., repay-
able in fen years.

. R TS S

No. 3.
No. 483-87, dated Dacca, the 18th February 1911.

Memo. by—The Sanitary Engineer to the Government of Eastern Benzal and Assam.

Note by Mr. G. W. Disney, Sanitary Engineer to Government, Eastern Bengal
and Assam, on the Manipur water-supply project, dated Manipur, the 27th January
1911, is forwarded to the Secretary to the Government of Hastern Bengal and Assam
in the Political Department for information.

~mcmemenmn

e

No. 4.

Note by Mr. G. W. Disyey, Sapitary Engineer to Government, Eastern Bengal and Assar, on the
Manipur water-supply project, dated Manipur, the 27th Jannary 1911.

1. History.—After much preliminary correspondence extending over a period of
two years, Mr. E. J. Mitchell, Executive Engineer, Manipur Division, submitted an
estimate amounting to Rs. 1,81,289 in July 1902 for providing a water-supply for
Manipur. This was for a pipe supply for 8,000 persons, the source being the Palok
stream, situated in the hills some 10} miles distant. I have no correspondence to
show why it fell through. In 1908 this project was revived, and Mr. Mitehell again
placed on special duty towards the end of 1909, in order to reconsider and recast his
scheme, which eame before me and was noted on, see my notes of the 20th October
and 2nd November 1910. Mr. C. A. White, Officiating Chief Engineer, Eastern
Bengal and Assam, in his note of the 30th October 1910, sugzested that Mr. MacCabe
Chief Engineer to the Caleutta Corporation, who is probably the greatest authority on
water-supply in India, be consulted, and it is in accordance with his report, datedthe
30th December 1910, that this note is written, after personal inspection of the proposed
 sites of Intake and Service Reservoir, and of the Distribution system.
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2. Project.—(a) Scheme to be adopted —This is for a water-supply for 85,000
persons at 5 gallon per head per day. Mr. MacCabe suggests that the Palak source
be, in the first instance, alone depended on, with provisions for its augmentation from
the Maylong stream in the supply main, and in this view after I have seen the sources
and weighed the local arguments, I fully concur.

(8) Head works.—Surveys are being made in order to ascertain if local condi-
tions of site of Head Works permit of two small tanks being constructed in which the
velocity of the water can be reduced to less than 1 foot per second, in order to
induce the silt to deposit. The fact that there is no reliable data as to high flood-level
however complicates this. A duplicate set of Jewell filters is highly desirable, and
specially so, taking into consideration the difficulty and danger of charging the main
with water after temporary interruptions.

(c) Main line of pipes.—The suggestions made by Mr. MacCabe are very pertinent
and will be adhered to.

(@) Diameter of main pipes.—1It would be a decided improvement to substitute 7”
diameter pipes for 6” ones for the length from the Intake to the Service Reservior, a
distance of 89,270 feet, in order to allow for corrosion and silting up.

(e) Service Reservoir.—The cost of portland cement being prohibitive at the site
of the works, and in view of the fact that earthquake shocks are by no means of rare
oceurrence, I propose substituting mild steel for a conecrete reservoir. Mr., Mitchell
in his estimate provided for a storage capacity of 300,000 gallons in this and of say
35,000 gallons in his subsidiary distribution tanks, a total of 385,000 gallons, or nearly
2 days’ supply (175,000 X 2=350,000). Mr. MacCabe states the requirements of the
case to be “The Service Reservoir shounld be of ample size to balance the difference
between the maximum demand rate and the average rate of flow into it,” and gives
the rate and duration of the former in Calcutta as three times of the average demand
rate for 3 hours. The average demand rate in Imphal may be calculated at 3% =
21,875 per hour for 8 hours and the maximum demand 21,875 X 3=65,625. The rate
of flow into the Service Reservoir may be assumed to be 57 allowing 4 hours per day
for washing filters and other interruption =8,750 gallons per hour. Therefore21,875—
8,750 = 13,125 gallons per hour, or 13,125 X 3 = 39,375 gallons for the period of
maximum demand. Irrespective of the Subsidiary storage tanks a circular steel
8ervice Reservoir 42" 6” in diameter and 10" high would afford storage for, say, 83,500
gallons, or more than half a day’s demand ; one of these might be constructed in the
first instance, provision being made at the site for the duplication, or further multi-
plieation of these as may later on be found necessary. Aeccording to the data afforded
by the cost of steel tank recently erected at Nimthing Tank in Imphal a 421
diameter tank would cost some Rs. 14,500 as compared with Rs. 18,000 provided for
in Mr. Mitchell’s estimate for a concrete tank, but the storage capacity will be much
Jess. It will probably be found that this estimate will be largely reduced on quota-
tions being asked for.

(f) Service mains—Mr. MacCabe strongly opposes steel pipes, and is in favour
of corrugated iron on the grounds of their longer life, but it is oniy the proposed
adoption of steel that has made the project a financial possibility owing to the cost of
carriage. The preservation of stzel piping has been the subject of a Commission of
eminent Engineers and Chemists in connection with the Kooloardie water-supply
(Western Australia). I have sentsamples of the water from the Palok and Maylong
streams to the Provincial Laboratory at Dacca for analysis, with special reference to
their corrosive properties, and am making extensive enquiries on the lite of steel pipes
generally, and refrain, with all due deference to Mr. MacCabe, from aceepting sub-
Jection on this poinf, pending further information being received by me on the
subject.

3. Source of suprly.—It is worthy of notice that the valleys of the Palok and
Maylong streams ave very suitable for the!construction of large impounding reservoirs,
which may in future years be found advantageous to adopt. The proposed pipe line
could also be utilised in this event, and it may very possibly be found in the future,
with improved appliances for the storage of electricity, that the waste water from the
impounding reservoirs could be used for gencrating electrical power.

4. Distribution.—In the absence of a good map of Imphal from which the pipe
lines could be accurately scaled off, it is very necessary that the alignment of the
various distributories from the main be laid out on the ground, dovetailed in a perma-
nent and efficient manner, and the sites of the subsidiary disttibution tank clearl
marked on the ground. The lengths of the different pipe lines should then be
accurately measured, and the estimate corrected accordingly ; bends, technically known
a8 specials, are much more costly than straight pipes, and if the alignment is carefully
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made, with a view of minimising the necessity of using these, a large sum of money
may be avoided being wasted. As the distributories, for the miost part, pass through
gardens and compounds covered with tree and bamboo jungle, much scope for good
work is afforded in this preliminary stage, and as considerable doubt exists as to the
actual lengths of the various pipe lines, it is the more necessary to have this done at
an early date, so as fo ensure accurate ordering of the different pipes, I most strongly
advise that this work be taken up at once.

5. Drainage.—It should be remembered that no water-supply system is complete
without an efficient drainage system, and that ample provision should be made for

spillage from standposts being rapidly carried off by suitable drains. The conditions

obtaining at Imphal are for the most part such as to render dry season drainage a very
simple matter, as the level of the water in the Imphal river is many feet below that of
the stagnant water in the tanks and depressions in its vicinity. With an efficient
water-supply the necessity for most of these will disappear, and public health would
much improve by their drainage from, say, October until June. The rainy season

drainage for the station would be a very costly project, but the dry season one should -

be comparatively inexpensive and very efficient.

