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WATER TARIFFS

It was suggested at the ninth scssion of the deonomic Commission for
Asia and thc Far Bast heold in Bandung carly in 1953 that infommation on wator
tariffs be included in the programmec of work of the Burcau of Flood Contyol,
relating to dissemination of technical information on flood control and water

rosources developmoent,

In compliance with the wishes of the Commission a circular lettor was
issucd to the various governments of thc region in April 1953 soliciting information
in general on the subject, ineluding departmomtal or other publications covering
the ground and the following itoms in particulars

1. The basis on which water tariffs arc caleculated: whether water
charges arc basced on the volume of water delivered or area
irrigated irrespective of volume of water uscd, or according
to the kind of crop. If based on thc volume of water, the
method of measurcment employed. If not bascd on volume, the

practical difficulties in thce way of sclling water by volume.

If the water charge varies according to crops, the charges
for different crops may be given, and whether charges arc made
for cach watering or for the whole ecrop. Also whether water
charge is based on arca irrigated without consideration of the

kind of ecrop.

2. Relation of charges for watcr to the valuc of crops and their

wateor roquircments.

3. When an irrigation project benefits proprictory lands and
cnhances their valuc, arc any additional taxes imposcd on
the bencficiaries? If so, the amount and basis of ealeulation

of such taxes may be given.

4. VWhat, if any, penaltics arc imposcd for wastage of irrigation

water?

/5. 1s there



5. 1ls there any difference in charges for water uscd for
irpigation from different sources such as rivers, rcscrvolrs or

tubewells? What is the basis for such differcnces?

5. arc there any changes under consideration or proposed for
charges for the supply of watcer for irrigation? If so,
details may be supplicd,

7. What is the average cost per acre of operation and

maintenance cxpenses as compared with the charges for water?

8. Is the inteorest on capital investment and omertization taken
into account when fixing charges for the water supplicd for

irrigation and othcr purposcs,

The replics reoceived from various countries of the region are given

below:
A. BURMA

The water tariffs arc bascd on arca irrigated, irrcspective of volume
of water used or kind of erop grown, but depend on the soil classifieation as
fixed by scttlement operations. The soil classification is dependent on the
money valuc of the producc of the land, Water rates are received as irrigation
credit, as a sharc in the rovenuc asscesced at consolidated rates on land irrigated
from government works. This irrigation credit ranges from 69 per cont to
83.5 per cent of the revenue demand at consolidated asscssment rates in certain
arcas, and from the wholc consolidated rates less annas;/2 to annas 12 por acrc

in other arcas.

As irvigation water supply is made through pipe outlets, open masonry
cutlets cte., to water coursces feeding many holdings through. open channels, it
iz dmpracticable to measure the quantity of watcer supplicd to cach holding

and thus the sale of waoter by volume is not possible.

/The consolidated

1/ 16 annas = onc rupce



The consolidated rate is fixed on soil classification taking into
consideration extra rovenuc aceruing from land which would not be asscssed if
irpication works had not been constructed, and bears no relation to particular

value of crops sown or ites water requircments.

When an irrigation project benefits land and cnhances its valuc,
taxes aprc imposed as montioned above, as irrigation credit is caleulated at
a cortain percentage of the total demand assessed annually on the area benefited
by government irrigation.

The penalty for wastage of canal water may be upto a fine not cxceeding

Rs.500/- or imprisonment for a teim not cxcceding 3 months or both.

it present all irrigation water supplicd for cultivation is asscssed
on the samc basis irrcspective of the source of supply. No irrigation from
tubewells has yeot been provided. Howcver, for supply of water for purposes other
than for cultivation, the following charges arc made irrespcctive of the source

of supply of the water:

For the supply of watcer in bulk K;/l.SO for 2,500 cu ft of watcr
Tor brickmaking, ctce ) K 0.25), .
For laying cement concrote and masonry) K 0,19 )t 100 cu ft of water
For installing roads K 15,00 per mile of road

For watering trocs K 0.05 per tree por annum

No changes are under consideration or proposcd for charges for the
supply of water for irrigation. VWhen lift irrigation is provided, perhaps,
different charges will be introduced,

The average cost per acre of operation and maintcnance expenscs ia

K 1.69 as compared with K 3.6 for charges of wator.2

/B.  Cl:BODIA

1/ K stonds for Kyatt. L4.76 Kyatt = US,l,

g/ These figurcs have been taken from the irrigation works for
the year 1933-34.



B. CAMBODIA

A1l irrigation works arc undertaken by the State Government. Irrigation
is donc principally for the cultivation of rice. Watcer which is distributed for
irrigation purposcs in Cambodia is froc of charge. 4ds a result of this, the
relation between the values of crops and the needs for watering the crops has never
been studied., But when ilrrigation helps real cstate propertics, the land, thus
made richer, 1s cxamined at the time of classification for an indication of recal

¢state taxcs,

The opening and closing of sluices for the distribution of water is the
responsibility of special officials under the control of the agricultural hydraulic
department in thosce works where irrigation is eontrolled. Therefore, there is
no wastc of water. In the networks where irrigation is carried out by the

utilization of gravity flow, the water is abundant and wastc is not to be fearcd.

In view of the fact that there are no water supply tariffs, on the onc
hand, and in vicw of private investments in the agricultural ficld, on the othoer,
the guestion of fixing water rates in the light of intcrest on capital investment
and amortization docs not arisc at all in Cambodia, which is a small country
where cach onc is looking after the soil for himsclf, be he the big landlord
or a small one. Reclassification of land for the cstablishment of taxes is the

only form which could be applicd in this matber.

C. CEYLON

The main crop irrigated in Ceylon is ricc. No water charvge is rccovered
but a maintenance rate is levied on irrigable arvca instcad., There is o fixed
charge and a variable charge. The fixed charge is usually onc rupec per acre
per annums The variable charge is subject to the over-riding maximum of
Rs.5/- per aerc at present.  The maintenance rate was waived during and after
the sccond World War up to 1949, to encourage food production. The government
is trying to colonize large tracts of jungle land. It is not usual in Ceylon

to supply watcer by volume for irrigating ricc ficlds.

/No reliable



No reliable figurcs arc available regarding water requircments for crops.
O T
However, it may be stated that for rice the water required is 5 acrc £t per acrc

during wet weather and 7.5 acre £t per acre during dry scason.

As statod above the only tax levied is the maintenance rate, This rate,
based on the estimated cxpenditure and the irrigable arca, is approved at a
meeting of the proprictors swmoncd for the purposc by the revenue officer. The
basis of asscssment depends upon the cxpenditure on maintaining the project. The
rate 1s levied on the cost of maintenance only. The cost of construction of all
major irrigation works is borne by Govermment. In the casc of minor irrigation

works, the proprictors maintain them and do not pay any mointenance rate.

The irrigation ordinance No.32 of 1946 deals with offeonces as followss

I

LVery pcerson who

(a) wilfully and mischicvously blocks up or obstructs, or causcs to
bc in any way blocked up or obstructed, any channcl or watcrcourse
comprisced in any irrigation work; or

(b) wilfully and mischicvously cuts the bund, bank or side of any
irrigation work; or

(¢) wilfully and mischicvously causcs wastc of water conscrved
by any irrigation work; or

(d) wilfully or wrongfully draws or converts to his own usc any

such water

shall be guilty of an offcnce, and shall, on conviction after summary trial
before a magistrate, be liable to a finc hot oxcocding one hundred rupces,
or to imprisorment of cither dercription for a period not exceeding six

months or to both such fine and imprisonment.
it : h i » . 3
there is no difference in charges beecausce of the source of irrigation.

The average cost per aerc per annum for maintenance of major works is
Rs.7.50 (1949-50 figurcs).

/D. CHINA Taiwan



D. CHINA: Taiwan

In Taivan water charges arc not bascd on the volume of water supplicd
for irrigation but on the arca irrigated. Colleection of charges is donc by
hydraulic associations which arc formed by farmers and land owners in irrigated
arcas. Standard of charges are fixed per chia (one chia = 0.9699 hectare = 2.3967
acro), according to the cxpenditurce of the associations (including exponditure
involved in operation and maintcnance of works). Charges are also graded into
various classcs according to the quality of soil, and degree of convenicnce of
irrigation. Standards and classcs of charges arce deeided upon by general mectings
of the arsociations and then approved by the government. In casc the water is
supplicd by pumping, cxpenditurce relating to operation, o©il consumption and
maintenance, depreciation of the pumps cte., is also ftaken into consideration when
fixing charges, 1n case the supply of water is accompanicd by drainage facilities,
expenditure involved in maintenance of drainage lines cte, is also taken into
consideration, In Taiwan water charges are collected as fees for momberships of the

hydraulic association,

Since charges for water are fixed, as stated above, it can be said that
there is no relationship betweén the valuce of crops and their water requircments.
However some associations do accopt produce in kind instead of moncy as mombership
feoe,  So that, ot times, when the price of crops arce rising, the fees will be
correspondingly highcra

When an irrigation project benefits proprictory lands and cnhances their

value, the rate of land tax is correspondingly increascd.

Hydraulic associations, generally, take carc to save water. Usually, one
inch of water is supplicd to paddy ficlds. Ways of imnosing penaltics for wastage
of irrigation watcr arc bcing studicd by various cducational institutions and '
hydraulie assoclations. No rules imposing penaltics for wastage of irrigation

water have yet beon laid down.

Charges arc less in arcas where irrigation water is suppliced by artesian
wells since feower construction works are roquired. In arcas where irrigation wotor

is supplicd by means of canals and dams, the charges arce higher. Charges arc

/still higher
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still higher in arcas wherce irrigation water is supplicd by pumping. therce arc

no set of standards for charges for the different means of irrigation.

In the event of fluctuation of prices and other contingencics, hydraulic
associations may adjust membership fees., Such adjustment should be passcd at

a general mecting and approved by the governmment prior to its cnforcancnt.

Regarding cost per acre of opepation and nainccenance cxpenses as comparcd
with charges for water, on an average Now Taiwan%/QB,SOO per chia, (NT.,1,460
or US$97.33 por acre) which includes sceds, fertilizers and labour plus
NT:;125 por chia (NT 52 or USii3.47 per acre) arc levied by hydraulic assoclations
as standard nambership foes, cxeluding beneficiary charges which depend on new

construction projects which are charged in addition.

Regarding the gquestion of taking into account the interest on capital
investment and amortization when fixing charges for the water supplied for
irrigation and other purposcs, the hydraulic associations arc formed by farmcrs
in irrigatecd arcas and arc non-profit cnterpriscs. Benefits obtained by the

associations, thercfore, belong to the members themsclves,

All the larger soil improvement works are financed from the State treasury
and local sources. Such cxpenditure is gonerally provided for under the budgets of
the statc government and the hydraulic associations concerned without taking into
account the interest on capital investment. The bonefit that the govermment can
derive as a result of the construction of such works is incrcasc in lond tax, and

that on the side of the pecople it is the inercasc in yiclds,

E. INDIA

Information from India has not so far beon reccived and will be given

in a subscquent igsuc of this journal,

/F.  JAPAN

1/ USj1 = NT#l5.



F. JAPAN

Article 42 of the River Law, authorizes the administration to chorge
fees from the beneficiaries who make use of the installed facilitics on rivers
for irrigation "in common or cxclusively", The income from the feces is attributed

to the mrefecture concerncd.

Under the River Law, cach prefecturce is also authorized to collect focs
for water usc for power gencration or industrial purposcs according to the
regulations made by cach prefecture. In casc of water used for power gencration,
however, permission has to be obtained from the Ministry of Construction for the

lovy of fees,

In spite of the provision of authority in the River Law charges for woter
have never been made so far cven though irrigation has been practiscd in Japan
gince ancient times. The reasons are the inferior cconomic position of the
Japanesce farmer and the fact that the value of water is included in the pricc of

paddy ficlds.

