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Editorial

West Pakistan and Desalinization of safig waler,

CCORDING to the Indus Basin Treaty with India, West Pakistan is
LA entitled to fresh water supply from only three rivers. Their total annual
flow amounts to 138 million acre feet. The flow during six summer
months is 110.0 million acre feet, about 70 percent of it being the result of
monsoon atcivity. A large portion of this water flows into the sea and is
wasted. Ewven if we succeed in the near future to construct reservoirs to store
this run off, the magnitude of our usable fresh water resources will be 105 or
110 maf for 73 million acres of culturable area lyirig in the Indus Plains.
At present abouit 72 millicn acre feet of water 1s being used for 33 wmilliyn
acres of land, so that hardly a foot and a half of water reaches the fields
after accounting for conveyance losses and wastage. For successful agri-
cultural operation and land managemient, we must have at least three times
this depth of water. Thus the conclusion is inescapable that either we
should reduce the area under irrigation or find new sources of water The
only other available source appears to be ground water ; but unfortunately,
in about 9 million acres of former Punjab and about 8 million acres of former
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Sind, this water is too saline to be used for crops. As a result of the pro-
gramme of reclamation of saline land, now being vigorously executed surface
salts will be washed down, with the result the salinity of ground water will
increase still further. This saline water cannot be drained off hundreds of
miles to the sca. The best solution appears to be to take measures for
desalting this water at site and using it on the land.

Moreover, about one-third of West Pakistan is arid. This comprises
the regipn of Baluchistan, which has a furtile belt of land along the Arabian
sea and a number of small valleys, and hardly 4.0 inches of rain a year. If
cheaper means of conversion of sca water into fresh water become available,
there is a great scope for the development of these areas At present sulficient
water is not available even for human consumption. Small port towns can
be developed along this coast only if fresh water is made available.

For West Pakistan saline water conversionis a must and the sooner
it is done, the better, Nature is bounteous to Pakistan. It has given us gas
for the interim period till we develop other sources of power. Water is the
biggest source of power for this province and potential power equal to 40
million K.W, is going waste. Vast resources of wind power along the sea
coast are also going waste. West Pakistan has yet to utilize this inexhaus-
tible natural source. By using some of the methods discussed in this volume
power from all these sources can be pooled tozether to desalt saline water. It
is time we started benefiting from the experiments of world scientists, which
they are assiduously conducting, for converting saline water into fresh water.
During the recent years innumerable conference and symposium have been
held to pool together the experiences of the various scientists working in
different parts of the world. It is hops=d1 that in the very near future
development of solar energy, wind energy and similar sources of power will
lower the present high cost of saline water conversion. In this country,
some individual efforts are being made on the investigation of the subject,
but the problem nzeds concerted action to keep in step with developments
in this field.



AYUB BRIDGE

_ REPLACES THE OLD
LANSDOWNE BRIDGE ON THE INDUS

Old bridge had lived its life.

The Ayub Bridge has been constructed
on the down stream side of the old Lansdowne
Bridge, over Rohri Channel of River Indus,
between Sukkur and Rohri. The former
replaces the latter which was constructed
and opened to traffic in March, 1830 The
material used on the old bridge was wrought
iron and early steel, which after rendering

than half a century,

service of  more
started showing signs, of distortion and
cracks in the concrete bed stones. As a
result of detailed investigation it was decided
that the bridge should be replaced. Until
its replacement, engines of a lighter group
were permitted to haul trains over the
bridge at a restricted speed of 3 m.p.h.
WNew bridge to be a single span arch.
The new bridge was, initially proposed
to consist of multiple spans, but this pre-
sented a great difficulty in the construction
and consequent
This design was, therelore,

of piers high cost of
construction,
abandoned as a single span arch, decided
to be the most suitable and cconomical for
the new bridge. World-wide tenders were
invited according to the design prepared by
Steinman Boynton, Gronquist and London,
Consulting Engineers of New York and the
contract was awarded to Messrs Dorman
Long & Co. of U. K. and M/s Gammon

(Pak) Ltd. in November, 1939.