6. filf—The waters flowing across the valley in the rains obviously carry a large
proportion of silt, which, owing to the rivers being confined to their courses by
marginal embankments, silt up their beds and impede the rapid flow off during flood
time. Thisis a striking instanee of where the Italian process of “ Bonificazone ”
might with geeat effect be introduced, but this is perhaps, under existing circum-
stances, a council of perfection. This system, as has been conclusively proved, would
not only immensely improve the value of the property in Manipur Valley, but also
its sanitary condition, and is by no means a different subject to master.

1. Urgency.—In conclusion, I must place on record that, in view of the varions
epidemic of cholera which have occurred in Imphal, I am of opinion that the question
of a pure water-supply is an urgent necessity and recommend that the State under-
take at once the collection of rubble dressed stone at the proposed Intake at Trong,
and in clearing and marking out the alignment of the distributories, as alluded to in
paragraph 4 of this note. The levels and lengths of the pipe main should also be

checked, as there is not sufficient definite information available to give proposed.

contractors. Tenders for the work might then be invited and I suggest the following
firms :—

1. Messrs. Martin & Co.,

2, ,,  James Simpson & Co.,
8 Burn & Co.,

4, Jessop & Co.,

all of Caleutta, but this cannot be done until the question of steel or corrugated iron
pipes is settled.

B —

No. b.
No. 129-30P., dated Shillong, the 3rd March 1911,

Memo. by—The Under-Secretary to ‘the Government of Eastern Bengal Assam, Political
Department.

(Extract parageaph 6 from Political Department letter No, 826T., dated the 26th
[ 1To Financial Department October 1910, to the Government of India in the Foreign
only. Department], letter No. 1451.A., dated the 24th J anuary

1911, from the Government of India in the Foreign Department, is forwarded to

Political Awent in Manipur ' 2 in continuation of this Department letter No. 307P., dated the 27th Janaary 1911.
Finaneial Department of this Government for infor mation for favour of communication to the Accountant General, Eastorn Bengal and Assam.

e —

No. 6. X
No. 229P., dated Shillong, the 7th April 1911,
From—H. K. Briscog, Esq., 1.0.8, Under-Secretary to [the Government of Eastern Bengal
and Assam, Political Department,
To—The Political Agent in Manipur.

In connection with the Imphal waterworks scheme, T am directed to request that
you will be so good as to favour Government with a statement showing the population
of (1) the British Reserve and (2) the Cantonment in Manipur at the resent census.
Europeans and Indians should be shown separately.




No. 85M.8., dated Imphal, the 19th April 1911.

From—Lieutenant-Colonel J. SHAKESPEAR, O,1.E., D.8.0., LA., Political Agent in Manipur,
To—The Secretary to the Government of Eastern Bengal and Assam, Revenue and General
Department.
Referring to your letter No. 229P., dated the 7th instant, I have the honour to
enclose herewith a statement showing the population of—
(1) the British Reserve, and

(2) the Cantonment in Manipur
at the recent census as asked for therein.

No. 8.
Population of British Reserve and Cantonment ¢n Mantpur.
Name of place. Europeans. Indians. Total. Remarks.
1 2 3 4 b

1. British Reserve 9 1,278 1,287
2. Cantonment 8 1,056 1,064 ;

Total i 17 2,334 2,351
No. 9.

No. 200M.8,, dated Imphal, the 26th May 1911,

From—Lieutenant-Colone! J. SHAKESPEAR, C.1.E., D.8.0., LA., Political Agent in Manipur,

To—The Secretary to the Government of Eastern Bengal and Assam in the Revenue and
General Department.

I have the honour to report that the scheme for the supply of drinking water to
Imphal has progressed so far now that it is necessary for denfinite arrangements to
be made as regards the sapply of water to the Cantonment, and therefore I beg to
draw your attention to paragraph 3 of my letter No. 8256M.8. of 18th August 1910, to
your address, and to enquire whether the Military authorities are prepared to accept
the terms thersin proposed, viz., that if the Military Department wish the distribution
pipes extended to the Military lines, it should pay a water-rate which should be
caleulated so asto cover all working and maintenance charges and also give a fair
return on the capital cost, i.e., the rate shall be caloulated just as if the State were a
Company supplying water, only that no exorbitant interest shall be calculated on. I
have directed Mr. Benson, State Engineer, to do nothing as regards the distribution
scheme within Cantonment till he receives further orders.

Major Tytler informs me that he is addressing the General Officer Commanding
the Brigade regarding this matter and that the distribution scheme proposed by
Mr. Mitchell is unsatisfactory. T have told him that Mr. Mitchell’s scheme was only
a rough idea to enable the lengths of pipes to be estimated for, and that if the Military
Department agree to pay a water-rate calculated as proposed in my letter above re-
ferred to, any distribution scheme approved of by the Department can be carried out
as long as the supply does not exceed 5 gallons per head of the population.

el s e

o, 10
No. 484P., dated Shillong, the 21st June 1911.

From=—The Hon’ble Mr. J. ¥. GruNniNg, I.c.8. Secretary to the Government of Eastern
Bengal and Assam, Political Department, :
To—The General Officer Commanding Assam Brigade.

T am directed to address you regarding the supply to the troops stationed ab
Imphal, the capital ¢f the Manipur State, of water from the Btate waterworks which,
it is hoped, will be completed before the hot weather of 1912.

-
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2. It is understood that the Military Department approve the proposal that the
troops at Imphal should be supplied with water from the new waterworks, and it
remains therefore to decide the terms of payment.

3. It is suggested that the Military Department should pay their proportionate
share, calculated on the ratin of their requirements to the total supply, of interest af
4 per cent. on the total capital outlay and the amnual cost of working, including
depreciation which isanitem that the Lieutenant-Govermor thinks must be takon
info consideration.

4. The entire cost of construction has been taken at Rs. 2,90,000, and interest on
that sum at 4 per cent. amounts to Rs. 11,600 per annum. The annual cost of work-
ing and maintenanece has been estimated at Rs. 7,000 per annum ; while the Lieuten-
ant-Governor is advised that for depreciation an allowance of 5 per cent. P ' annum
should be made on the total capital outlay, or Rs. 14,500 per year. The three items
amount in all to Rs. 33,100.

5. The total daily supply from the new waterworks is estimated at 175,000
gailons.

It is assumed that Europeans will require roughly 20 gallons a day and Indians
5 gallons. At the census in March last 8 Europeans and 1,056 Indians were returned
from the cantonment. Their daily demand would, therefore, be 5,440 [(8 x 20; 4-
(1,056 b) ] gallons approximately.

6. The proportionate annual contribution for the cantonment would, therefore, he
- Of Rs. 83,100, or roughly Rs. 1,029.

Tn vew, however, of the fact that no trouble or expense in ecollection would he
entailed on the State and that payment would be absolutely secure, the Lieutenant-
Governor considers that an annual contribution of Rs. T,000 would be very suitahle
and I am now to enquire whether the Military authorities are prepared to pay that
sum.

7. A charge of less than Re. 1 per head per annum is, His Honour thinks, & very
moderate price, and he would ask that, in view of the favourable terms offered, special
care should be taken by the cantonment authorities to guard against undue extrava-
gance or wastage of the water.
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Frou
G. W. DISNEY, Esq,

SANITARY ENGINEER TO THE GOVERNMENT OF
EASTERN BENGAL AND ASSAM,

To

THE SECRETARY TO THE GOVERNMENT
IN THE PUBLIC WORKS DEPARTMENT,
EASTERN BENGAL AND ASSAM.