In Japan, in order to utilize water for irrigation or to drain it into
rivers, the irrigation facilitics arc installed and irrigation and drainage canals
constructed by several individual _farmers jointly. These farmers constitute a
water utilization association; and they call it a land improvement distsict.
lrrigation and drainage facilitics arc installed and maintained by thesc associations
and the annual operating costs are allocated amongst the member farmers. Conscquently
no water tariffs arc charged as the cxpenscs are direetly shared by the asscciation

membors.,

In caso where water facilitics arc installed by o land improvement district,
the required installation expenses and, if neced be, the cxpenscs for rchabilitabtion
of damaged facilitics arc subsidized by the Government or public bodics within
tholr budgetary limits. Wheon the proposed projects arc too large to be carricd out
by a land improvement district, the projects arc sponsorcd by the central or local
govermment.  In such cascs, the greater part of the required cxpenscs is defrayed

/
/from the central



- 10 -

from the contral or local governmen. and the romaining portion is shared by the
beneficiarices, but the maintenance cxpenscs arc as a rule, not defrayed from the

central or local govermment.

As stated above, although the maintenance expensces are not fegarded os
watcr toriffs in the proper scnse of the word, the computing basis of the maintenance

oxpenscs is given below:

Water charges vary with arcas and associations, but they arc mostly

determined according to usage. The lecading bascs arcs
(1) Acrcage of paddy ficlds
(2) Land toax (land taxation standard prior to the revised Land Tax Law)

(3) Rental valuc of land (land taxation standard after the cnforcement of
the revised Land Tax Law

(4) Volume of wator
(5) Grade of Soil productivity
(6) The abuve boscs combined

Although water charges arc in general dmposcd upon paddy ficlds with the
rceeent incercasc in irrigated upland, water charges are being imposcd upon upland
farms also, In such cases, watcer charges for upland famms arce generally imposcd
upon in proportion to the watcr charges for paddy ficlds. In fact the water

charges do not vary with the crops planted.

Fixed assct tax 1s imposcd on the agricultural land as a local tax.
Inposition of this tax is made in proportion to the value of agricultural land
determined on 1 January cach year with duc consideration given to soil fertility,
advantage of location, land productivity of individual holding of agricultural land.
Rate of tax is 1.6 per cont. Conscquently, if there is an incrcasc in the
productivity, soil fertility cte. of the agricultural land as a result of land
improvement and the valuc of the land is appraiscd higher, tax is also incrcascd
in accordance therewith. Above is the provision of Local Tax Law. However

actually there is a gradual reduction in the tax made by and under the authority

/of a mayor
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of a mayor of a city or town. ¥Fiftcen yecars is the period of rodemption of a

loan cxtended to the famcer or the association who carrics out the land

improvement project. It is the perdiod in which the total amount of loan is to be
redecrmed. Prom the first year after the completion of a project the rate of tax is
inecreased on the average cach year and at the end of the 15th year the tax is
imposed on the new valuc of the land at the rvate of 1.6 per cent as provided for

in the Law,

There 1s no specific penalty provision duly stipulated by laws or ordeors.
But when water utilization association of land improvement district operates
an irrigation water, the association cstablishes its own maintenance and operation
plan or a mutual agreement and in case water has been wasted or illegally uscd
penaltics such as suspension or limditation of the water supply for certain period
has been enforced.

If there is a difference in the cxpenscs for drawing water from differont
watecr sourcces, naturally there is a differonce in tho opcrating and maintenance

cxpenses of the water utilization associations of different water sources.

Investigations into data in the annual maintonance and opcration oxpenscs
of 106 agricultural water utilization associations in 1950 gave the results given
in Table 1,

Tablec 1

1 cho = 10 tan; 1 acrc = approxdimately 4 tan
360 Yen = USyl

Size in No of Arca in [Area in Total exnenses | I'ce charged )
cho Associnm cho gach dis-| of the assoecian-] in Ycn | Usy
tions trict in | tiont Yen per tan § per acre
cho

less than 500 34 9,579 280 21,065,911 220 2eliy
500 - 1,000 31 22,583 728 41,760,467 185 2,11
1,000 - 3,000 29 L8,L48 1,670 | 70,780,788 146 1.62
ovor 3,000 12 48,591 | 4,049 | 80,764,238 231 2,57
i Total | 106 129,201 | 6,727 | 214,371,404 | |

Fad

The districts takon into account in Table 1 2ll got water from rivers.

/In case
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In casc where water utilization assoclation ivrigates or drains watcr by pumpling
clectricity charge is added to the cxponscs. Lxnenditure on clectricity of water
utilization associations which use pumping systoms during the ycar 1950 is given

in Table 2.

That is, in the district where irrigation and drainage is carricd out by
punping system additional cost of electricity is 45 yeon per tan in 71 per cent of
the total arca, and 149 yen per tan in 15 per cent of the same. Due to the risc
in the commodity price index, the cost in 1952 was 1.39 times that given in the

tablc.

Becausce there is no direct water charge in the casc of agriculturc the
question of interest on capital investment and amortization docs not arisc.
However, when the water utilization association swms up a nccessary operation and
management cxpenscs for water utilization facilities and installations and charges
the same fram member farmers, naturally the said chorges include interest on the

capital invested by the said association and amortization is also taken into account.

Table 2
Rate per tan |3encfited percoentagelTotal cxpenses| pcreontage  Yee
in yon arca in chos| of aroa in yen of total . yon pcrf US.,
cXpenscs tan 1 per acre
Loss than 100|460, 529 70.9 209,440,066 30,8 | 45 0.50
100 - 200 94,993.1 | 1.6 |141,841,007 20,8 149 1.66 |
200 - 300 35, 510 5.5 | 85,550,480 12.6 241 2.68
300 - 400 32,443 5,0 |108,541,840 16 336 3.73
400 ~ 500 16,061 2.5 72,151,830 10.6 4,52 5,02
500 - 600 ki, 586 0.7 23,718,860 35 517 5.4
600 — 800 4,299.9 0.6 29,026,800 L3 676 7.51
800 - 1,000 721,6 0.15 6,251,300 0.9 868 9.6,
Cver 1,000 319 0.05 319,000 O¢5 1,000 11,11 |
Total 649, L6l 100. 680,016,183 100.0 |

/G. KOREA&/
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G. KOREA;/

Water charges arc based on the arca irwigated irrespective of volumc

of water used, Charges are made for the whole crop after harvest,

Classification is made for water charges according to the quality of the
land irrigated, water requircments, and provious conditions of the land as regards

irrigation.

When an irrigation project benefits proprictory lands and cnhances
their value, additional taxes arc imposcd on the beneficiarics, which arc bascd
on the cost of the project and wre in accordance with the classificailon of wWaues

chargos.

No penalties are imposcd for wastoge of water but therc are penaltics

for water robbery.

There arc diffcrences in charges and total expenses of the enterprisc for
irrigation from the reservoirs or pumping staticn. Total enterprising cxpenscs are
calculated according to the existing pricc index in the Republic of Korca which is
from 8,160 Hwan to 10,200 Hwan peor acre in casc of resorvoirs and from 6,120 Hwan to
8,160 Hwon per acrc in casc of pumping stations. The construction costs can be
caleculated from the existing priecc index which is 6,940 Hwan to 8,670 Hwan por acrc
in casc of reservoirs and 5,200 Hwan to 6,940 Hwan per acre in casc of pumping
stations. The watcer charges con be computed according to the cxisting price index
in the Republic of Korea which is 938 Hwan pcr acre on an average in casc of
rosorvoirs, and 1,020 Hwan per acre on an average in case of pumping stations.,
lmong the construction costs, 50 por cent is subsidized by the government, and
50 per cent is met by the promoters of the enterprisc. The debt is required to be

paid in 15 to 20 annual installmonts.

In prineiple the water tariffs must be pold in cash, but payment in the form
of crop yield is now under consideration for the convenicnee of the payers and as

a contribution to national food policy.

Average cost por aerc of operation and maintonance expensces is 204 Hwan in

the casc of rescervoirs and 408 Hwan in the casc of water pumps (rivor otc.).

The interest on capital investmont is about 10 per cent per year, and this
is taken into account when fixing water charges, which must be planncd for

amorbization in a period ranging for 15 to 20 yearss
/ H. LAQOS

1/ Information containcd in this soction relates to the Republic of Korca.




H, LAOS

There ie very little irrigation in Laos. Whatever water is available,
is distributed froe of charge.
I. NALAYA

The only ciop in Molaya which io supplied with irrigation water io

rice, Water tariffs are levied on the aren irvigated and the basis for charging
toriffs is potential productivity of the land, Water tariffc are imposed by

the different state govermments of the Federation of Malaya in accordance

-

with the Irrigation Areas Owndinonce. The rates are different in different

states, but in general, the water rates vecoimended avre 2o given in the table 3.

Toble 3

! i
: | Potential Production Woter Toriff Recormended
Clasoification| Gantangs paddy per acre | tons oi | Per 4cre pel' annun

of Land (635 gantangs of paddy | vice in Malayon Dollars in USH

equal to one ton of rice)| per aciv

I above 40O above 0,63 6£.00 1.95

11 250-400 0.40-0,63 1.0 1.31
III below 250 below 0440 2.00 0.65 |

! 1

Theve is no relation of charges for water to the volue of crops and
their water requirements. Where for unforeseen reasons the full ocupply of
irrigation watey has not been available duiding 2 season, government has powers
Yo remit the woter toriffs, in part or in vhole.

No additional taxes ove irmposed on the beneficioriess, whon an
irrigation project benefits proprietory londs awd enhances their value.

Any person who wilfully couses waste of water conserved by any irrigation
works is liable on conviction to imprisonment for 2 period not exceeding six
months, or to 2 fine not exceeding three hundred Maloyan dellars, or to hoth ~uch
imprisomment and fine,

There is no difference in charges for water used for ilrvigation fron

different sowrces,

/There are



There are no changes under consideration or propocsed for charses fov the

supply of woter for irvigation except other thon to increase the vresent toriffs,

Accurate informetion rvezording the averaze cost per acre of operation
and maintenanee s compared with the charges per ocvre 2re not ovailable as
taintenance Votes only include for lobouwr and cost of mterials and do not

include odlaries and allowances of overseers, inspectors, ctec,

As rice is the stanle food of the people, ond 2s it is in short supply,
govermment is preparved to contribute tae capital cost of irrvigation schenes,
a5 2 subsidy to stimulate vice cultivation, and oo dncrease production, Hence
interest on capital investment and amortization isc not token into cceount when

fixing charges for the walter supplicd for irrigotion and other purposes.
J. NEPAL

There is no basis for levying water cess in Nepal as yet., However
the Government of Nepal have under consideration to levy proper and suitolie

wober taxes, caleculated on scientific basis to render the national irrigation
schemes productive, Nevortheleos, the Governrent is charging Rsl per bigha

or Rs 1-4-0 (US$0.26) per acre (Bs 3-0~0 per ha) for the paddy under the

irrigation proJjects in operation,

The levied water-cess does not reveal any velation of charges fov
water to the value of crops, because Govermmont is suffering a loss in running
canals whercas the benelitted fowmers at lecast produce 10 to 15 maurds (820 to
1,230 1bs) rore par bigh besides ensuring the nc 2l yield in droughty yoars,
of the value of not less than Re 100 or so., The nominal rate was fixed at the
time when the cost of paddy was aboub Rs 1-8-0 per maund and the stalf pay woo

conporatively much less.

The Government is congidering Lo levy lond betterment tax as well on
the beneficiaries,

There has been no practice of imposing poncelty for wastage of
irrigation woter.