The Design,

The single span arch 82§°-9" betwesn
centres of the lower bearings and rise of
180 ft. now spans the Rohri Channel of
River Indus. The two arch ribs are 43 ft.
apart and the arch truss is 60 ft. deep at

the bearing and 24 ft. in the centre. The .

total height of the arch at the crown 18
204 fi. of the
bearing.

above the centre

Grouting the foundation,

The foundation work was started on
The two reinforced
the arch
While
South

21st November, 1939,
supporting
rocks.

voncrete skewbacks
have been founded on
excavating for the foundation of
Abutment,
bed rock which penetrated right underneath
the Lansdowne Bridge Abutment alsg. The
fissure was then sealed and pressure grouted
upto 15 ft, below the foundation level.

a fssure was discovered in the

foundation work was completed towards the
end of December, 1960.
The Erection.

The erection of the
was commenced simultaneously from the
in the form of cantilevers

steel arch
two abutments
from the two skewbacks and creeper cranes
on the two cantilevers worked progressively
erecting the steel work of the arch. Shop
fabrication of the steel arch was done at

Messrs  Dorman  Long’s  Workshop  at

lower .

The -



Middlesbrough. The two halves of the
arch were joined together about 230 ft.
above the water level on 30th June, 1951.
The final adjustments in the arch were kept
in progress till 10th August, 1961 when the
arch was finally completed and loads trans-
ferred to the holding down bolts of the
bearings.

The bridge decking is suspended from

the arch by 21" dia. wire rope suspenders.

The total load that each suspender carried
is 55 tons against the designed strength of
277 tons, The width of the roadway bet-
ween the kerbs is 15 fi. The deck girders
are 27 ft. apart centre to centre. The sus-
pension of the deck started from the centre
of the arch and worked back to the abut-
ments by the creeper cranes. The first
panel so suspended was on 13th August,

Contd. from page 39

(#i) Water supply Law and Sewerage
Law, be enacted,

{izi) Regular courses  for

training
Engineers and Technicians be
started in
cal institutes for those already in

“service and for the new comers to

Universities and techni-

" get specialised training.

1961. The entire decking was completed in
the first week of October, 1961,

The Material used.

The bridge was substantiaily completed
in February, 1962 and tested for M.L. load-
ing at 30 m.p.h. and declared opened lor
public traffic on 6th May, 1962, by the
President of Pakistan.

Detail of materials used in the Eridge:--—x

Clement 4000 Tons
Shingle (Hirak) 320000 Clt.
Sand (Bholari) 160000 Cit.
Stec]l Reinforcement 131 Tons

1000 Tons
1907 Tons

H.T. Structural Steel.
Mild Steel

Cast steel in Bearings 85 Tons
Pipe railing on Arch 5342 Lt
Suspender strands galvd 9300 Lft. 76

Welded track o2y -5"
(is) Sanitary Engincering Degree
course be started like  other
branches of Engineering.
(v) Sanitary Engg, research stations
- be opened in the country for

sewerage disposal and night soil
with garbage in particular.



SALINE WATER CONVERSION

B
Frank Schneller A.M.ASCE. Assntl’al:; Editor, Civil Engineering, New Yorlk.
Conversion of saline water lo sweel usable water is as much a problem of { nterest to Pakistan oy
tn any other country of the world.  Iis vast arezs of alluvium Jormation comprising the Indus
Plains passess pockels and zones of high'y salins water.  We are underiaking big schemes for
utilization of underground water. If water {5 pumped only from sweet zones, iy pollulion from
saline waler pockels is expecled sooner or later ts floww into the good quelity regions. As a remedy
it ix proposed to pump out this saline waler also fo chrck ity inbermizing with the sweet water,