Camp Shillong, the 15th July 1911,

Sig, :
I savE the honour to forward herewith plans and estimates (in

duplicate) for the Manipur State Water Works at Imphal. This estimate

has had to be cut very fine in order to work within the limited amount the

Durbar will agree to, but if necessary, the second Jewell filber may be omitted
for the present. It was included on Mr. MacCabe’s advice and shkould there..

fore not be cut out unless absolutely necessary.

I havé the honour to be,
SIR,

Your most obedient Servant,

G. W. DISNEY,

Sanitary Engineer to the Government of
EBastern Bengal and Assam.
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(Note by Mr. G. W. Disxrey, Sanitary Engineer to Government, Eastern Bengal and Assam,
on the Manipur Water Works Project, dated the 12th July 1911.)

The accompanying estimate provides for the necessary work in giving
Imphal a water supply from the Palak stream, and is based on the scheme
got out by Mr. E. Mitchell, Executive Engineer, Public Works Depariment,
in 1910. This project was criticised by Mr. C. A. White, Officiating Chief Engi-
neer, by Mr. W. MacCabe, Chief Engineer, Calcutta Corporation, and by myself.
The pipe lines have been measured up by the State Engineer of Manipur, in
accordance with instructions given by me on the 28th January 1911, during
my visit to Imphal.

2. With the exception of the fact that steel pipes have been adopted
instead of cast iron, the cost of carriage from Dimapur to Imphal by cart, "and
risk of breakages being prohibitive for the latter, the project has been revised
in accordance with Mr. MacCabe’s recommendations.

3. The estimated cost of the work as revised amounts to Rs. 2,89,269 as
compared with the original estimate of Rs. 2,88,188 for scheme No. 1, and
Rs. 2,66,342 for No. 2.

4. The following papers are appended :~

(1) Note by Sanitary Engineer, dated the 20th October 1910.

(2) Note by Mr. C. A. White, Officiating Chief Engineer, dated the
30th October 1910."

(8) Note by Sanitary Engineer, dated the 2nd November 1910.

(4) Note by Mr. W. B. MacCabe, Chief Engineeer, Calcutta Corpor-
ation, dated the 80th December 1910.

(5) Inspection note by Sanitary Engineer, dated the 27th January 1911.

————

{(Note by Mr. G. W. Disxuy, Sanitary Engincer to Government, Eastern Bengal and A ssam,
on the proposed Manipur Water Works, dated the 20th October 1910.)

Mr. E. Mitchell, Executive Engineer, Public Works Department,

Cilitta,gong Division, who was deputed to prepare this project, has submitted

b alternative proposals—

Source of supply. W st Suppllgrilhlega?ll.lons
Rs.
I.—Palok and Maglong be 258,185 5
IT.—Palok only --e  2,66,842 5
IIT.—Palok and Maylong b 208 07y 3
IV.—, Ditto e . 2,172,188 3
e D R e 3

I, II and V only appear worth consideration, the latter may be eliminated
as tending to confuse the issue. ;

2. The Manipur Durbar prefer Scheme IT, estimated to cost say Rs. 2,66,000
which trusts solely to the supply from the Palok source. Mr. Housden, in his
note dated the 29th December 1908, recommends that hoth the Palok and
Maglong streams be utilized, and points out that the discharge in the former

fell as low as 29 e. ft. per minute in 1902-1903, or affording only about 8 ¢. ft. :

per minute margin above the actual requirements. Scheme I, estimated to
cost, say, Rs. 2,88,000, provides for taking advantage of both sources of
supply, and is, in the absence of conclusive evidence that the Palok one 1s
reliable for all requirements, highly preferable.

3. The distance from the proposed weirs, or infakes, on the Maglong and
Palok streams tothe junction of their pipe lines is 7,173 and 5,870 feet

. P

-
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respectively. It is proposed to use 5” pipes for this in Scheme I. - In the
event of only the Palok supply being utilised 2 6 inch main will be neces-
sary. According to the figures supplied by Mr. Mitchell, the cost works
out :—

Res.
7,178 feet b” diameter piping at Re. 1-8-6 = 10,983.
5,870 ditto ditto 1-8-6 = 8,987.
5,870 feet 6 inch ditto . 1-13-3 = 10,781.

4. It is quite feasible to utilise the Palok supply alone in the first instance,
subsequently augmenting this from the Maglong, when proved by a shortage
of water to be necessary. The data afforded, however, indicates the danger
of this occurring in the near future, but in the water supply for a town, where
the first essential is the discharge available at the intake, and where by
far the larger proportion of the capital cost is due to the distributory piping
and other permanent buildings, I am of _opinion that it would be unwise
to endanger the success of a project during an exceptionally dry season,
probably a cholera epidemic one, possibly oceurring during the first season
the water works were opened, simply to-effect a tentative saving of Rs. 22,000
with an enhanced expenditure, small though it may be, in capital cost ata
subsequent period. In the desirability of taking advantage of the double
water supply both Messrs. Housden, Mitchell and myself are in accord.

5. The distribution appears to have been correctly worked out, hut I have
neither local knowledgenor sufficient information available to check the
estimates. In order to save delay, as it is desirable that materials he carted
up from Dimapur Railway Station during the months of December, J anuary
and February, when rates for carting ave low, this project may, T think, 20 on.

6. I cannot find any allusion to the material to be used in the reservoir
at Eroisemba, but presume it is Portland Cement concrete.

(Note by Mr, C. A. Wxire, Officiating Chief Engineer, dated the 30th October 1910.)

This case cannot be rushed. It requires very eareful consideration
and more information about the supply. It is very unfortunate if, as it

- would appear, no discharge observations of the Palok were taken last d

It should be considered which is the safer season. Those taken of the Maglong
supply as regards quality. suggest that possibly that river. might
alone supply the necessary amount of water.

Arrangement should be made for very careful discharge experiments

I see Major Aldudge, Sanitary Officer Com- of both I‘iVGI‘S, Ma.glong and Pa‘l()k’ dm’iﬂg'
mand says both ave potable, the Palok being the March and Apri_l next, An Assistant
e Engineer should be speeially deputed for
the work. Perhaps Mr. A. F. Harrison, he has had some experience in taking
discharges at Shillong. Each river should be gauged in 2 places for a check.
Say, in one place with a «_j noteh, in the other with a \/ noteh.

The question whether the Maglong, or the Palok, or both can be tapped
at a higher level should be further investigated.

Settling tanks at the source would probably be more satisfactory than
Jewell Filfers. ‘

'With the papers and eonditions before me I am inelined to think that
it would be more economieal to provide a7” main from Ghing-Klong to
Broisemba instead of a 6”. The sizes of pipes to be adopted from the Palok,

or Maglong, or both to Ching-Klong depend entirely on the supplies
available. : : :

Hayving read through the papers concerned with Mr. Mitchell’s original pro-
jeet, 1902, T cannot find that that project has ever been eriticised and examined
by an expert. Mr. Housden, Sanitary Engineer, on 29th December 1908, wrote
a short note on the project, recomimending that a 6” main be adopted instead
of a 5” and steel pipes instead of cast-iron, He also wrote a note, dated the Tth

Janury 1910, on the preliminary arrangement necessary to prepare a scheme
in detail. : :
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Mr. Disney, Sanitary Engineer, has written a note on 20th October 1910.

Neither Mr. Housden nor Mr. Disney has visited Manipur, and personally
I only know Manipur itself, and not the proposed site of tank or Head Works.