/Chonges to bo

1/ Rs hJ76 = US$L.00



Changes to be made in water charges ore under counsideration of the
Govermpnt, It is proposed that Rs 1-4-0 (US$0.26) por 2cre (Rz 3 por ha)
peins chargod ot present for paddy be enhanced to Rs L=-0-0 (US%0.8L) per acre
(Rs 10 per ha) and for rabi crops Rg 2-0-0 (US$0.27) por ccre (Rs 5-0-0 per hn)

ey be chorged.

average cost por acre of operations and maintenance exponses ig nuch
more than the incors from wator-cess. It costs obout Re L-0-0 (US$0.84) por
acre (Rs 10-0-0 per ha).

The proposed water coss of Re 4-0-0 (US$0. 8L) per acre (Rs 10-0-0 per ha)

includes interest at the rote of 3 per cent per anmum on the invested capital.
K. PAKISTLN
In 21l the provincss water tariffs voary according to the crop and ave
charged on the area actually irvigoted irrespoctive of the quantity of water
wwed by the cultivaotor for the moturity of the crop. The principal foctors that

generally guide the fixing of woter toriffs are:
1, Guontity of water normally accded for the anturity of crop.

2. Wuantity of woter made available on the canal and the eoxtent of its
denand,

3. Availability of other means of irrigation in the tract such as wells,
tubewells, river spills cte.

Lhe linture of soil,
5. Voluc of cinp.

6. Conparative cost of

T drrigation by other meons such as open weolls
wubewslls, puaps, liftin

g of water thioush low heights cte.
7. Copacity of cultivotor to pay wotcr rate.

Water is not sold by volure. This systen was tricd two decades ago but

it Foiled on account of the following reasons:

/1. The overage
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1. The average delta worked out higher by selling water by volume than
by supplying woter under existing system. The vevenuc realized wags
gererally lesso,

2., Volunetric systen of selling canal water wos advantageous to big
landlords only, Ownors of onall holdings dﬂﬂ not like this systen,

3. It involved an appreciable initial cost in the shape of netres,
repairs and replacencrt of metres.

L. Rocowding and rcadings for the wmeoourcrpgnt of wabter was entrustod
to unrcliable officials which caused leakages of government levenuc.

5. The volume of water sold varicd considerably owing to climotic

variation causing fluctuations.

Tablo 4, 5 and 6 show the woter rates charged for some of the principal
crops on certain canals in the Punjab, North Westorn Fronticr Province and
Bhawalpur. In tho casc of the Punjab the rotes shown are meont for supplying

anal water by flow from the watecr cowsc to the ficld. VWhen a land owner has

to 1ift canal water to his comparatively high land, half rates are charged.

Charges arc not levied for separate watevings but for the whole crop

and strictly on the acrsage on which any crop received nmaturity.

1

No distinct water vote is charged in oind and Khaivpur. There
consolidated land rovenue assescront which includes water rates also. The rates
of assessment arc fixcd periodically and ninc-tenths of the assossnent is ercdited

towards watcr ratc and the balance one-~tenth towards land revenues.

[Taple L
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Tabhle

Statement showings wober ratcs on princinal crops
in rupecs pelt acre in the Punijch

(Re 3,31 = US%1.,00)

{
H

Loweyr Jhelunm Canal

Moo of Crop (Porennial) E/Ra?ﬁsgf Canalilndus Imundation Canals
Schodule 4 Schedule B paronnial) Khadar CancliOther Canalq
Rs s P Ro fAs P|Rs 4s P Re Qs P Rs g P
1., Wheat L L O 3 12 0] 9 0 O 0 15 0 0 15 0
2. Hhice 6 8 0 4 L O] 5 4 O 2 10 0 2 4 0
3. Sugarcancs 12 00 8 8 0 6 0 O 1 14 0 114 0
L. Oilsceds L 4 O 3 8 0} 3 8 0 0 10 O 0 10 0
5. Cotton 5 4 0 L 8 0} 5 0 0 1 X O i 14 0
6. Folder 2 8 0 2 & 0f 2 00 i 9 0 i 9 Q
i

2/ Schedulc B isc neant for tracts of inforior soil
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Tablo

Staterment showines wateor rates on principal crops

average watel rates in rupecs charwed per acirec in the

North Western Fronticr Province

(Re 3.31 = U8%1.00)

o e of . Lower Swat| Kabul Riven
No.|Class Name of tho Crop Gl Camnl Phaspur Canal| Per
Rs As P | Rs Ao Rs As P

1 I | Sugorcanss 8 13 0 - 5 8 0 Jnmur
2 Gardens, orchards,

water nutg 6 5 0 8 14 - "
3 II | Rice 6 0 0 6 5 L 2 0 Crop
4 | IIT | Tobacco, spices, dycs,

nelon anx] vegetables L 12 0 6 6 L 2 0 n
5 IV | Wheat, cotton, hemp &

oil seeds L 6 0 L 12 3 8 0
6 Qats 3 13 0 L 1 3 8 0
7 V | Barley & Modizo 3 13 0 3 14 3 8 0
8 VI | Milict, pulscs, shaftal,

mania, lucerne grom and 17

all rabi & kharif crops 3 K0 S 2 W0

not othorwise specificd
9 | VII | Grass 0 13 0 2 L 2 5 0
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Table 6

ototement showing wotor rates on principal crops in Bhowalpuv
e P 1e O} 8k 9]

(Rs

3.31 = US$1,00)

Rate per acre por crop

S. No. Crop Watcring required |
Perennial i Non-Porennial !
Rs fs P Rs 4as P
1 dSugarcane 12 to 15 11 0 O 9 0 O
2 | Rice 12 7 8 - T8 -
3 Tobacco 8 6 L - 6 4L -
L Indigo & other dycs,
species & drugs L to 6 6 L - 6 L -
5 | Cotton 10 5 L - 5 L -
6 Fibros other than cotton,
tarbuz and nelons 5 5 = = 5 = =
7 Wheat & wheot gram mixed 5 L 8 - 2 = -
8 Barley, ocats maizo, torig
& other oil sgeds L L L - 2 - =
9 Bajra & pulses 5 3 4 - 2 8 -
10 | Granm 3 3 4 2 - -
11 Fodder cirops 2 to 5 2 8 =~ 2 = -

/The porcentoge
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The porcentage ratio of water rates to the value of crops on
principal canals in the Punjab has beon oscillating between 15.2 and 3,1 during
the post half o centuwry. The average of this rotio comes to 7.8 which mcans
that water charges for the canal in the pest have beon on the average _1
of the value of the crops. This is shown in table 7. Watcer 13

requirenents for the principal crops in the Punjab arc shown in tables 8 and 9.

The relation of water charges to the valus of the principal cilops
and their water requirerents in Bhawalpur and North Western Fronticr Province
is cshown in tables 5 and 6. Fiom table 6 which contains the charges for water
for different crops in Bhawtlpur, it can be ascertained that the chorges for

wator vory as the value of the crop,

In 8ind, Khairpur and Baluchistan, water chorges have no direct
relation to the value of crwps. ds, however, the sliding scale of aosccomont
applics to wheat, cotton and ricc, the shore representing wator chavges
increases or decreases annually as the valucs of crop risc or fall, In
respect of othor crops which are assessed ot flat rates, tho increasec ov
decrease takes place where the scttlements are revisced after o particular

period fixed by the govermuent.
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Toblc

Staterent showing mereentase rotio of occupior's roate to value
on the principal coanals in the Puniab

(Rs 3,31 = US$1,00)

drount | Percentage, rotig
Area assesscdfasseooient | Rate of occupierts |
Year during thoe {in lakhs per | Value of crops per acre| rate to values
yeor of Rupcss | acre oi crops
1 2 3 b 5 6
acres Rs Rs Rs

1900-01 3,935,018 119.0 3.02 {15,61,38,363 = 26,4 114
5,923,438
5,413,709

1902-03 4,179,136 13645 3.26 | 14,75,29,356 = 26,2 1244
5,625,126

1903-0k Ly 538,775 1,8.7 3.28 [16,36,5L 462 = 25,8 12.7
6,331,367

1904-05 L,721,105 156,0 3.30 116,64,60,352 = 26,7 12.4
6,215,948

1905-06 4,936,156 156,0 3.17 | 16,74,70,902 = 24L.5 12.9
6,836,704

1906-07 4,398,377 1.8.7 3438 [16,39,52,935 = 2L.7 13.7
6,629,247

1907-08 Ly437,592 156.8 | 3.63 | 15,28,27,415 = 26.5 13.3
5,960,509

1908-09 | 4,677,152 166,6 | 3.56]18,02,03,320 = 27.0 13.2
| 6,669,127

1909-101 4,578,522 165.6 | 3,61 120,67,99,371 = 32.4 11,1
6,387,887

1910-11 L,840,031 182.1 3.76 1 20,69,88,339 = 31.3 12,0
6,624,975

1911-12 5,722,078 210.6 3,68 125,83,37,L57 = 33.8 10.9
7, 618,91

1912-13 5,962,016 220,2 3.69 { 30,70,86,310 = 38,6 9.6
7,946,095

1913-14 5,881,204 220.8 3,751 26,45,31,725 = 33.2 11.3
7,962,276
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Table 7 (contta)

12,006,030

irea assessed ount ’Rate? : Forcontoge, ratio
Yeor duf%fg the i;siigﬁznt Eeﬁ Volue of crops per acre | iitzcigp§§§L2
g1 of Rupcocs ~ere of crops
1 2 3 L 5 6
deres o} Rs Rs

1914-15) 6,220,502 230.0 ] 3,70) 27,76,29,L80 = 32,6 11.3
8,521,87,

1915-16| 6,336,011 232.3 | 3,67 27,50,82,336 = 32,7 11.2
8,411,690

1916-17 6,617,225 252.,4 {3.81( 32,09,18,736 = 36,1 10.6
8,890,364

1917-18{6,212,911 242.6 | 3.90| 33,36,99.916 = LO.5 9.6
8,230,324

1918-19{ 6,858,406 267.9 | 3.91) 55,09,39,000 = 65.4 6.3
8,430,020

1919-20| 7,833,358 310.9 | 3.971 62,40,92,130 = 62,7 6.3
9,948,322

1920-21} 7,587,962 300.9 | 3.97) 51,68,23,676 = 55.3 7.2
9,343,400

192122 8,1:,69,1’75 326, | 3.85) 67,20,65,032 = 63,6 6.1
10,562,422

1922-23 8’371,5[-%2 332-7 3:97 499/-1—24_660385 = 1-3»6-2 806
10,695,639

1923-241 8,087,880 32342 | 3,99 55,04,71,0L2 = 5h.4 73
10,099,213

1924-2517,935,7T43 3784 | L.77| 57,71,10,100 = 56,9 8.1
10,143,078

1925-261 8,357,556 399.0 | L.77| 54,53,07,636 = 52.1 9.0
10,273,875

1926-27| 8,208,563 372.8 | ho5h{ 15,77.53.509 = L45.9 5.9
9,972,061

1927-28| 8,561,177 375.7 | held| 44,73,04,631 = L5,4 9.7
9,853,477

1928-2919,733,026 435.9 | L.48] 55,06,38,537 = Lb6.L 9.7
| 11,868,759

1929-301 9,994,225 433.0 | 4,33} A49,26,95,970 = 41,0 10.6




Table 7 (cont'd)

i

Ratof

Percentages, ratiq

rll’ P u.”lolll’lt
¥ : f“ SEOGEECC ) sesonment | AR i o . of occupicr's
Bl during the i1 lakhs 061 Valus of crops per acre rote to valuo
yoRr of Rupcos acre ol crops
1 2 3 I 5 )
ACTeS Rs Rs Ro
1930-31} 9,971,961 387k | 3.881 29,45,09,582 = 24.8 15.2
11,854,625
1931-32{ 9,301,881 359.3 3.86] 32,73,76,373 = 29,1 13.3
11,244,684
1932-33| 8,914,045 383 L.291 36,04,82,059 = 32,2 13.3
11,180,689
1933-34y 9,490,442 395.3 4,05 32,26,81,407 = 29,4 13.7
T,09,82,668
1934=35{ G,016,841 361.1 4,00 34,15,62,323 = 33.4 11,9
10,235,310
10,981,116
1936-37 10,027,843 LO1.7 L,0O | A7,41,21,012 = LO.,8 9.8
11,628,78L
1937-38} 10,540,068 L2243 L.00} LO,31,68,36k = 33,0 12,1
12,220,704
11,889, 607
1939-40} 10,729,761 L17.6 3488 50,7L,57,696 = LO,1 9.6
12,660,131
19[4-0'"14—]— 10,657)528 418-5 3-83 14,/-{-;]-1‘96,215 = 3}4'09 1009
12,622, b6
1941-42] 12,168,618 L19,.6 3.0 | 64,80,89,637 = 50.8 6.7
12,757,006l
1942-43] 11,156,590 b2Lhe2 | 3,80 1,24,91,40,318= 94,9 L.,0
13,159,924
1943~y 11,425,697 L465.,2 | L.O7| 1,16,63,69,431= 85,1 L7
13,699,803
194L-L5) 11,702,229 L469.8 | 4,OL] 1,25,81,00,422= 91,0 Lol