Disposal of this saline water 15 a problem.  Waler of low salt content can be mixed with river

waler and used for irrigation, but in large areas water is such as cannot be wsed even afier
dilutation. If this saline water is disposed of through natural drains, the spreading of this on
the lands lower down is a real danger. It is even now satd that small dozes of salts of irrigation

water had a cwmulative effect on raising the salls content of the agricultural land.  Spoiling low

areas af the cost of upper regions is an umwise policy.  Pakistan shall have to consider the

possibility of conversion of this seline wale tnto good quality water on the spoi.
Again vast areas of Baluchister, comprising nearly 80 million acres are thirsty dry

lands when a source of fresh waler can make them bloom.  Perhaps a cheap method of conversion

of sea water may help fo change the conditions of the area in the near future.
All over the world intensive experiments arve in hand to convert sea water inlo sweet
We have been giving bricf information of the world conferences being held to diseuss the

water,
In this arlicle, which we have reproduced from December Cizil

Present status of the knowledge.
Engineer, the present status of the saline water conversion i5 set forth for the interest of our readers.

Franci:co and Los Angeles, previously
Water delivered to the consumer at a hauled its water some 45 miles from
cost of § 1.45 per thousand gallon will not Armona, California, by tank car at a cost

scermn like much  of a bargain  to  maost of about £ 7.00 per thousand gallon.
American Engineers. In nearly all areas Delivered to the customer, the cost rose to

.5, needs more water

of the United States, water is available for
about 25 to 40 cents per thousand gallon
But to the peeple of Coalinga, California
3 1.43 is just about 1 5 per cent of what they
formerly had to pay. Coalinga, in the
SBan Joaquin Valley, midwav between San

over 5 9.00.

Our present water supply is not unlimi-
ted, Over 300 billion gallons of water is
used every day in the United States, On
a per capita basis this amounts to about
1,700 g.p.d. for every American. Domestic

Reproduced from Civil Engincering—Vol, 31 Z-\”D 12 l;ir-u:.-u:emher 1961 issue,



TABLE 1
, PLANTS IN DEMONSTRATION PROGRAMME FOR SALINE-WATER CONVERSION
[ End
' . Product, | Architect and
Location | Process Capacity Dissolved | Engincering Construction Remarks
ipd. Sales in | Contract Conlract
PPm.
Freepaort, Multiple-effect | 1,000,000 15-20 Sepr. 24, | June 8, 1960 - On line June 196)
Tax. long-tube Sea Water : 1960 Chicago :
vertical type | W. L. Badger Bridge & Iron
distillation | & Assocs, 51,252 797
: §112.000 J . R
i [ |
Point Multi-stage | 1,000,000 1525 | Sepe, 24, 1960 ] Nov. 5, 1960 On litie Jaa. 1962
Loma, i flash evapo- | Sea Water i Fluor Westing-House
San Dirgo!  ration | | | $102,000 | Elec. Corp.
Calif. | i | | $1,608,000
| |
Webster, | Eleetrodialysis | 250,000 | 250 Sept. 24, 1960 | Nov. 16, 1960 On line Oet, 1951
&, Dak, | i  Brackish : Sur, of Re- | Asahi Chemical
: Well-water, | clamation 1 Co. Lad., and The
1,800 ppm. £50,000 | Austin Co.
| : ' $482,000
_- |
Raoswell, Forced circu- | 1,000,000 50 Oct. 28, 1960 | Bid Opening, Oa line Jan, 1963
M. Mex. Jation vapor- | Brackish Catalytic Dec. 5, 1961
compression | Well-warer, Const. Co, |
| 24,000 ppm £96,700 [
_! g |
Wrights- | Freezing 250,000 | Less Lummus Corp, 2 | On line May, 1963
ville Sea Water than 400  $99.800 ' '
Beach, ' !
N.C,




use averages less than 150 g pd. per person
but industrial processes take prodigious
quantities.