I suggest, and General Secretary agrees with me, that a case should be
prepared, collecting all the information available, and that Colonel Shakspear,
Political Agent, be asked to recommend the Manipur Durbar, to send the
papers to Mr. MacCabe, Engineer of the Calcutta Corporation, who designed
the Tallah overhead reservoir, now under construction for Calcuttar and
that he be asked to advise. Mr. MacCabe is the best waterworks expert
this side of India, and possibly in the whole of India.

I am loath to do anything to delay the project. Colonel Denne, Officer
Commanding, Assam Brigade, only yesterday impressed on me the exireme
necessity of pushing on the work, because of the many outbreaks of cholera,
due to bad water at Manipur, but I feel that Government cannot advise the
Manipur State to spend over two lakhs of rupees on an immature scheme
which may fail.

With the facts before us, the questions for consideration are :—

(i) Whether the scheme as proposed for  a supply from the Palok, or
Maglong, or both, will be a success, with a velocity in the main of
under 2 feet per second.

(i) If so, what precautions shouid be taken to prevent the pipes
siliing up, and to prevent bursting the pipes from dynamic
shock when the flow of water is interrupted.

(iii) Whether the supply should be drawn “from the Palok, Maglong,
or both, and what sizes of pipes should be adopted. This
question cannot be definifely answered as insufficient data
are available, but it may be noted that whereas it was originally
supposed  that the eatchment area of the Palok was about
15 square miles and that of the Maglong 10 square miles,
it appears that the catchment of the Palok is only 4 square
miles, and that of the Maglong is not quoted ; the index map is
misleading. <

(iv) Should Jewell filters or setiling tanks be adopted.

(v) Should (if the ground permits) the service reservoir be located

at the head works or at Eroisemba.
(vi) The size of pipes to be adopted. I am inclined to recommend
7" main to give 50 per cent. more water at an extra cost of
Rs. 20,000 to Rs. 30,000
(vi) What length and sizes of pipes can be safely ordered af once
from England.
(viii) Are the details of the scheme including the distribution satisfactory ?

The follwing information may be eollected :—
All informations of discharges and rainfall to be collected into a
statement.
Hydraulic gradients to be drawn for (v) (caleulated).
Oaleulations ef Mr. Mitchell’s and Mr. Housden’s figures for
discharg of pipes to be checked, including the mains, and prin-
cipal distribution pipes.

Note by Mr. G. W. Disney, Sanitary Engincer to Government, Lastern Bengal and
Assam, on the caleulations for the Manipur water-supply distribution system, dated
the 2nd November 1910.

1. The discharges of the pipe lines have been taken from Mr, A. E.
Bill’s tables, as the original ealculations were made on M. Housden’s. The
check is therefore a double one.

9. Palok weir to Eroisemba,
Demand 1215 galmins or 7,290 gallons per hour, say 7,300.
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Distance from the proposed Palok intake to Eroisemba
Reservoir, 39,270 ft.
Fall— 185,
H. G2 s == Sl (ol
A 6” pipe would give a discharge of 7,941 gallons per hour with a velocity
of 1'80. The cusec discharge being *35.
A 6" pipe has been provided for in the project.
3. Eroisemba reservoir to r’ main X.
(¢) Demand at head of distribution system *486 cusecs.
Distance, 35,333 feet.
Fall— 156
H. G = 35" = ‘44 per cent.

— 35,833 —

A '7” pipe would give a discharge of *50 cusees = 11,410 gallons per hour,

or 190 galmins.

A 7" pipe has been provided for in the project.

(6) Demand 102 galmins, or 6,120 gallons per hour.
Distance, 5,720 feet.
H. G. = "4

A 6 pipe with a H. G. of 42 will give a discharge of 7,499, say 7,500
gallons per hour, with a velocity of 1:70. :

A 5” one with H. G.="46, supplies 4,903 with a veloeity of 1-60.

A 6” pipe has been provided for in the estimate.

(¢) Demand 74 galmins, or 4,440 gallons per hour.
H. G. = 44.

A 5” diameter pipe with a H. G. of 46 will supply 4,903 gallons per hour,
with a velocity of 1'60. A 4" one 2,746.

A 5" diameter pipe has been provided for.

(d) Demand 40 galmins, or 960 gallons per hour.

A 3” pipe with a H. G. of "40 will give a discharge of 1,213 gallons per
hour, with a velocity of 1'10. A 3” diameter pipe, diminishing in size to a 24"
one further down the line, has been pl;ovided for.

4, Branch from G.tor?®

Main Z.

Demand 42 galmins, or 2,520 gallons per hour.

Distance, 12,320 feet.

i L of H. G. at "9 =SS

Ditto ditto P = 259

Fall, 108

H. G. = 555 = 88 per cent.

A 4" pipe with a H. G. of ‘84 will give a discharge of 3,726 gallons per
hour, with a velocity of 190, and a 3” one with a slope of -85, 1,765 gallons,
with a veloeity of 1-60.

A 4” pipe has been provided for.

5. Blocks J and H. :

Demand 22'4 galmins, or 1,324 gallons per hour.

Distance, 3,190 '

H. G. al "Z0eE
.. e 2,590

Fall— 87

H. G. = 32- = 272 per cent.
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- A 2" pipe with a H. G. of 272 would give discharge of 1,077 gallons per
hour, with a velocity of 2:20, and a 3" one with a slope of 261, 8,089 gallons,
with a velocity of 2-80.

A 3" diameter pipe has been provided for, but a 21” one would suffice.

6. Branch from f* tor d-.

Demand 245 galmins, or 1,470 gallons per hour.

Distance, 5,115 feet.

H. G. to G. =2,656

2,578
Fall— 78
i~ = 1'52 per cent.

A 8" pipe with a H. G. of 1-47 will give a discharge of 2,316 gallons per
hour, with a velocity of 210 and a 2” one, with a slope of 144,784 gallons
with a velocity of 1-60.

A 37 pipe has been provided for. This might be reduced to 217,

N.B.—The marginal noted figures refer to those noted in blue pencil on Mr. Mitchell’s
galeulation, for sizes of pipes.

7. Shoull the reservoir be situated at the head intake at Irong instead
of at Eroisemba, the conditions will be modified as follows: demand 7.300

gallons per hour. Distance from Irong to high ground near end of 7” pipe
line, say 50,500 feet. : !

R. L. Irong, 2,938
R. L. High Ground, 2,696
Fall— = 242
e = °48 per cent.

or no better than from Irong to Eroisemba (paragraph 2).

A 6" diameter! pipe with a H. G. of *47 would give a discharge of 7,941
gallons per hour, with a velocity of 1'80.

Were the reservoir situated at the intake a Service Reservoir would be

necessary at or near G. If 42' of head is sacrificed for this, the ecaleulation
works out— .
100 % 200

s — 3ay "40.

A 6" pipe with a H. G. of *42 would discharge 7,500 gallons per hour with
a velocity of 1-70. ,

If the local conditions admit of the reservoir being situated at the head
intake at least 11,113 of 6” piping could be substituted for 77 which according
to the abstract ““of cost of various pipes”” would effect a saving of as. -/8/- aft.
run or 32=5556 rupees as a set off against the cost of a Service Reservoir. The
abstract of cost, however, does not correspond with the result of * Caleulations
Tor sizes of pipes,” and as it is unsigned by Mr. Mitchell may have crept in-
advertently into the file.

8. No useful information is likely to be obtained from eriticising the
gauge readings of the Palok and Maglong streams taken last year as they are
obviously misleading. |

(Note by Mr. W. B. MacCazg, dated the 30th December 1810.)
ManirUR WATER SCHEME.