13,819,809
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Tablc 7 (cont!'d)

el 0556550 dnount Rote Percentage, ratio
Year during the ?fieffﬁﬁft ver | Value of crops per acre iétgcigpifféé ‘
yoar of Hupocs aero of crops
1 2 3 L 5 6
dcres Rg Rs Rs
1945-46] 8,24h,832 335.3 407 98.57,43,338 = 102.9 4.0
9,577,132
1946=-47| 8,963,781 361.L 4403} 1,13,35,03,189 = 126 3.2
8,963,781
19LT-48| 9,368,345 386.0 hel2| 1,25,82,00,405 = 134 3.1
9,368,345
1948-49] 9,796,374 4727 Le82| 1,34,93,79,089 = 138 3.5
9,976,374
1949-50 9,718,659 415,5 La27} 1,25,82,00,405 = 129 3.3
9,718,659
AVERAGE 3.89 50.0 7.8 sey 1
1

/ Table 8
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Tahle 8

Statement showing water requiremznts in inches of crops in the avsence oi roins

3;'3 Crup .April:MaYEJuneéJulyiAugust}Sept. E?iiii ;Oct: Hov. dec: Jan. Feb.|March gi;il iiz&iezi
] C T
1 i‘za}heau - - A - - - 4 1 4 - 3 3 3 3 16 20
2 |Gram - - - - - 4 4 - - 3 - 3 - 6 10
3 iToria - - 4 - - A 8 3 3 3 - - - 9 17
4 |Barseem & Shaftal 9 3 4 - - 4 20 9 9 9 9 9 9 54 7A
5 {Turuips g - - 4 - - 4 8 3 3 3 - - - 9 17
6 {Other rabi crops % - - - 4 - - 4 4 3 3 3 3 - 16 20
7 IRabi 01l secas % - - - & - - i 4 3 - 3 3 - i3 17
{
8 |Sugarcanes E 6 12 12| 12 9 9 60 6 6 - 4 - 4 20 80
9 (Cotton early - 4 3 6 & 6 25 6: 3 - - 4 - 13 38
10 {Cotton late - ; 4 4 6 6 6 26 6 3 - - - - 9 35
11 {Zaid Rabi early 3% 6 6 ~ - - - 12 - - - - 4 4 8 20
12 |Zaid rabi 7% ;4 61 6| 3 - - 19 - - - -1 -1 - - 19
13 |Rice June % - [4-4]9-10] 20 25 20 92 - - - - - - - 92
14 {Rice July § - - {d4=4 1 20 25 20 73 12 - - - - - 12 85
15 | Other Kharif crops E - - 4 4 6 | 6 20 - - - - - - - 20

/Table 9
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Table 9

(25 maunds = 1 ton)

Principal Crop nator Requ%EZTEE§S for weturity Yield/Acre i
Sugar Canc 3.5 ft 300 mds
Rice 2.5 " 15 "
Cotton 1.5 ‘ 6
tiaize 1.5 " 18
iheat 1.25 n 0 " {
Barley 1.25 g 12 v é

A rate called "Owner's Hate" or "vater iAdvantage Roate" in addition to
water rates is imposed, in the Punjab, on the owners of canal irrigated lands,
for the benefits the proprictory owners derive, on account of the valuc of
their lands being enhanced duc to the supply of cancl water. The "owner's rate"
is usually limited te the sum which, under the rates for the time being in
force for the assessment of land revenue, might be asscssed on such lands on
account of increase in the annual value ond produce thereoi causced by canal
irrigation. This rate remains in force until the next settlement of the areas
concerned and ultimately merges into the general rate bringing out higher rates
of land revenue for the canal irrigated ares at the next settlement. There
iz another tax known as "betterment tax. It is levicd on the cultivation
mainly to make up the loss incurred by the govermaent in financing a project.
On the Jhal project this rate has been fixed at ds 60 (US$l8.12) per acre.

In the North western Frontier Province an additional tax called
"Nohrd Parte! is imposed on the beneficiaries, when an irrigation project
benefits proprietory lands. The basis of calculation of this additional tax

in this province has not yet been ascertained.

/In Bhawalpur,
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In Bhawalpur, on the completion of the Jutlej Valley project an additional
rate called Y"Water Advantoge hiate! of Rs 2/8/- (U5$0.76) per matured acre on
perennial and ke ~/8/- (Us%0.15) per maturcd acre on non-perennicl irrigation were
imposcd on proprietory lands. This has becn incorporated in the revenue rates

after the new settlcment.

In 3ind the governient's share in the increased itcome of the land owner
is secured by a revision of the settlements. The land revenue is calculated
at one=third of the land-owners nct aszcts, cfter deducting cost of cultivation
etc.; when & new irrigation project results in an assured supply, it is assumed
that the crop yield will be onhanced and the land owner's income will
correspondingly increasc. The revised assessment is therefore based on o higher
estimated yield., 3Betterment levy is not imposed in this province. The question
of imposition of "betterment tax" on the lands privately held has arisen in
connection with the Lower 5ind Barrage arca and o scheme for such a tax which
will be & portion of the difference botween the present cstimated value of the
land and its value after it receives an assured water supply under Lower Sind

Barrage is awalting the final approval of thc government.
No additional charges are imposed in Khairpur and Baluchistan.

In the Punjab and Bhawalpur, persons using canal water in an unauthorized
manner or suffering it to run to waste are charged @ special rate which is up
to six times the normal charges. This special rate is in addition to such
penalties as may be imposed by & court of law, under section 70 of the Canal
and Draincge Act VIII of 1873 and Section 430 of the Pakistan Penal Code.

In the North western Frontier Province, the following penalties arc

imposed for wastage of irrigation water:

1. On cultivated lands the crop rates otherwise tenable on the
floodcd arcea, tozcther with a positive rate equal to the
ordinary charges for each distinct and scparate occasion on
which water is neecded.

2. On uncultivated land the higiest ratc prescribed on the water
tariffs provided that in cvery such case the Oivisicnal Canal
Jfficer may impose & lower charge, if he thinks fit, for each
distinct and separate occasion on which water is wasted.

/3. If water
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3. If wetoer is standing in the form of & pond & price of s 20/~
(USy6.04) per 2,500 cu £t of weter is charged from the
irrigators in whosc turn such waste occurs,

In 5ind, in the casc of ordinury flooding of land the charges arc
celeulated at such rate per acre as docs not excecd treblc the highest water
rate tencble in respect of cultivuted land in the same village as shall be
fixed by the pxecutive ingineer. In any other casc on all canals, trcble
the rate chargeable under oind Canal Rule I calculated on volume of water
estimited by the ixecutive mngincer to have been used in an unauthorized

manner or wasted.
In Khairpur the charges for wastage of water cre:

1. By ares -~ he —/8/~ (US40.15, per acre subject to the winilaum
of Re 1/~ (US$0.30)

2. By measurement - Re ~/2/- (U3$0.04) per thousand cu ft

3. Then wastage occurs on Public works uvepartment service road -
Re 1/- (U3$0.30) per acre subject to the minimum of
s 2/~ {(U3p0.60) per acre

L. When wastage occurs on provincial roads - s 2/- (USH0.60)
per scre subjcet to the minimum of ks 4/- (U3,1.21).
In Baluchistan, persons found guilty of wasting watcer or using it in
an unauthorized manner are liable to pay the charges which shall be madce in
respect of water so wasted., Persons who are responsible for the maintenance
of water course, and who neglect to takc proper proctutions to prevent the
wostage of water may be punished by an imposition of fine up to s 50/~ (US»15.08)

along with imprisonment for 2 time which may oxtend to onc month.

There is & differcnce in the rates of water charges from sources other
than rivers in the Punjab and liorth .estern Frontier Provincc. The water rates
for supply from wells have not yet been finally fixed bubt they are likely to
be 3 to 4 timcs the rates for canal water from rivers. These charges will be

based upon the consumption of electric power,

/In 3ind
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In »5ind no scparcte charges exist for irrigation water which charges wre

merged in the assessment rates., Besides othcr factors the latter depend upon

the mode of irrigation.
There is no difference in charges in Khairpur or Baluchistari.

Watcr charges were increasced in the Punjab in 1945 but the incrcasc
wad withdrawn due vo undue hardship on the cultivetors. attempts have been made
in the past to siuplify the present asscssment system by introducing a system
lnvolivang & flat rate for «il crops. The proposal is still under consideration.
In 3ind thec asscssment rates are shortly to be reviscd affecting the water rotes
o well., No change is contemplated in the North Western Fronticr Provinece and

Bhawslpur, Khairpur and Bsluchistan.

The average cost of maintenance of irrigation works and channcls in
the Punjob for the years 1945-46 to 19:0-51 comes to s 2/L/~ (US$0.68) per acre
while the acvercge woter charges for the same period work out to is L/L/-

(USs1.28) per acre.

In the Nerth Western Fronticr Provinee, for the yeor 1950-51 the average
expensc on maintenance work out to s 4.28 (Us$l.30) per ncre whilc the

corresponding average water charges for the same periosd were Rs. 5.62 (Uspl.70).

On Bhawalpur aversge working expenscs in recent yoors are ks 1/6/6
(US,0.42) per acrc and average water rote for the some period cquals Rs 3/8/-

(US1.06) per zcre.

In 3ind avercge meinbenance and working cxpenses of Sukkur Barrage for
the period 1942-L7 work out to hs 7/12/~ (US$p2.34) per acre and the average

charges for water for the same period equal s 11/- (US53.32) per acre.

In Khairpur the aversge cost poer serc of operation and maintenonce is
o 1/l (U5p0.38).

In the Punjab, North Western Frontier Province and Bhawalpur the

interest charges on the capital cost of & projcct have only wn indirect bearing

on the water rate, As regords monvtivatlion, irriontion mraiceta rre congidorad

Jon the



- 3 -

on the self supporting basis and not on the bagis of self-liguidation; hence

amortization is notv considered.

K. THAILAND

Ho water toriffs exist in Thailand,

L. VIZT-NAM
o taxes or charges are levied for water supplicd for irrigation in

Viet-Nam,

/PROGRIESS Ol
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PROGHELS ON RIVER VALLoY PrOJ_CTS

BULIA

Soingdin Hydro-=dlcetric SChomoi/

The Scingdin Hydro-glectric Plant, now under construction, is cxpected
to finish within three years. Its copocity will be of 60,000 ki, Preparation
have been made to corry out the work duridng ruins as well., o transit canp hos

becn constructed at Akyeb for officers and labourers cnroutc to Saingdin.