The Saline Water Act

In 19:2 Congress passed the Saline
Water Act providing §2 million for a 3-year
study of economical means of developing
fresh water from saline water, Research and
development were entrusted to the office of
Saline Water (OSW), Department of the In-
terior which formed out research and develop-
ment contracts to institutions and industries.
This Act was amended in 1955 by Public
Law IIT which increased the appropriation to
$ 10 million and extended the tims to 10
years. Under these acts the Federal
Government has worked jointly with state
and local governments, private industry,
and educational instituitions in establishing
pilot plants to study the various processes
of saline water conwversion.

A law passed in 1958 added substan-
tially to the already mushrooming develop-
ments. An additional § 10 million was autho-
rised to ‘provide for the construction,
operation, and maintenance of not less than
five demonstration plants for the produciion
from sca water or brackish water of water
suitable for agriculture, industrial, municipal
and other beneficial consumptive uses.”

One of the last things the 87th Congress
did before adjourning late last summer
was to pass Public Law 87-293, which
authorized an additional § 75,000,000 for
further study (research and development) of
saline water conversion between 1963 and

1967.

Five Demonstration Plants
Five processes have been selected for

the first ..demonstration plants.: multiple-.

eff.ct

sCa waler

lang-tube vertical distillation  for
multi-stage flash
distillation for sea water conversion and elec-
trodialvtic process for brackish water ; forced
: distillation

conversion ;

circulation, vapor-compressicn
for brackish water : and freezing process for
sea-water conversion. Table 1 gives perti-
nent data for each of these plants and
processes,

The largest sea-water distillation plant
in operation todav is on the Island of Aruba
in the Dutch West Indies of the coast of
Ven-zuela’ This $ 10 million, multiple-
effect distillation plant produces nearly
3 mgd for about §1.75 per 1,000 gallon
delivered to The largest
complex of conversion equipment is found
in Kuwait (on the Persian Gulf} with a
daily production of 7.5 million gallons

A LONG-TUBE VERTICAL DISTILLA-
TION PLANT.

Last Junc the first of the five plants
went into operation at Freeport, Tex.  This
multiple-cffect long-tube vertical distillation
plant has a design capacity of 1 mgd.
Here saline water is passed through long
vertical tubes in which it s
boiling temperatures by condensing water
vapour or steam on the outside of the
tubes. The feed proceeds to a separation
chamber where the clean vapour is sepa-
rated from the brine.

the consumer.

raised to

In a multi-effect plant, such as the
one at Freeport, the outgoing fresh water
preheats the incoming sea water, which
then enters the first effect, where it is
boiled by steam hcat. The water vapour
produced here goes to the shell
the second effect, where it
at lower pressure than the first.

side of
is maintained
Here it

o




conddases  and nelds hrs'lt to bolf 1:I1e
feed, which is liquid carried over “from the
first cffect. (See Fig. 1.} The
vapour is the desired fresh-water product.
The cycle is repeated through all following

cffects at [-m:wr{:s-suf..fnaljr ]::rwu tcmperatures

cond n_:'_nse&

and pru,ss-ures

A pilot dlstlllatmn pIant operating as
described above was built at the Inter-
national "‘»1r‘x¢1 Campam s Marine CDT‘I‘G-
sion Test ‘%ratlon at Harbor Island, N.C.

~.  To apply the: knowledge gained from
the pilot -plant to practical use, the OSW
built- its first demonstration plant with 12
effects, using long-tube vertical evaporators.
The first-efeot temperature is 230°F and
the final. effect -temperature is 110°F. -The
final brine is concentrated ahout four-fold.
Scaling on equipment surfaces exposed
tn saline water is one of the main pro-
overcome in  converting
One method  of
employed at Freeport,
(sceds) of the scale-
forming material in  suspension. When
these are introduced into. the evaporating
liguor, forms  on  the
sceds rather than on healing surlaces.
Half of the product water of this plant
s being sold at $0.30 per 1000 gallon
Chemical Co. for _indus_trigl

hlems to be
saline water to ﬁ'(:sh._
preventing scaling,

uses  fine erystals

additional scale

to the Dow
use and the remainder. to  the
I'reeport to supplement its present muni-
cipal supply of fresh water at a Cost
of $0.20 per 1000 gallon. Other objectives
of the Freeport plant are:

(1) te make corrosion test, to find the
most economical materials of construction for
long-term use, and

, 10

City of

(2} to exan: the public’ to see sahnc—
water conversion  in operation.