Scheme to be adopted.—I am of opinion that the scheme which should be
carried out is the one for supply of five gallons per head per day, from the
river Palok only. '

As regards the ability of this river to supply the requisite quantity of
water, nothing but careful gaugings taken over a long series of dry seasons
would place the matter beyond doubt, but I advise the Palok scheme first,
because it is probable that it will give the required quantity of water,
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second, beeause if in future years it is found that it will not do this, 'or that it is
necessary to increase the supply, the supply ean be supplemented from the
river Maglong at no appreciable isproportiomte cost, compared with what it
would cost to do so at the beginning ; and third, beeause it appears to be impor~
tant to keep the initial cost as low as possible. '

Head works.—1 understand from Colonel Shakespear that the river when
in flood earries down a lot of silt such as sand and gravel, which will settle
quickly, as well as silt of a much lighter nature. Iam therefore of opinion that
two smail tanks should be censtructed in which the water can deposit its heavy
suspended matter. To get rid of this heavy matter it-would be sufficient to
construct tanks in which the velocity of the water in the stream would be
slowed down to as low a figure as possible (say) less than one foot per second.
Zwo such tanks should be constructed side by side with an arrangement of
sluices so that the water from the river could be turned into one or other of
them, so as to allow of the deposited silt being dug out when necessary. This
arrangement, which really amount to silt pits as used in front of pumps on a
sewerage scheme, should get rid of all heavy suspended matter, comparatively
cheap teak wood sluices would answer the purpose quite well.

.o Hilters—I am very strongly of opinion that the water should be filtered
before entry into the main line of pipe. This will make the water above suspi-
cion, so far as cholera is eoncerned, the cholera bacillus being so easy to filter
out of water. In addition it will remove the pessibility of the main line of pipes
siltingup, and will prevent the service reservoir and mains frou: silting up also.
The silting up of the service reservoir would possibly not be of great conse-
quence, as it could be cleaned out periodically, but the silting of the various
small service mains would in all probability become a very serious matter in a
very few years, and if it occurred, it might be very difficult to remove the silf.
I cannot, however, give a confident opinion on this latter point; not knowing
the nature of the silt, but it would in my opinion be much better to prevent
such a possibility. Jewell filters would be wery suitable; they produce an
excellent filtrate, are thoroughly well made and should remain in order for
many years, and occupy little space. A duplicate set shonld be put in to
allow for cleaning, and to prevent the necessity of ever shutting off the water,
or of allowing unfiltered water into the mains. Both of these points are
important, the former beeause charging & main with a steep gradient on it,
such as the one in question has, is extremely likely to eause serious water-ram
in the pipes, with consequent bursts and interruption of supply; unlesssuch
charging is done in a skilful and experienced manner, and Betake it that this
experience will not be readily available. -

~ The pipe line as shown on the plan and Section No. 217 or 219 (I am'not
i D sure-of the latter figure on the drawing)

: L s has far too many seour valves on it. -In
my opinion it would be sufficient to have one scour valve at the depression in
ground shown between chainage 872 and 378, and another af the depression
shown between chainage 180 and 186, which is practically the lowest point on
the main. These gcour valves should be three ineh double-faced sluice valves
of good quality fixed on Y x 3 Tees braneh. Y representing the
diameter of the main. A reflux valve is shown at chainage 175. I am not
in faveur of these unless they are absolutely essential as they check the flow,
and many years of experience has shown me- that they generally do not act
when requived, as they become set from rust or other causes at the position
they usually are in, when the water is flowing through them. 1In this case I
see no necessity for a reflux if the pipe delivers info the service reservoir at
top water level as it should de. A suifable sized Tee junction (say seven inches
X five inches) with valve on the branch should be left in the pipe line at the
point whezre the Maglong supply would conneet to provide for the future ; about
five stop valves shouid be put in at convenient places on the main, the exact
number not being of great importance.

The quantity -of water required is five gallons per head per day for

s s 85,000 persons, This amounts to 35,000
_ 'Dlameterﬁf_ main pipes. . 5= 1,75,000 gauons per day which -
must be delivered by the main pipe line, The total length of the line from -
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the Intake to Service Reservoir, as shown on the seetion already referred to, is
39,270 feet, and the R. L. of take off at weir at head works is shown as
2,938 above latum. In order to allow for loss of head owing to settling tanks
and filters will call this fignre 2,900 feet ahove datum, which should give an
emple allowance. The R. L. at Service Reservoir is 2,753'25 above datum,
This Jevel I take to be top water in the Service Reservoir.

This gives a total available fall of 147 feet, neglecting fractions of a foot,
as they are not worth e-msidering in long lines such as this is. The hydraulic
inclination from‘Intake to Service Reservoir is therefors 1 in 267.

. This figure does not agree with that given in the file owing to the allow-
ance I have made at head works probably, but it is a safe figure to adopt, and
I will call the reqnired  quantity of water 20 cubic feet per minute which is
also a safe figure. 7o do this, and allow Jor future corrosion in the pipe
would require a 7" pipe. 1 caleulate that a ¢ pive would just do
the work, but it would have no margin, and would not do it if it was a little
rougher than usual inside, or if it became in the least corroded or silted up.

Service Reservoir.—I do not know what it is proposed to construet this of,
but probably it is Portland Cement eoncrete. I do nct object to this, but
I would point out the difficulty of getting cement properly bandled in
India and the difficulty of making it absolutely watertight with the labour

. available. If found not to be watertight after construction, the only way to
cure leaks in a satisfactory way is to line the reservoir with a bitumastie
composition, the cheapest that I know of being “Floatine” which has been
very successfully used for this very purpose. The Arracan Company, Calcutta,
are Agents for it, and it is not costly. I am at present using it for the
waterproofing of the large roof of the elevated reservoir at Tallah. I suggest,
however, that under the circumstanees, beter results would be got by building
the reservoir of bricks in Cement mortar.

The Service Reservoir shonld be-of ample size to balance the difference

between  the maximum demand rate, and the average rate of flow into it

I can offer no opinion as to how much the maximum demand rats will exceed
the average rate in the place under diseussion, but if s probable that the

difference will not be so great at first, as it may afterwards become. In’

Calcutta the max'mum demand rate is quite three times the average demand
rafe and it lasts for about three hours at present, but these figures will I think
be somewhat reduced both as regards magnitude and duration, when a reaily
continuous supply is an accomplished fact. :

Service mains. —Not knowing the locality I have notall the data necessary
to check the sizes of these, as shown on the plan, but I have no reason to doubt
the figures as shown. I would, however, point out that in no case would I advice
the laying of a s uller cast iron pipe than 2" diameter and not even this
if the water is likely to corrode the pipes. If smaller pipes than this are to
be laid, they should be galvanized mild steel pipes of good repute, i.e., made

by 2 well known manufacturer. All odd sized pipes such as 1—ar
shoull also be galvanized steel as it does not pay to gt these odd sized pipes

cast, and they are much heavier than they need be. There is now no necessity
to import cast iron pipes of less than about 12" diamoter, as excellent
emall east iron water pipes are now made at Barrackur Iron Works, the
Managing Agents of which are Messrs, Martin & Co., Clive Street, Calcutta.
I have used large quantities of these pipes here, and can thus speak from
experience.

g of carriage I am unable to, in any way,
check the estimate. .