Ilectricity will be supplicd to three districts in Araken vivision and
the Paper Fuctory at Pormagyun, the Caustic Soda Factory ot Akyab and the Salt
Feetory at Kyaukypu,

Hydro-clectric power in Burmag/

To meet the requircments of industricl devcolopment, it has been decided
to set up o national power grid in Burma, To feed the power grid, stewm, dic=el
and hydro plants drawing on the newly discovercd rich Kelews coalfield, the
Yenangyaung—Chaulk oil wells, ond the country's roainfed strcams will be added to

those plonts already in cxistoince.

Given top priority in the construction of power plants are the hydro
plonts on Pegu river, near Toaikkyi, Saoingdin Folls nceor Buthidaung in akysb
district und Balu Chaung near Loikaw in the Southern Shan 3tate; and the steam

plant ot yingyan.

CoYLON

Development of the Mohawell Ganga BasinZ/

The largest river which drains most of the Kendyan districts, the Mahawell
Gango, in Ceylon, is to be developed for irrigation, flood protection and

/hydro-clectric

1/ abstracted from New Times of Burms, Rangoon, 21 Fobrusry 195k4.
2/ abstracted from New Times of Burma, Rungoon, 23 Februwry 1954,
3/ sbstractud from Ceylon Daily News, Colombo, 14 January 1954,



hydro-electric power. The engincers of the irrigation Department have becn
working on this river basin for some time and the investigation of the first
reservoir site has been started by the Central besigns and Rescarch Office of

the department.

The site selected for the first reservoir is colled Rondenigalea located
about 10 miles below Kandy. o start has been made on the surveys and preliminary
drillings to study the geology and the feundotions. 4t the proposed site, the
dem will intercept the draincge of 895 sq mi out of the 4,110 sq mi of the

Mohawell Ganga basin.

The reservoir will have o storage capacity of 2% million acre fect
or cbout three timcs the storage capacity of Gal Oya Heservoir which is at present
the largest in Ceylon. At the top, the daam will messure 2,500 £t with o spiilwey
in this length to discharge 250,000 cfs. ..ccording to the prescnt studices, the
maximum height of the dam will rise 450 £t above the river bed. This will be
about 3% times the height of Gal Uyo dam. When the reservoir is full it will
inundate 20 sq mi of Patne and undevcloped lands with the water rising 430 ft

above the present river bed level.

In o normal year the water to be impounded ot this site will be sufficient
to irrigate 400,000 wcres each year for onc peddy crop and &t the saac time
develop 65,000 kW of electric cnergy throughout the yewr. This is approximately
3.6 times the powor output of Laxapans Hydro-£lectric scheme. when this volume
of water is held back at Rendenigala, it will heclp to reduce the floods in

Manampitiys end Polonnaruws crcas during the worst times of the yceor.

Together with the investigation of the duam, o fast snd short route to
reach the dan 1s also being investigated. There arc two routes possiblce - one
is from Kendy through Teldeniya to #indugods and then branching off at this point
to reach the dam. The other is from Kandy, Honguranketa to the dam site.  Of
the two, the former offers the least difficultics and is the lesst cxpensive

to construct.

The proposcd lowcr Badulla road which runs clong the right bank of tne

Mahawell Ganga will be completely submerged when the rescrveir is constructed

Jand & good
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snd & good amount of land served by tne lower Badulls roud clong the buinks cof
the Mohoweli Gangs would be rescrved os forest sanctusrics to save the 1ifc of
the reservoir. The new access road from Teldeniye to the dam will form an
alternative routc to Badulle crossing the Mahaweli Ganga ot the dam and joining

the present trace of lower Badulla roud below the dana.

Present investigstions ol the departiient sre directed mainly to the study
of the dam foundations and the diversion tunnel to divert the river during
construction. These investigetions will be followed by an acrial survey of the
lond which will be inundated by the water spread. This particular sitce has been
selected by the Irrigation Department engincers os the most convenlent point to
aevelop the water resources of this river beczusc of the narrow gorge through
which the river flows at this point and of the fact thet the land that will be
inundated by the river now is practically undeveloped patnas. uany site higher
up in the river would involve the inundation of valuable agricultural land which
engineers think should be safeguarded in the intercst of the cconomy of the

country.

As a point of power development it offers onc of the best sites - being
central and within reach of many of the importaont concentrations of population

in the wet zone as well as in the dry zonc,

fAccording to the forceast made so far it is going to be the cheapcest scheme
undertoken with the meximum benefit to the country. The development of designs
and estimates will take about six ycars to be finalized. This onc scheme will
bring under cultivation an area more than what is cultivated under irrigation
now by all the major irrigation schemes in operation. It will also develop power

to provide the power requircments of Ceylon for o number of years tc come.

From the point of land development it will orfrcr & large ares of land to be
brousht under cultivation in the hinterlond of the Kundyan districts which today
suffer most from lack of development facilitics. This scheme forms onc of the
many reservolirs proposcd on the Mohaweli Gonga and its tributsrices. There are
ncarly 18 other sites on the mein river and its tributarics that arc being studied
by the engincers of the Irrigotion uepartment to develop the water rcsources of
Mahawell Gangs to its utmost limit.

J.ore hice
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Morsg ricc through artificizl dew£/

One million acres of land which the Land Utilization Commnittec condcaned
as unirrigseble and therefore not cultivable moy be reelaimed for cultivation

under & new scheme.

This scheme follows & discovery which may 'revolutionzie agriculture',
The discovery was mode by S. pbuvvedani, Director of the Dew Research Station
in Israel., The finding of Duvvcdani is that "artificial dew condition during
periods of drought cun save crops',

Attempts arc being made in Ceylon to apply tne above scheme to local
conditions and cultivation. The million scmi=-zrid acres of land, which could

not be cultiveted now, might be induced to grow crops with artificisl dew.

INDIA

et -y

Progress of Indian River Valley Projcets in 1953-1954

Bhakra-Nongal Project

The Bhakra-Nangol Project will release in July this year water for non-
perennial irrigation of cbout 600,000 acres and power from the Nangal Hydel
Channel Power House No. 1, according to & report of the Ministry of Irrigation
and Power for 1953-~54 submitted to the Indian Parliament.

The report adds that the Nangal dam is completc oxcept for the installation
of gatecs and gearings which ig in progress. The Bhakra canals arce scheduled to
be completed by July. Work on the Bhakra dam, the second highest in the world,
is expected to begin scon after the diversion of the Sutlej River through the

tunnels next winter,

Kakraspar Jeir

The Kakrapar Weir in Bombay State was opened by the Minister of Irrigation
and Power on 29 June 1953. Irrigsation facilitics have been provided to
40,000 acres. The total expenditure up to the cnd of December 1953 anounted to

Rs 33,400,000 (Us$7,017,000),
/Tungabhadra Project

1/ Abstracted from Ceylon Daily News, Colombo, 19 January 1954,
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Tungabhadra Project

On the formstion of ..ndhra State, the President of Indic issued & dircetive
constituting the Tungobhadra Board for the exccution of works of ccmmon interest
to the states of andhra and dysore. The Board was later given overal control
in respect of metters relating to works comaon to ail the three participoting
states andhra, Hyderabad and Mysorc., The Hyderabad Govermment will, however,
continuc to construct, operate and meintain the project in so far as it falls
within the Stote, subject to the overall contrel of the Soard. The Board has
constituted two suv-committees to look after the day-to-dey administration.

The project rcleased the first irrigoetion watcrs last yesr.
Hirakud Dem

The Hirskud dem will be substantislly completed and power and water
for irrigation made aveilable by July 1954. The revised estimates of otate I,
a3 recomiended by the Control Bourd, have becon cpproved by the Govermment of
COrissa. The project will irrigatce about 448,000 zcres in Sembalpur and Bolangir
and develop o power potential of 123,000 kW of installcd copacity and 85,000 kW of

firm capacity.

Damodar Volley Corporation Schemes

The projects under the Damodar Valley Corporation mode substantial
Jrogress during the yecr under review. The Tilaya dam and the hydro-clectric
station were completed and the reservoirs filled to capacity during the last
monsoon. &t the Bokaro Thermal Power Stution, with the exception of some minor
works, &ll three units of 50,000 kW each have been put into cormission. The
Lonayr dam is cxpected to be finished beforc the monsoon sets in., It has already
started storing water which will be uscd for coolin:; purposes ot the Bokaro
Termal Station. The diversion tunncl and the diversion channel at the Maithon
project have been completed and work on tho earth dam is likely to be over by
the nmiddle of this year. work on the right cbutment and part of the spillway
is in progress. The dam is expected to be ready during 1954-55 and the hydro-
clectrie station during 1955-56, At Panchet Hill tho earth dem ond excavation
oI the diversion channel arce in progress. The burgapur barrage and the canals
project, which will divert the waters rcleased from the dams upstrean for purposes
of irrigation, is moking satisfactory progress and will be finished during 1956-57.

/Progress of
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rrogress cof work on the transmission and distribution systems is cccording
to schedule. uabout 266 route miles of 32 KV, 66 kV and 133 KV trensmission lines
heve been lald. Thirteen grid sub-station and receiving stations have also been

completed.

bDuring 1953 the D.V.C. ccquired 10,787 acres of lend and gove compensation
in cash totalling As 2,291,800 (USY481,470) and cbout 4,314 acres as "land for land”
to persons displaced by various projects. So far, 3,695 families have beeu displaced
by the varicus projeets and all have heen rescttied. About 3,500 acree are to be

reclaimed immediately for people to be displaced by the Maithon reservoir.

Controlling the Kosi

The scheme for controlling the Kosi river end providing irrigstion was
finalized during the yeur. It will invoive the building of =« barrage at Hanumen
Nagar, flood banks snd other protective measures. The estimated cost of the first
stage is ds 402,600,000, The work will be executed by the Bihar Government and

the Central CGovernment will render necessary technical assistance.

Uther Projects

Investigations completed during the yeor related to the Normada valley,
Ssbarmati and Madhya Pradesh (Mohanadi-Satara) projects.and the reports are under
examination. Data in regurd to the Utlail dam in Bombay State, Tikarpara and

lara]) dams in Orissa State and assam projects arc being collocted.

Next year'!s programae

The next yeor's programae includes advisory and other assistance on the
Kosi and the Trisuli projects in Nepal and on the Krishne and Godavari project:
- two main river valley schemes of the south. Uork on the proposals for & stewm
power station of 6,000 kW capacity st Kandle port, electriiication of Satna,
Rewa and Malhar and preparation of projcets for Panme, Chatterpur, Tikangorh ond
Datiz in Vindhyo Pradesh will be finished. Load survey cf areas in Rajasthan
and Madhya Bharat to be served by the Chambal Hydro-flectiric Scheome will also
be undertaken. The Delhi State Electricity Board has taken in hand vork on

the cleetrification of Kallwjii, lalvianager, Kilokri aund JLhild,

/ The Mattupatti Dam
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/
The Mattupatti Dam L

In the north Travancore hills at Mattupatti, 5,200 ft (1,560 m) above
sea level, seven miles (11.2 km) from the planting township of Munnar and
75 mi (120 km) from Alwayo, the nearest railhead, in surroundings similar to
the Nilgiri Glens is being constructed on the Palaar river, a tributary of
Mudirapusha, an all-concrete dam, employing some novel methods of construction.
It is also perhaps the first dam on which mechanization has bezn adopted on a
larger scale than any cother in Scuth India. Mechanization has enabled work %o
be done throughout the year, in spite of the heavy monsoon experienced, in
contrast to places like Pykara where the period of construction is restricted
to fair weather. The storage created by this dam is for feeding the second and
third machines of the second stage of the Pallivasal Iy7ro Tlortric Development

scheme.