The Freeport  plant,  built .b}-' the
Chicago Bridge and Iron Co., is repor-
tedly producing fresh water at ahout

FL24 per
expenses for demonstration and experimental

thousand gallon including all
purposes. OSW reports that the knowledge
gained from this plant will make it pos-
sible to design a 20-r ngd. p]ant that can
produce fresh water for $0.50 per thousand
gallon.

Flash distillation,

A multi-stage flash-distillation plant

on Point-Loma, San Diego, Calif, is
designed for a capacity of 1| mgd. This
plant will have 36 stages. A feature is
prevention of scaling by flash evapora-
tion. (See Fig. 2)..

The essential unit of a flash evapo-
rator is a vessel maintained at a- suitably
heated

water  hoils

reduced pressure into which the
sea-water is  sprayed. The
instantly and the steam flashes off. What-
ever scaling may result occurs in the flash
where it does not  interfere

significantly  with  the

vessel
operation  of _the
unit.  Such a flash

evaporator usually

consists of a number of flash wvessels . in

series, maintained at progressively lower
The sea water 1s first heated
in a unit that is completely separate from
the flash

operating

pressures.
vessel.  Because of - the low
temperatures and the
additives, in the
heaters is not expected to be serious.
Flash evaporation is especially suitable
large
waste

use of

scaling unit's  tabular

J'ur Inmhons where warm water in
amounts is already at hand, as is
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FIG. 1. In long-tube
vertical-distillotion pre-
cess, saline water in
the tubes is raised to
boiling temperatures
by conderising water
vapor or steam on out-
side of tubes,

Sea waler

FIG. 2. In flash distilla-p
tion process, sea wao-
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40 _ & R De
cooling water in chemical plants of the In the demonstration plant of tae
surfaces layef of a warm sea. The steam Gffice ‘of Salinc water at San Diego, being
produced can be used to drive a turbine built by the Westinghouse Electric Corp.,
and produce power, before it is condens the sea water will be preheated under pres-
Eed rg’r 'IJ.SE-' aAs fI'GSh water, Such a ﬂash sure and thEn 'i.ﬂtl'ﬂduC¢d irltﬂ thﬂ: _ﬂa.sh
evaporator has been operated successfully vessel, where the pressure is lower than
as a pilot plant at the University of Cali- the equilibrium pressure of the feed. As a

G part of the water flashes up in vapeur,
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g- 3.In electrodialys’s, salts are removed from the
water through memberanes that are one way
permeicle. 3odium ijons (MNa) move toward the
c thade and chloride ions (cl) towards the anode.

Brine

the temperature of the liquid naturally
drops. The vapour flows around a conden-
ser through which the feed water is passing.

The rcemaining liquid travels on to the

12

Fresh
water

Fresh
water

next effect, where the pressure is still

lower and the cycle is repeated. The
plant is intended to operate at a feed
tzmperature of 200°F but may go

higher depending on the success of new
scale-control methods.

3. A plant for electrodialysis.
Electrodialysis removes the salt

the water instead of removingz a
amount of water from the saline solution,
as in distillation. This method takes advan-
tage of the fact that salts in water are
in the form of negatively and positively
charged ions. By applying an electrical
potential across a vessel containing salt
water, the ions are caused to migrate.
Sodium ions move towards the cathode
and chloride ions towards the anode.