General —1I find tﬁat T omitted to point out that if, and when the water is shut

off at its point of inflow to the Service Reservoir, or at or near the lowest point on

the main pipe line, the pipe at its lower levels will be subjected to a very consider-
able pressure. The pipe therefore shouid not be less thap half inch thick at the
lower levels, but it may be % inch thick above the point where the junction
is to be left for the Maglong supply, and similarly, the upper half of the main

Not knowing local conditions or cost.
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on the rising ground towards the Service Reservoir may be 7 inch thick.
I doubt, however, whether it will pay to thus alter the thickness of pipes, in
this case the saving being so small, and the liability of putting the thinner
pipes in the wrong place so great. In no ease should the 7” pipe be
ordered of less thickness than % inch. Cast iron pipes of smaller size than
6” diameter should not be ordercd of less thickness than % inch as satis-
factory castings for water under pressure cannot be turned out if of less thick-
ness. I do not think it woull pay to lay the main line of pipes in steel instead
of cast iron, as the life of a steel main is very much shorter than that of a cast
iron pipe. This applies with speeial fores to steel pipes of small size asthey are
so thin and consequently eorrode so quickly when corrosion once begins.
This point might be considered with reference to the distribution pives, but of
course galvarizing greatly prolongs the life of a steel pipe. Galvanizing
would, however, cost a considerable sum for pipes larger than 2” diamster.
The satisfactory joining of cast iron valves with small steel pipes is difficult.
I therefore do not advise the use of steel for the main pipe line. The cast iron
pipes shoull be of the pattern known as “turned and bored except in the
2" size, and their proper laying requires a man with soms experience of
them, and in 51l cases any form of spigot and socket pipes should be laid with

the sockets looking up the hill, as otherwise it is very difficult to lead them -

up in case of a leakage at a joint on steep ground. Turned and bored joints in

my experience are not satisfactory in pipes of less than 3" diameter, lead
joints being by far the best for such small cast iron pipes.

In cenclusion, I have only to add that I shall be pleased to advise on any
other points, if necessary. '

(Note by Mr. G. W. Disviy, Sanitary Engineer to Government, Eastern Bengal and Agsam,
on the Manipur water supply project, dated Manipur, the 27th January 1911.)

1. History —After much preliminary correspondence extending over a
period of two years, Mr. E. J, Mitchell, Executive Engineer, Manipur Division,
submitted an estimate amounting to Rs. 1,81,289 in J uly 1902, for providing a
water supply for Manipur. This was for a pipe supply for 8,000 persons, the
source being the Palok stream, situated in the hills some 101 miles distant.
I have no correspondence to show why it fell through. In 1908 this projech
was revived, and Mr. Mitchell again placed on special duty towards the end
of 1909, in order to reconsider and recast his scheme, which came hefore me
and was noted on, see my notes of the 20th October and 2nd November 1910;
Mr. C. A. White, Officiating Chief Engineer, Eastern Bengal and Assam, in

his note of the 30th October 1910, suggested that Mr. MacCabe, Chief Engi-'

neer to the Caleutta Corporation, who is probably  the greatest authority on
water supply in India, be consulted, and it is in aceordance with his report
dated the 30th Dacember 1910, that this note is written, after personal inspec-

tion of the proposed sites of Intake, and Service Reservoir, and of the distribu-
tion system.

2. Project (a) scheme to be adopted—This is for a water supply for
85,000 persons at 5 gallons per head per day. Mr. MacCabe suggests that
the Palok source be, in the first instance, alone depended on, with provision
for its augmentation from the Maglong siream in the supply main, and in this

view, after 1 have scen these and weighed the local arguments, I fully
CONCUL.

(4) Head works—Surveys are being made in order to ascertain if local
conditions of site of head works permit of two small tanks, being constructed
in which the velocity of the water can be reduced to less than 1 foot per second,
in order -to induce the silt to deposit. The fact that there is no reliable
data as to H. F. L., however, complicates this. A duplicate set of Jewell filters
is highly desirable and especially so taking into consideration the difficulty and
danger of charging the main with water affer temporary interruptions.

(¢) Main line of pipes—The suggestions made by Mr. MacCabe are very

pertinent and will be adhered to.
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~ (d) Diameter of main pipes—It would be a decided improvement to
substitute 7” diameter pipes for 6” ones for the length from the intake to the
Service Reservoir, a distance of 39,270 feet, in order to allow for eorrosion and
silting up.

(¢) Service Reservoir.—The cost of Portland Cement being prohibitive at

the site of the works, and in view of the fact that earthquake shocks are by no
means of rare occurrence, I propose substituting mild steel for a concrete reservoir.
Mr, Mitchell in his estimate provided for a storage capacity of 3,00,000 gallons
in this and of say 85,000 gallons, in his subsidiary distribution tanks, a total of
3,35,000 gallons or nearly 2 days’ supply (1,75,000 x 2=3,50,000). Mr. MacCabe

states the requirement, of the case to be the “ The Service Reservoir should be of -

ample size to balance the difference between the maximum demand rate and the
average rate of flow into it,” and gives the rate and duration of the former
in Calcutta as 3 times that of the average demand rate for 3 hours. The

average demand rate in Imphal may be calculated at LB —21,875 per hour

for 8 hours and the maximum demand 21,875X3=65,625. The rate of flow
into the service reservoir may be assumed to be ™ allowing 4 hours per
day for washing filters and other interruptions=8,750 gallons per hour.

Therefore 21,875—8,750=13,125 gallons per hour or 18,125 x 3=39,375
gallons for the period of maximum demand. Irrespective of the subsidiary
storage tanks a circular steel service reservoir 42 6” in diameter and 10”
high would afford storage for say 88,500 gallons, or more than half a day’s
demand ; one of these might be constructed in the first instance, provision
being made at the site for the duplication, or further multiplication of these as
may later on be found necessary. According to the data afforded by the cost
of steel tank recently erected at Nimthing tank in Tmphal, a 421 diameter
tank would cost some Rs. 14,500 as eompared with Rs. 18,000, provided for in
Mr. Mitchell’s estimate for a conerete tank, but the storage capacity will be
much less. It will probably be found that this estimate will be largely reduced
on quotations being asked for.

(f) Service mains—Mr. MacCabe strongly opposes stecl pipes, and is in -

favour of cast iron on the grounds of their longer life, but it is only the proposed
adoption of steel that has made the project a financial possibility owing to the cost
of carriage. The preservation of steel piping has been the subjeet of a commis-
sion of eminent Engineers and Chemists in connection with the Koolgardie water
supply (Western Australia). I have sentsamples of the water from the Palok and
Maglong streams to the Provincial Laboratory at Daccador analysis, with spacial
reference to their corrosive properties, and am making extensive enquiries on
the life of steel pipes generally, and refrain, with all due defe~ence to
Mr. MacCabe, from accepting his opinion on this point, pending further
information being received by me on the subject.

8. Sources of supply.—Tt is worthy of notice that the valleys of the Palok
and Maglong streams are very suitable for the construction of large impounding
reservoirs, which may in future years be found advantageous to adopt. The
proposed pipe line could also be utilised in this event, and it may very possibly
be found in future with improved appliances for the storage of electricity,
that the waste water from the impounding reservoirs could be used for
generating electrical power.