The height of the dam is 280 ft (84 m) above the deepest foundation
on which 135 ft (40.5 m) is below the river bed because of faulty foundations.
The dam which is a concrete gravity type structure, is 805 ft (241.5 m) long
providing & storage of 1,900 million cu ft (538 million mﬁ) into a basin of
39 sq mi (101 km2). The superficial water spread of the reservoir is 800 acres
(524 na). The maximum flood level is 150 £+ (45 m) above river bed. The
crest of the ogee type spillway is 134 £t (40.2 m) above river bed and three
radial gates 22 £t (6.6 m) long and 17 ft 8 in (5.3 m) high, will dispose of
a maximum flood of 16,000 cfs (395 mB/scc). The volume of conereto involved in its
construction is 5.7 million cu %t (161,407 mB) costing Rs 5,700,000
(Us$1,200,000). About 40,000 tons of cement is being used in its construction.

A power pipe with a diameter of T72.5 in (184015 em) and fitted with
discharge regulators with its entrance protected by a trash rack 34 £t (10.2 m)
above river bed with its exit on the downstream of the dam at river bed level

/ is built

1/ Abstracted from an article by R. Dorai Rajan, Indian and Eastern Engineer,
October 1953, p. 538.
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is built into the dam. It will be utilized to feed a low head power station
at a later stage when power demand requires it. Another discharge pipe of
the same diameter is also provided 4 ft above bed level. Both these pipes

are fitted with disperser valves.

A drainage gallery, 7 ft (2.1 m) by 4 £t (1.2 m) and about 18 ft from
the water face of the dam and 15 ft (4.5 m) above the river bed level, is
provided in the dam. In addition, a grouting gallery 10.5 £t (3.15 m) in front
and 5 £t (1.5 m) below the drainage gallery is also constructed. Grouting work

will be taken up later.

A very difficult plece of work was involved in dealing with the unsound
foundations on the river bed. 4 faulty zone was discovered in the centre of
the dam at river bed ahont &0 f+ (15 m) wide at tho 2 22 of thr dom and 30 £
(9 m) at the toe and was considered to be several miles long and of indefinite
depth. The zone was divided into three sections and excavated up to a maximum
of 130 £t (%9 m) below river bed level and concreted. Special mat grouting was
done wherever fractured rock was met with and this according to the advice of
Dr. J.L. Savage of the United States of America was capable of withstanding
the stresses induced by the dam structure. TPercolation is prevented by a
grout curtain of four lines of holes going down to 230 ft (69 m) below river
bed level. Thirty thousand running feet (9,000 m) of holes were drilled and

1,000 tons of cement was injected into the faulty zone.

Due to the faulty zone and soft bed on the river bed, the spillway 1is
shifted to the left bank taking advantage of the higher rock contours there as
the conventional type of central spillway would involve construction of a
coatly reinforced concrete bucket and apron. Thus the flood waters could spill
over the crest of the dam on to the rock at the toe of the dam which slopes
down into the present diversion channel. The diversion channel has rock in its
bed for a length of 150 ft (45 m) from the dam toe. To dissipate the energy of
the sheet of water descending from the crest of the dam, the method of dispersion

with "Splitters and Steps" is adopted, which is described below.

/ Above a step
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Above a step formed high upon the face of the spillway numerous
equally placed projections called splitters are formed, the tcps of the
splitters being bucket shaped. These projecting blocks serve two purposes.
They divide the smooth shect of wawzr coming down the spillway into separate
streams, thus opening up the sheet at many points for entrainment of air and
they also convert into parabolic jets, those parts of the sheet that impinge
on the bucket shaped tops of splitters. Water passing between the splitters,
similarly is converted into projected jets where it strikes the steps a few
feet further down the face. The net result is to project the whole stream
into a foaming mass that falls clear of the dam with so much loss of energy as

to produce no significant erosion.

To avoid all chances of breaking of the entrained air column under
conditions of maximum discharge, a bus pipe will be chased in the spillway
face and provided with holes connecting the bus pipe and the vertical face of
the splitters. This bus pipe is extended into the training walls of the
spillways and is connected to the atmosphere at both ends. The entrained air
column created by the splitters and steps is connected to the atmosphere,
thus avoiding all chances of negative pressures. After falling on the sloping
rock, water descends into a stilling pool located at the present site of the
diversion channel, from where it flows over a gear on to the natural bed of
the stream with practically all the energy that the water acquired during its
fall fully dispersed.

A saving of about Rs 600,000 (US%126,000) is expected by this novel
design in preference to the central spillwav and slotted buckets and stilling

pools.

Another interesting innovation is thn installation of a novel sand-
washing plant as pure sand was not available in sufficient quantities,
Originally fine aggregate was obtained by crushing stone. As this was found
to be an expensive process, alternatives had to be found, to procure sand by
cheaper methods. On investigation of the sites around the dam area extensive

sand accretions were found within two or three milecs in the vallcey above,

/ These pockets
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These pockets of sand were believed to have been depogited by the abnormal
floods of 1924. This pit sand was found, on analysis, to contain appreciably
large percentage of loam and clay. Elimination of these impurities, to bring
the quality of sand within accepted standards for fine aggregates in mass
concrete, éngaged the attention of the engineers, who evolved a method for

sand washing. It is an adaptation of the Paterson Filter Plants.

BEssentially, the principle in the process consisted in loosening the
impurities adhering to the sand particles with compressed air and floating
them to be drained off by means of an upward current of clear water. The
plant in use consists of rectangular masonry tanks, each 12 ft x 8 £t x 4 £t
(3.6 mx 2.4 m x 1.2 m) with over-flow and draining arrangements and with grid
pipe systems for water and compressed air at the bottom. Holes 1/4 in (6.35 mm)
diameter and staggered 6 in (15.24 cm) apart are provided on the lower side

of the pipes for the water manifold, while holes {%.in (1.6 mm) diameter,

4 in (10.16 cm) apart and similarly placed are provided for the air manifold.
A layer of graded aggregate from 2 in (5.08 cm) to 0.5 in (1.27 em) and 6 in

(15.24 em) thick is also provided at the bottom just covering the tops of the
grids to prevent choking of the holes.

Raw pit sand quarried and sieved in the pits is brought in tipping
wagons to the washing plant, being hauled by diesel locomotives. Normally
6 truck-loads of sand comprise one charge of a single unit in the plant. As
soon as the unit is charged with sand, water is pumped in by centrifugal pumps,
care being taken to see that the air valves and drain valves are properly
closed. When a tank is nearly full, compressed air is let in for about 2
minutes, when water is about to overflow the shutters, air valves are partially
closed and shutters lifted, thus flushing out the scum, floating matter and
muddy turbidity in water containi. s suspended impurities. Water falls to the
Level of the sill of shutters and then the shutters are put back in position.
The tank is 2gain allowed to be filled with water. This process is repeated
6 to 8 times, depending upon the degree of impurities in the sand, until
fairly clear water is observed at the top, when air is let in. DPumping of

water and admission of compressed air are then stopped and water is allowed

/ to drain
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to drain by opening of scour valve at the bed of the tank. A very thin layer
of scum is observed at the top of the washed sand even after the most careful
washing. This is removed with the help of a straight edged reeper. When
water is completely drained, washed sand is loaded into wagons and trucked to
the sand storage bins. The capacity of one unit in 8 hours, at Mattupatti,
is approximately 1,100 cu ft (31.15 m3). But of course, it will depend on

the degree of impurity of raw pif sand.

In order %o speed up construction a 10 ton cableway and a batching

plant are installed for placing concrete.

The cableway with a span of 825 Tt (247.5 m) has a fixed head tower
60 ft (18 m) high and & moving tower 40 £t (12 m) high on a radial track on
the opposite bank to command the width of the dam. The load carriage travels
along the ropeway at 1,000 ft (300 m) per minute and lowers and hoists the
10 ton skip at a speed of 250 £t (75 m) per minute. The skip is capable of
carrying 4 cu yd (3.06 mg) of concrete., The cableway has a capacity of laying
8,000 cu ft (226.5 m3) of concrete in a shift of 8 hours. In actual practice
it has been possible to do up to 14,000 cu £t (396.4 mB) of concrete in two
shifts of 8 hours each. A complete cycle of operation of the cableway takes
about 6 minutes. The cost of the cableway is Rs 800,000 (US$168,000). The
batching plant, costing Rs 100,000 (US$21,000) has an aggregate storage bin
capacity of 60 - 70 tons with two 28 cu £t (0.79 m3) non-tilting type
glectrically driven concrete mixters. The skip is hauled from the batching
plant by & locomotive to the hooking point below the dam. The dam was
expected to be completed before the end of 19%3 or about a year in advance of
the schedule. The adoption of the mechanized methods in construction is
expected to result in a gain of Rs 2,000,000 (US#$420,000) by way of revenue
from electric power as the dam will be completed a year in advance of the

schedulc.

/ New Kosi
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New Kosi Projects Costs Rg 140 Crores Less

The Government of Indi2 has dropped the Rs 177 crore Kosi Dam project

and taken up for execution & simpler project at a cost of Rs 37 crores.

As a result of further detailed examination, the Central Water and
Power Commission has preparsd an alternative scheme for irrigation and flood

control of Kosi.

Three main fsatures of the simplified project are: (l) Construction
of a barrage at Hanuman Nagar, a short distance from the North Bihar-Nepal
border for diverting supplies into the Eastern Kosi Canal for irrigational
purposes and as a control point on the river; (2) Plood banks to be constructed
on either side of the river; and (3) Diversion of flood waters into some of
the old channels of the Kosi for flushing and thus reducing the intensity of
floods. Work on the modified scheme will start early next year. The work ig
expected to be completed in three years, The original project would have
taken at least 15 years for completion, it is stated. A team of Indian
engineers have alroady left for China to study the method by which the Chinesec
Government has tamed the Huaid river which had all the turbulent characteristics

of the Kosli.

Both in the matter of finance and in the matter of technical assistance
the Central Government would give Bihar every possible &id. Probabvly the
entire amount would be given by the centre as a loan to the State Government.
The Central Government would see that the project was executed in an efficient

marnner.

Koyna Project Launchedl/

The preliminary work on the Koyna Project was recently launched at

the site of the proposed dam, two and a half miles from Helwak.

It is hoped that the power produced by this project would not only
help the people of Bombay State but would enable the Bombay Government to

undertake other projects as well.
/ For the development

1/ Avstracted from "The Overseas Hindustan Times", New Delhi, 28 January 1954.



For the development of the country as a whole and the Bombay State in
particular, expansion of indusiries was absolutely essential. Power from the
Koyna Project would help the expansion of industry in the State and would

provide employment to 2 large number of neopie.

The first stage of the project, whicn forms part of the Flve-Year
Plan, 1s estimated to cost Rs %%0 million. The project, when completed, will
give in the first stage of development about 2%0,000 kW of power to the
Bombay-Poona area, and about 10,000 kW morec will be distributed in the
adjoining regions of Maaarashutra. The Koyna, which is a tributary of the
Krishna river and joins the main river near Frrad in Satara district of
Bombay State, has been known to engineers in .‘ndia for its hydro-electric

potentialities.

INDONES LA

. 1
Aczkon Troject =

The Asahan project which is to develop hydro-electric energy from the
Asahan river waterfalls in Mo Surmira, ks been reported duc fur early
realization by the Government of Indonesia ans has Teatured in the ftalks with

the Japanese Government on tiio repariticn issce.

As early as before thc last world war it wos envisaged by the Dutch
company, Billiton Maatcohoppy e nirl ci 3.0 omngemy's plan to set up

factorics for the processing of bhaurite into ¢ luminium.

The constructioa of the hydro-clecielr siation vas started in 1939.
According to estimates, the Acahan watorfrlls hod a capacity of 800,000 hp

which was considered cnough to generate an el ciric power of 600,000 kW,

Factory-cquipnents had already been ¢ dered from Europe, in fact part
of it was only awaiting shipment to Indonesia. but due to the outbreak of the
second world war all plans had bo be annulled In 1948 it was again planned
to re-start the construction of the project, tut it had to be postponed again
s being still prematurec at that time.

/ MATAYA

l/ Abstracted from Tim.: of Indonegia, Banduns, % February 1954.
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MATAYA

The Parit Hylam drainage soheme;/

Under the § 170,000 (Malayan)g/ drainage scheme at Parit Hylam,
Senggarang in Johore, Malaya, started in July last year, which was expectad to
be completed in May 1954, a vast arca of the coast, covering sbeut 90,000 acrcs,
planted chiefly with rubber and coconut, will become good yielding land which
will benefit thousands of familices. Since the scheme started, land values have

inercased several times.

The scheme will extend from Senggarang to Benilt and carly this year
work was being carried out in the Senggarang extension and in the Parit Botak
area. A large control gate, weighing about 500 tons, will be the main ocutlet
for the scheme. It will discharge drainage water Zrom approximately 16 sq mi
of land into the sca. Nine execavaters werce cmployed in the scheme, which dig

about 100,000 cu yd of carth each month.

PAKISTAN

The two=~-year priority programme of Pakistan

In two previous issues of our Journalé/, we gave certain figures
regarding the thermal power which was to be developed under the Two-Yecar Priority
Programme in Pakistan. The position has since changed. The latest figures for the

present planncd oapacityﬁ/ arec:

Steam Diescl

(kw) (iew)

1. Karachi 30,000 -
2, Lyallpur 30,000 10.000

3. Hyderabad 15,000 -
4. Sidhirganj 20,000 9,000
5. Chittagong - 6,000
6. Khulna - 10,000

tovel 95,000, 35,090
/ Guddu )

;/ Abstracted from The Malay Mail, 17 February 1954.

2/ M$3.06 = US$1.00.

3/ Flood Control Journal, (ST/ECAFE/SER.C/11), June 1952,
pages 31-36 and (ST/ECAFE/SER.C/15), Junc 1953, p. 37.

i/ Government of Pakistan, Ministry of Economic Affairs. Letter No.XI.
UN. 11/56, dated 23 January 1954.
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Guddu barrage i/

The Guddu barrage scheme envisages the construction of a huge dam on
the Tndus river in Sind about B0 miles upstream of the Sukkur barrage. It 1s
planncd to irrigate over a milliorn acres of land in the Upper S8ind areas
bordering Bahawalpar State. Preliminary survey work in connection with the
construction of the barrage has already been undertaken.

PHILIPPINES

——

oy 2
Progress in the development of water resources in the Phlllpplnes-/

The Caliraya-Lumont plant valued at B 13%,582,392.19 é/with a total
capacity of 36,000 kW is now capable of generating a minimum energy of
160,000,000 kW annually. During the last fiscal year, however, the plant
actually generated 224,725,000 kWh, of which 22%,943%,168 kWh were sold to the

customers of the Wational Power Corporation.

The Corporation had in operation two units with a total capacity of
400 kW in the Talomo No.2 hydro-electric plant, whose value, less accrued
depreciation, was B 409,217.99. It had also in operation since 14 April 1953
a single unit cf 400 kW in the Talome 2A hydro-electric plant valued at
B 459,063.74. These two plants together produced 3,855,120 kWh of encrgy
sold to Davao Light and Power Company.

The Corporation had under construction, during the year, the Ambuklao
hydro-elzctric project with 2 total cost of P 26,210,2%0.30. The important
features of the project were: the construction of the road from the Pacdal
circle to Ambuklao under contract with Marscon, Inc. which was completed at a
cost of B 2,741,920.36; diversion tunnel No.l0, under contract with West
Pacific Company, which cost B 1,405,%65.27; tailrace tunnel construction by
sgvid Construction Co., with completed work valued at B 1,512,3%%5.97;
construction of the dam, spillway and tunnels 11 and 12 undertaken partly

/ by administration

1/ Abstracted from Dawn, Karachi, 3 January 1954.
2/ Abstracted from Manila Bulletin, Manila, 1 January 1954
3/ B2 = USHL.00.
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by administration and now by Guy F. Atkinson Co. costing B 15,892,620.41,
including equipment; land and land-rights, B 182,873.72; and construction
personnel village, B 271,137.81.

The construction of the 25,000 kW hydro-electric plant at Maria
Crigting Falls was completed in May 195% to deliver power for the requirements
of the construction of the 50,000 ton fertilizer plant at Iligan, Lanao. The
cost of this plant upto 30 June 1953 was B 5,642,728.83 with the finishing
touches only remaining to be done. The cost of the fertilizer plant upto
%0 June 195% was B 12,972,128.86.

The construction of the Talome No.2A hydro-electric plant was completed
at a cost of B 460,042.52 by theg end of June 1952. This plant was placed in
operation on 1 April 1953 and had already delivered 606,480 kWh of enargy
valued at B 20,736.27.

The Corporation have under the Six-Year Programme projects including
the development of the Marikine river with a capacity of 30,000 kW; Binga
project with a capacity of 100,000 kW; Maria Cristina hydro-electric project
unit N¥o.2 with a capacity of 25,000 kW and unit No.,? with 50,000 kW; Maria
Cristina fertilizer ammonium sulphate plant No.2 with a capacity of 50,000 t3;

and Maria Crigtina ammonium nitrate plant Wo.3 with a capacity of 3%0,000 %.

/ WEWS OF
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NEW5 OF INTEREST

YATER RESOQURCES DEVELOPMENT AND THE POLICY OF THE DEPARTMSNT OF
THE INTERIOR, UNITED STATES OF AMERIC

The Urited Statcs of America, Departnent of Interior has to deal
with the functioning of the Department of Fish and Wildlife, Mines Geological
Survey, National Parks, Burca~ <f Land Monagcment, the Burcauw of Reclamation,
Bonneville Power Administration and sceveral other vurcaus. By their very
naturce these bureaus are froquently in conflict with one another and often
with some other Department. They all come in clese and day-to-day contact
with the public. The net effect is that the Department of the Interior always

4

seems 0 have cne or more critical problems that require immediate attention.

Scme of the problems arce of greater significance to the United States than
others but none required more urgent and thoughtful attenticn than that of
cstablishing a scund policy concerning the gencration, distribution and sale
of Federal clectric power. This is a problem which has national interest and
concerning which there are decp and divergent conviections throughout the

United States.

Since the Department of the Intcerior generates a falir share of the
Federal power at its various Reclamation dams, and is the narketing agency for
all the power generated by the Corps of Engincers at the flocd contrel and
navigation dams, it was logical that the Department of the Interior carry
the burden in this matter. The Department docs not have anything to do with
the power gencrated and sold by the Tenncssce Valley Authority, and the power
marketting policy which was rccently promulgated by the Department of the

Interivr doces net apply te that organization,

/ In develeoping

;/ Abstracted from Tudor, Ralph A.:; "Iantcrior Department Policy Reflects
Lew Approach", Civil Enginecring, December 19%3. An address before the
Membership Iunchecon at American Sccicty of Civil Engincers Annual
Conventicn in New York.
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In develeping the policy, all The laws that have been passced and which
arc applicable to the particular guesticon were first cxamined in the Department
of the Intericr. The reports and recommendatiocns that have been made by
congressicnal committecs from time to time and the statements that have been
made by the President of the United States were also cxamined, Based upon
these deecuments and particularly the laws that have beoen passcd, a proposoed
pelicy for the goeneration, transmission and sale of Federal power was preparcd.
It was discussed at length and in detail by the sceretariat of the Departmont
of the Intericr. When i1t had taken preliminary form, conferenccs were held
with the Chairman of the Federal Power Commission, the Chicf of Army Enginecers,
the Deputy Dircector of the Burcan of fthe Budget and several congressional
lecaders go that their vicws wmight be had and incorporated where appropriate.
Finally it was taken t¢ the Cabinet and to the President before it was finally

accepted.

This was relcased t¢ the press ¢n 18 August 1953 and the Department of
the Interior was very much interested in the public rcaction it received.
It is a controversial question and it was featured and editorialized in the
press in almost every state in the Unicn. The Department was criticized on
the one hand for being too liberal and on the other hand for being too

censervative. However the cditorial comment was predominantly faveuranle,

The Administration's power policy is an honest statement of what the
Department belicve the law to be.  Where the law was not entirely clear aor
where 1% did not cover the subject fully, the Department has tried to interpret
it for the general good of the entire country and has endeavourcd to avoid

favour or penalty tu any group or arca.

The Department of the Infteri.or was first conccrned with the policy
regarding generation of electyicity. In so far as the Burcau of Reclamation is
concerned, the primary réswponsibility of the Department is the roclamation of
arid and scmi-arid lands. The production of power is fundamentally a by-product
of this reclamation. The Cengress has never given the Department any

responsibility for supplying the poewer nceeds of any arca. That responsibility

/ truly resis
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truly rests with the peoplc locally. It is the responsibility of the Department
of the Intericr to give leadership and assistance in the conservation and wisc
utilizaticn of the natwral resources. The Department has no right to the
exclusive respensibility for the contructicn of dams or the genoration,

transmission and salce ¢f eleetric cnergy.

Contrary to past practice, the Department will not oppose the cunstruction
of generating facilitics by local interests cither public or private when
these local interests are willing ond able e provide fthe facilitics irn nenomins=ae

with licenses properly issucd by the Federal Puwer Cummission.

The contreversy concerning the Hells Canyen development serves to
illustrate the peint just made. In this casce the Burcan of Reclamation has o
plan to build a singlc very large dom cn the 3nake river in a stretch where 1t
serves as a border between the States uf Oregen and Idaho. This‘prujoct has
never been anthorized by Congress. In fact, it was considered by the Congress
twice and on one coccasion no action was taken while c¢n the other it was specifically

rejected.

A couple of years age the Idahe Power Company initiated an application
for a permit frem the Federal Power Commission to build a single, smallcxr
dam on this rcach of the river. Later this application was amended o
inciude threc dams that would develop the same total head as the single large
Federal prcoject. The then Scerctary of the Intericr and the Sceretary of
Agriculturc objccted to the issuance of any srnch liconsce and argued that the
Pederal Power Commission had ne authority to issuc onc. The action was
vrwsnal for the Scecretarics did nut simply recoummend rejeetion of the license
anplicatiin but became active protestants aond litigants befoere the Federal Power
Commissicn. This has cnly cccurred twice before and all three cxceptions
nave been since the beginning ¢f 1950. Prior to that time the Department
of the Intericr had followed the customary proccdure of advising the Federal
Power Commisgion concerning licenses which were under consideraticn and

ablding by the action of the Commissicn.

/ When the present
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When the present government tock over the responsibility of the
Department of the Intericr early in 1953, the guvernment fuund themselves
litigants in the case of Hells Canyon and arguing that the Federal Power
Coemmission was without avthority in the matter. The question was reviewed
carcfully in the Department and it was concluded that Ccngress had delegated
t. the Pederal Pcower Commission the authority and the responsibility for
considering licensce applications. The Congress had further charged the
Federal Power Commission with rejecting application which did not rcasonably
develop the resources invelved. In other words, the Federal Power Commission
hag all the authority and responsibility for safeguarding the intcrests of

the Federal Government and of the people in thesc matters.