4. Distribution.—In the absence of a good map of Tmphal from which the
pipe lines could be aceurately scaled off, it is very necessary that the aligament
of the various distributories from the main be laid out on the ground, dak baled
in a permancntand efficient manner, and the sites of the subsidiary distribution
tanks clearly marked on the ground. The longihs of the different pipe lines
should then be aceurately measured, and the estimate corrected accordingly ;
bends, technically known as specials are mueh more costly than straight pipes,
and if the alignment is carefully made, with a view of minimising the neces-
sity of nsing these, the waste of a largs sum of money may be avoided. As
the distribulories, for the most pari, pass throuch gardens and compounds
coversd with tree and bamboo jungle, much seape for good work is afforded in
this preliminary stags, anl as considerable douht exists as to the actual lengths

i
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of the various pipe lines, it is the more necessary to have this done at an early
date so as to ensure accurate ordering of the different pipes. I most strongly
advise that this work be taken up at once. ;

5. Drainage.—It should be remembered that no water supply system is
complete without an efficient drainage system, and that ample provision should
be made for spillage from standposts being rapidly carried off by suitable drains.
The conditions obtaining at Imphal are, for the most part, such as to render dry
season drainage a very simple matter, as the level of the water in the Imphal
River is many feet below that of the stagnant water in the tanks and depres-
sions in its vicinity. With an efficient water supply the mnecessity for most
of these will disappear, and public health would much improve by their
drainage from, say, October until June. The rainy season drainage for the
station would be a very costly project, but the dry season one should be com-
paratively inexpensive, and very efficient. Mg

6. Silt.—The waters flowing across the valley in the rains obviously eatry
a large proportion of silt, which owing to the rivers being confined to their courses
by marginal embankments, silt up their beds and impede the rapid low off during
flood time.  This is a striking instance of where. the Italian process of  Boni-
ficazone ” might with great effeet be introdueed, but this is perhaps, under
existing circumstances, a council of perfection. This system, as has been
conclusively proved, would not only immensely improve the value of the
property in Manipur valley, but also ifs sanitary condifion, and is by no means
a difficult subject to master.

7. Urgency—In conclusion, I must place on record that, in view of the
various epidemics of cholera which have occurred in Imphal, I am of opinion
that the question of a pure water supply is an urgent necessity and recommend
that the State undertake at onee the colleetion of rubble dressed stone at the pro-
posed intake at Irong, and in clearing and marking out the alignment of the
distributories, as alluded to in paragraph 4 of this mote. The levels and
lengths of the pipe main should also be checked, as there is not sufficient
definite information available to give proposed contractors. Tenders for the
work might then be invited and I suggest the following firms :—

1. Messrs. Martin & Co.,

2. , James Simpson & Co.,
3. o Bum & Co.,

4. , Jessop & Co,,

all of Calcutta, but this cannot be done until the (iuestioﬁ of steel or cast iron
pipes is seftled.
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MANIPUR WATER WORKS.

Bill of Quaniities.

Measurements, Quantities.
Detail of work, No. . bt
L. B. H. Contents. Beuss | Totay.
1 2 3 4 5 8 7 8
Main Head.
I.—Head works—
(@) Weir at Irong 1. i e 71 No. ‘
() Settling tanks % o i B s ‘
(c) Pair, Jewel filters ... 1 WA ST
IT.—Main—
(@) 7" Main from Palok : 3 50,000 50,000 r.ft.
Intake to Eroisemba
and from service reser-
voir to distribution
system.
5) Valves— .
Air valves, 7" 5 5 Nos.
Scour ,, 77 2 = o B
7'% 5" Tee with sluice 1 1 No.
valve.
7% 3" Tee with sluice 2 2 Nos.
valve. |
Stop valves, 17 oo 5 2 3 o L
Bends, 7" 3 21 RN U L T
III. (o) Service Reservoir at 1 i PO 1
Eroisemba.
() Levelling site 1 20 v 1 i{;ém..
IV.—Distribution— .
6" Pipes g 6,400 o 6,400 r.ft.
e R 1 8,000 8,000 ,
(R il 9,000 9,000,
R 1 12,000 12,000 ,,
D 1 17,500 " . 17,500 ,,
g 1 26,000 ’ - 26,000 ,,
: 4 IR 1 8,000 8,000 ,,
R 1 16,500 16,500 ,,
Bends for connections to 86 . 86 Nos.
tanks. ,
Cast iron compound, - 1 | - “ v 1 No.
special 47X 23",
Specials, 7" 1 - Lo
Ditto, 6" 2 5 2 Nos..
Ditto, 5" 2 iy
=T S " W
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Measurements, Quantities.
Detail of work. No.
L. B, Contents. DR totak
1 2 3 4 ( 7 8
IV.—Distribution—coneld.
Specials, 47 2 v i No..
Ditoy, 37 1 iy
Ditto, 23" i ) Ll
Cast iron bends, 6” 1 .. LR
Ditto, 5 1 ™ I
Ditto, 4 1 -l
Ditto, 3 1 - S
Ditto, 2L 2 . 2 Nos.
Ditto 2 1 1 No.
Cast iron Tees—
6" double reducing Tee ... il 1 No.
6” ordinary Tee | ol ] TR
5" reducing Tees 2 2 Nos.
4" ordinary ,, 4 AR
4/ reducing ,, 3 b,
6" ordinary Tee x 1 No.
o = Tees 3 3 WNos.
2% . ” 3 3
3" reducing ,, 2 - 245
L 2 2.
Galvanized Tees—
2" Tee ; 5 v 5 Nos.
23" x 2" reducing Tee ... 1 1 No.
9 reducing . Tees 6 6 Nos.
13" Tees 3 3 T
11" redneing Tee 1 1 No.
L he - e b 12 12 Nos.
Galvanized bends, 2 ... 9 et 5,
Pitto, 1, dittey T, 10 | O
Ditto  ditte, 12 %] * 12 790
Valves at places in the 1) 1 item.
distribution system.
43 43 Nos.

Distribution tanks ...
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MANIPUR WATER WORKS.

Abstract Lest of Piping in Distribution Péipe lines.

Size of piping. 7 6% 5% 4, ar 237, 2, 1Y 117, | Romarks.
il 2 * 3 ‘ 4 ‘ 5 ' G 1 7 l 8 l 9 i 10 ‘ 11
Tank 1to 2 - 2,021 : ;
.Tank 2t0 8 1,731 : 2
Tank 3 to 4 1,905
Tank 4 to junction, 57 672 = i
Junetion 57 to tank 19 2,402 i 3 s ;
Tank 19 to 20 . 1,673 " e ‘ va
Tank 20 to 21 2,184 iy x ,
Tank 1 to 15 = 1,740 i 3 " %
Junetion 57 to tank 5 w i 1,940 o i a 4
Tank 91 to 24 . 1,644 i i A - &
Tank 15 to 25 ] = 1,958 . W o
Tank 28 o 29 e e 1,042 ore v
Tank 29 to 32 < 1,604 B .
Tank 2 to 13 e d 1.586 &%
Tank 5 to 43 £ 2,617 -
 Tankd3to8 . g PN R SR B U TR : 5
Tank 24 to 38 ;5 o 2,187 = gy v ¢
Tank 15 fo 14 £ £ o L s
Tank 29 to 80 ”f; O e 1,462 ok 3
8 ;
Tank 30 to 3L E 1,331 i . -
=
Tank 11 {0 12 E ‘ See 0 R 1.955'-6"
Tank 12 to 13 5 9,360
Tank 22 to 5 pipe ... § 1,585 a4
Tonk 38030 ... B 1,604 : g
Tank 39 to 40 2 2,172 & %
Tank W tolr .. & 1,55 St R
Tank32t040 .. T 5427 o
Tank 6 to 7 'g 2,903
Tank 7 to 8 e [ EEN L9267 | e
Tank § to 9 = L 2,5306% | e
Tank 9 to 10 = 2,817
Tank 10t0 11 .. SMEE > i : 2,850
Tank 22 to 23 .é 3,250
Tank40to 41 ... T i 848 [
Tankdltods .. e 2,762
Tank 16 to 33 ;: S 896
Tank 16 to 17 E 813
Tank 17 to 18 foa 2,077
Tank 24 to 25 1,735
Tank 25 fo 26 856 v
Tank 26 to 27 . L7445 3
Tank 27 t0 18 . 1,109
Tank 83 to 34 i ] = 811
Tank 32 to junction 35 . ¥ L3756 =
Tank 6 to 20 1 ! 3,340
Tank 32 to 34 1,768
Tank 85 to 36 . 1,886
Tank 35 to 37 Y 4 - ;- 3.636
Tank 37 tolﬂﬁ - 2,325
To Resideney from pipe line . 3 610
Residency to tank 36 T 1.!;43
Grand Total 6,329 | 7.099’ | 8,008' | 11.968"-6Y | 17,149/'-6" 25,983 | 7,641 | 15,4057
As esfimated by Banitary En- 80,000 | 6,400 | 8,000 -| 9.000 12,000 17,500 « 26,000 | 8,000 | 16,500 | Tncluding
gineer, Tank Bran-
ches.
J
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MANIPUR WATER WORKS.