The Department of Intericr, thercfure, withdrew as litigant befere
the Federal Power Commissicn and thereby simply let the procedurcs that had
been standard practice t¢ all previous Administration until 19%0 be followed.
The Department has taken no position in support of or opposed to the proposal
of the Idaho Power Company. The Department has advised the Federal Puwer
Commission that certain mimimum restriction and requirements should be written
into the license if it is granted. The Department has also made available
to the Federal Power Commission all reports and studies that have been made
hercetofore. Pinally, all the perscanel in the Department of the Interior
that have had any part in the plans for the high Hells Canyon dam has been
made available without any restraint on their testimony. Since the
Department made the studies and reports on the Federal Hells Canyon project,
21l the testimony of the Department's witness will be in support of that
development. A1l the facts at the disposal of the Department will be
prescribed. The Department will not contest the rizht of the Federal Power
Commission to make a decision in the matter and will abide by the decision

when it 1s rcendered.

/ The new policy
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The new pelicy cf the Department of the Interior, thus, is to lcet the
ordinary processes cf the administration of law be fullcwed, and that the

Department of the Interior will not oppose development by local interests.

In *the Departrmont of the Intericr it is strongly belicved that to
adcquately develop the rescurces of the country will require the partncrship
and participat.on of all of 4hie interested parties. This includes the Federal
Government, the states, local public uvtility districts and cocperatives,
municipalities and frec enterprisc. This is not a new cuncept for it has been
worked in many fields in the past. Congress has recognized it, for by law
the Burcau of Reclamation and Army Engincers are required to submit all plans
for Federal water development projects to the states for their review. There
arc alsc cascs such as the Central Valley in California, the Bonneville Power
Administration in the Pacific Northwest, the South-western Power Administration
in Texas and Oklahoma, where Federal, local, public, and frec-cnterprisc power

arc integrated together to the advantage of the community.

It 1s felt, however, that all too frequently in the past this partnership
has not been as amicable as it should have been. The Federal Government has
been too willing to use the threat of a "yardstick" or the construction of

competing facilities t¢ induce necg:itiations.

The Department cf the Intericr will continue tu plan and to rcecommend
construction of thuse projects which are econcmically sound, of advantage to
the community, and wherc the local interests, cither public or private,
cannot for cne reascn or ancther perform the work themselves. Generally this
will be the large multiple-purpose projects which because of their size,
or nen-reimburseable features, or in the state complications, arc beyond the

mcans of local effort.

There is strong belief in the principle that it is the role of the
Department cof the Interior to work with the local intercests and to aid
them in every prmper way but to aveid taking over their responsibilitics and

authoritics.

/ DAMMING A TARGE
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DAMMING A LARGE RIVER IN 52 pars

. break occurred in Dam No. 10 on the Muskingum river &t Zanesville,
Ohio, 22 April, 1952, destroying 70 £t (21 m) of the dam and creating = 45 7%
(13.5 m) gaps The pool above the dam was lowered to such an extent that the
navigstion locks were in opersgtive, snd the water supply of the city of
Zanesville and local industries was adversely affected. The required remedial
work was unique in that it involved unpreccdented time-saving cction on the
part of the Congress of the United States of America and the city of Zanesville,
and the design and construction of & structure at minimum cost and in mininum

tine.

The dem was of the rock-and-earth filled timber crib type, 514 Tt
(154.2 m) long and 15 £t (4.5 n) high, constructed in 1841 by the State of
Ohio as & part of the Muskingum river navigation system. Built on a rock
foundation &t the head of the rapids, it created o pool 9.% mi (14.9 kn) long.
Navigation above and below the dam was facilitated by & canal extending
downstreum from the left abutment of the dom o distance of approximately

4,000 £t to & flight of two locks which provided a totsl 1ift of 15.4 £t (4.6 m).

Loss of the pool above the dan permitted a thorough inspection of the
entire structure. It indicated that the reconstruction of the entire dam would
cost but 40 per cent morc than the repoir of the break. Fron the point of view
of navigation, the repair of the breck or the reconstruction of the danm with
Pederal funds dit not appedr to be warranted. Upeon the petition of local
intercsts, Congress authorized reconstruction of the deam, subject to certnin
provisions of loecsl co~operstion. This was approved by the city in ¢ specinl
election ot which the issuance of nccessary bonds for the city's contribution -

between $250,000 znd $500,000 - wes voted by rn overwhelning majority.

/ Design &and

_/ Abstracted from Pockras, Herry: "Demming o Large River in 52 Days". The
Militery Engineer, Woshington, USA; Joinuary - Februonry 1954, pages 48 and 49,
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Design tnd specifications In the mesntime, ploins cnd specifications for

the new drn were prepared by the Huntington, West Virginis, District of the
Corps of FEngineers. DLimited time rnd funds precluded the construction of

& conventionsl type dsm that would necessitate the use of o cofferdom. The
inability to use floating plant resulted in the specification of & dam of
steel sheet pile cells. As desisned, there were sixteen cells ench 25 It 5% in
(7.6 m) in dismeter ronging from 12 to 17 £t (3.6 1o 5.1 1) in height, spaced
on 3% ft (10.5 m) 57 in (14 cm) centers, with closure secctions between the
cells formed by upstream and downstream arcs of steel sheet piling and
cormections to the cbutment formed by three oblong cells &t the right bank

and & short concrete plug Letween the last cell and the canal wall near the
left brnk. The new dam, 60C £t (180 m) long, would be constructed upstresm

of the old drm. By siting the cells riverward from ench abutnment nd spanning
the temporary opening between each cell with heavy timbers, it would be
possible to place the next cell by o crane opersting on tops of the previously
placed cells. The temporsry openings left between the cells would permit

the passtge of & considershle part of the flow in the river thus reducing the

hezd during construction.

Tt was apprecinted that, os the closures hetween the cells were effected,
the velocity of flow through the remaining opening would render their closure
extremely difficult. Therefore, drawings and specifications for the constructicn

of the dam contnined the following provisions:

(1) By removing alterncie verticil timbers from the closed upper
lock gate, it would be possible io divert 600 cfs (17 m3/sec)
of the river flow down the canal and through the openings in
tie gote and the lock £illing valves, The averdge dnily flow
from the 6,059 sq mi (15,69% kn?) of drainsge aren = ove the
dam for the nonths of August, September and October is
2,060 cfs (58.3 m3/sec).

/ (2) By cutting



(2) By cutting off the flow of the swift witer through the temporsry
openings bLetween the cells by mecns of & hulkhead, = still-water
condition would he crested which would permit ready plrcing of the
piles for the connecting arcs. This could be cccomplished by
initially wedling an ongle to the pile in ench cell forming the
throat of the opening. These rngles would then support & hulkhesad
frame, into which chonnel needles could bhe inserted to cut off =11
flow.

(3) The end cells could be constructed higher then the center cells,
s0 that work could be continued even after the impounded woter
started to flow over the lower cells.

The cells snd closures were origineclly designed to be filled with
river-run sand and gravel, capped with 18 in of concrete. However, in case
t.ue bedrock might Le shattered by the driving of the piling, thereby allowing
the fill to be "sucked out", it was desirable to remove the overburden in each
cell and place a 2-Teet (0.6 m) lsyer of concrete in the bottom of each cell
as a seal. Another possibility of failure was erosion of the hedrock at the
toe of the dam, which might extend back under the piles and allow the £ill to
escape. To prevent this, an apron of derrick stone was believed to be necessary
along the toe of the dam extending shout 20 ft (6 m) downstresam. A Further
precaution against follure was the provision of four bhlank-flanged pieces of
8 in (20 cm) dismeter pipe in the concrete cap to permit pericdic inspection

of the £il1l within the cell.

The difficulty and cost of placing derrick stone made 1t necessary to
reconsider the type of £ill in the cells. Final plang provided for them to be
fi1lled with concrete. The tremiedl/concrete in the bottom of the cells nnd the
upper 18-in (47 om) section of concrete were to contain 6.5 snd 5 bags of cement
per cubic yard, respectively. The concrete between wis 1o consist of & lean
mix, containing 3 basgs of cement per cubic yard (0.76 ma). Derrick-stone

protection at the toe of the dam was elininated.

Construction Work was begun during the week of 18 August, when the contractor

sinmultaneously began the construction from esch hank of access roadways on the
river bed above the dam; excavation for the danm; construetion of ¢ timber
template for setting the sheet piles; and unloading of the plles ot the railhead

/ and trucking

l/ Tremie = a large metal funnel used for the distribution of freshly mixed
concrete over a site which is below woter.
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and truckin. them to the site. Work on the upper gote of the locks and the
canal was performed as descrilbed to permit the diversion of part of the flow
of the river.

By September, work wis well underwany from both hanks when & night shift
was ndded. The first piles were set in cell No. 16 on 3 Septenber; the first
concrete pluced was in that cell on 9 September. After that initial pour,
there were only five working days during which no concrete was placed.
Overburden within the cells was thoroughly cleaned out to bedrock to provide
maximun hend between concrete and rock. When it was necessary to place concrete
under water, a l-yard tremie bucket was used. The top surface of the concrete

wi.s cured with wet sand frr o period of Tourteen dzys.

Before the closure arcs were set between the maoin cells, 1t was
necessary to close off the opening between the cells by placing a bulkhead
against the angles previously welded to the cells for that purpose. The
abnormally low flow in the river (only 1,110 cfs of 31.3 m3/sec) nade it possible
to operate the plant from dilkes constructel avove the dam. f4s the pool rose,
new ramps were built to keep the equipment clenr of woter. Had the floor of
the river bteen aversge or grenter, the plant would hove had to be opersted from

the tops of the cells.

Final concrete was placeld the dny after water topped the low part of the
dom, just 52 days after the start. Good planning and execution, and low river
flow, made possihle the completion of the contract well chead of the planned

100~day schedule.

The materisls involved included appreximately 22,000 linear feed
(6,600 n) of steel piles, 6,000 cubic yards (170 m3) of conerete, 2,200 cubic
yards (62 ms) of excavation, and 70 tons of derrick stone. The necessary
access roads and dikes required an additionnl 8,000 cubic yards (226,4 m3) of
excavation. The major plant used consisted of three cranes, a bulldozer, two
ir compressors, three concrete huckets,and two pile driving hommers. The
project was completed at & cost of $256,000, exclusive of the cost of the

removal of the 01d dram.

/ BURRINJUCK DAM
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BURRINJUCK DAM @QLARGEMENT}/

Waser congervaticn and Irrigation Commission, New South Wales, Australia
has made good progress during the past twelve months with the strengthening
and enlarging of Burrinjuck dem on the Murrumhidgee river. The greater
proportion of the work has now been completed and within a few years the
storsge will be increased by 130,000 zcre £ or 160,355 m3 (one fifth of the

present storage capacity).

Alteration to the dam include cement grouting of the main wall to
eliminate leskage, construction of 24 huge councrete buttresses against the
downstream face to strengthen the heightered wall, and enlargement of the
Spillway to incorporate thive lurge steel gates. The buttresses, which
contain some 55,000 cubic yards (42,075 ma) of concrete weighing about 100,000 t
are almost complets, and wori is procecding on the spillway. In the enlarged
spillways and associated works theve will be an additionzl 100,000 4 of

concrete.,

0T MHERMAT, STEAM TNVESTIGATIONS IN NEW s’

New Zescland Govermment announcas thal following preliminary.investigations
intco & proposal te manufncture heavy ~ater in New Zesland, it has been decided
to proceed no further with the project. The investigation were carried out
in co-operation with the Harwell Atomic Snergy Regearch Establishment in
Englend and were based on the use of geo-thermol steam for the process. It

is poszible thet the scheme may he reovived later.

Investigation of geo-thermal stream resources in the North Island will
continue with the ohject of avplyvirg them to the generation of electric power.

A site Tor & geo~thormal stesm statlon on the Waikato river near Wairakel

a1 b TR S can T . RN - NI -

LG boon sellotody fnd U gl ODilalt 3 @iy Thelnd D Conlnl Attt Mre Diwad wuug
chiel development engineer of Merz and McLellsn, consulting engineer, has

returned to ILondon to proceed with plsns for the plant.
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1/ Abstracted from Commonweslth Fngineer, 1 February 1954, page 284.