dbstract List of Pipes (Tank Branches) in Distribution Pipe lines.

Horizontal pipes.
For tank 18 from main
For tank 29 from main
For tank 16 from main

For other 40 tanks. Say 8' of piping per tank

Vertical pipes.
For 43 tanks 43 pipes, say 7 feet each

Add 2 right angle bends per tank—S86 bends.

Total

13"
189'~0"
90 '—0”
30'~0”

320'=0"

801'-0"

930 say 1,000 foet.

The Ttk July 1911.

H. BENSON,
State Engif@eer.
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Abstract of cost.

Rate.
) Quantities. Item of work. s Total.
At Per
1 2 3 4 5 (i
I—Main head—
- : i Wosis, Rs. a p Rs. Rsa
(e) Weir at Irong 2,075
(8) Settling tanks 5,000
(e) Pair jewel filters CIRBCRE 52,000
39,075
II—Main—
50,000 T8 ... | (6) 7" _main fo Erpisemba and on to| .. 2 8 0 r. £t 1,25,000
distribution system.
(3) Valves—
5 Nos. Air valves, 7" 150 0 0 Hach 750
Ditim, Scour valves, 7" 80 0 0 2 160
1 No. 77" % 5" Tee with sluipe valve 350 0 0 iy 850
% Tk =l k3 ditt  dilto | .| B0 GO | . 700
‘ Fot 8top valves, 7" 60 0 0 e 800
| S Bends 7" ... 300 0 0 » 900
1,28,160
IIL—
‘ 1 No. ... | (@) Service reservoir at Eroisemba ... L. 8. 9,000
i (8) Levelling site at Er(l)isemba. L. 8. 500
i IV.—Distributaries— T I TN _ e R _9f‘500
6400 r.ft ... pge ... 133 3 r. ft, 11,700
. 2000 1. S B, 3 .00 5 12,250
GH00) 15 B2 A 138 » 10,969
12000 ' " 3 013 6 » 10,125
500 » o % 5 012 0 3 13,125
S s SR et et . 16,656
Wi TR < [ aa ], 3625
- o (DR B . 6187
i it Tees, bends and specialsg— ‘
86 Nos. Bends, 12 for connections to tanks g0 Each | 430 |
.1 e g;t:ftx 25};?11 compound  speeial, 150 0 0 ‘” 150
1 No. Cast iron compound speeial, 7" ... 100 0 0 . 100
' ; 2 Nos. Ditto, ditto, 85 0 0 " 170
2 Nos: Ditto,  ditto, 5" .| 70 0 0 140
o Diho, 0 ditkoss 4 .| @6 0 0 5 60
“ i Ditte,  dibo, B4 ) B 00 5 45
1 1 No. Ditte, ditm. Wl isle 0 3 45
1 No. Cast iron bends, 6" ... 00 0 0 ,, 100
1 No. o Dty SR 75 0 0 3 (&
1 No. Ditks 4 . vl AN 4 40
L S Dibis =0 9 ~| 3000 A 30
9 Nos. Ditto DL 20 0 0 ,, 40
1 No. Dittoe 2 .. WS - 20
Cazrried ovef 86,082
J N




16

Abstract of Cost—coneld.

Rate.
Quantities. Item of work. E ISR o i Total
At Per
Rs. a. p Rs. Ra
Brought forward- 86,082 ]
E 1,%6,735
Cast Iron Tees— TSR g
T N, 6" double reducing Tee .., 50 0 0 Hach 50
T Ne .. 6" ordinary Tee .40 0 0 » 40
2 Nos. 5" reducing Tees 50 0 0 » 100
4 Nos. 4" ordinary Tees 40 0 0 » 160
3 Nos. 4" reducing Tees 30 0 0 #* 90
i, 5" ordinary Tees i % 0 0 5 ‘ 70
3 Nos. 8 ditho i A B 45
3 Nos. 2" ditto 15 0 0 P 45
2 Nos. 3" reducing Tee 15 ¢ 0 5 20
2 Nos. 25" ditto B 0.0 " 30
Galvanized Tees—
5 Nos. 2" Tes 15 0 0 | 7
1:No, 5. 25" % 2" reducing Tee 10 0 0 % 10
6 Nos. 2" reducing Tee % 000 " 60
3 Nos. 13" Tee 12 0 0 = 36
) 10 R 13" redueing 15 0 0 5 15
12 Nos. 13" Tee 15 0 0 » t 180
9 Nos. Galvanized bends, 2 -, 500 5 45
10 Nos. ditto 13 & il = 50
12 Nos. ditto 1 500 5 60
1 Set ... Valves at places in the distribution L. 8 1,596
system.
43 Nos. Distributary tanks 230 0. 0 b 9,890
98,759
e
2,75,494
Add contingencies at ..« | 9 per cent. . . 13,775
——
2,89,269

The 15th July 1911.

G. W. DISNEY,

Sanitary Engineer to the Government of

Bastern Bengal and dssam.
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Abstract of Cost.

Raite.
Main Head. - Ttem of work. ——— Total.
At Per
Bs. Ba.
1 | Head works—
(a) Weir at Irong 2,075
(3) Settling tanks 5,000 -
(<) Pair jewel filbers 32,000
29,075
I (a) 7" Main to Eroisemba and on to il 1,25,000
distribution gystem.
() Valves, Tees and bends 3,160
1,238,160
oI (a) Service reservoir at Broisemba ... ’ 9,000
(3) Levelling site 500
9,500
IV | Distributaries—
(a) Distributary pipes ... 84,637
Valves, Tees, bends, ete. } o 4232
(2) 43 Distributary tanks 9,800
98,759
N
275,494
Add contingencies ab ... | 5 per cent. 13.775
e
k 2,89,269

The 15th July 1911.

E B. & A G C P (R &G)No. 33—50—12-1-1912.

G. W. DISNEY,

Sandtary Esgiuee-f to the Government of

Eastern Bengal and A4ssam.