Separation of the salt from the water
takes placs in an electrolysis vessel divided
into compartments by means of mesmbranes
made of ion exchange resins. The simple
three-compartment cell with two membr-
anes shown in Fig. 3 illustrates the princi-
p ¢ involved.

Materials for the two membranes are so
chosen that one allows cations
{positively charged par:icles) to pass through
it, and the other only anions (negatively
charged particles). Th: membranes are
so placed in the cell that when current
is applied, the ions-move from the central
compartment through their respective
exchange memberanes into either the

anode or the cathode compartment. That
is, the anions move toward the anode
and the cations move toward the cathode.
At the same time the two membranes
act as barriers to prevent ions from moving
back into the central compariment. The
result is that the water in the central
compartment is efTectively desalted.

from
large

onl v
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Qince the amount of electricity needed,

and the current density, are directly
proportional to the salt concentration,
considered

the method is not at present
suitable for the purification of raw sea water

with its salt content of 35,000 ppm or

mare.

In seme large commercial cells in use

today, an electrolysis stack may contain
300 membranes, Suitable
separate

As many as
manifolds continuously
streams into fresh water and waste brine.

the exit-

The OSW electrolysis plant at Webster
8. Dak., began operation in October 1950
to convert brackish well water. It was
built by the Asahi Chemical Co. of Japan
in co-pperation with the Austin Co. Its
design capacity is 250,000 gpd and it will
electrolyse starting water with about 1.800
ppm of dissolved salts, bringing it dowa to
about 300 ppm.
4. A vapour compression plant.

Turning a large amount of water into
vapour to separate it from a relatively
small amount of dissolved salts is inherently

expensive, Therelore  distillation  pro-
cesses  are  eminently  suitable for
use near a source of cheap fuel

Failing that, more efficient vaporization
must he employed. One such
the forced circulation

_ Compresssion distillation method, Tt i

processes
process 1 vapour
2 : an i

outgrowth . of tke small distillation units
. . A

much used to provide drinking water
during World War 11,

In this process the vapour produced by
but
increases . its

boiling  sea  water is not cendensed

compressed. Compression

cnergy content enough so that it can be

returned to the evaporator to serve as the
the heating medium, After it has heated

the incoming sea water, the compressed
steam is condensed to provide the required

fresh water, (See Fig. 4).

Evaporatar

Maiar
| =
Bring ¢ ) bt |
m -] ¢
Stea 1 ~H ]
=¥ _ZFrpagh water |
Soa water Comprassor”

Pump

FIG. & In forced-circulation, vapor-compres.
sion distillation methed, voper from boiling
sea water is compressed and made to serve
os o heating medium. After heating the in-
coming .sea water, the compressed steam is

zondensed to provide fresh water.

The costs of the process vary inversely
with the temperature ol the operation, that
is, as the temperature goes up the area of the
heat-exchange surface and the size of the
compressor goes down. At high temperatures
the old difflculty with scaling is intensified.
Forced circulation of the feed increascs heat
exchange and decreases scale formation.

Roswell, N. Mex., is the site selected
for the fourth demonstration plant planned
by the OSW. Itisto be a forced-circula-
tlon vapour-compression unit with a design
capacity of 1 mgd of brackish well water. It
is expected that the plant will be operated
at above 212 deg F. The OSW feels that
this of distillation 15

type capable of




maximum fuel economy. Scale will be
prevented by either an ion exchange pre-
trecatment system or the use of a calcium
sulphate slurry scale-prevention system.
Bidders can select either of the above.

5. A freezing-process plant.

Desalting of water by [reezing has the
natural advantage of an inherently low
energy requirement. Also the process can
be accomplished and on ncar atmospheric
pressurcs and at low temperatures, which
minimize scaling and corrosion. The basic
simplicity of the process has the additional
advantage that low-cost materials and
equipment of reasonable size can be used
in plant construction.

The fifth plant in the present OSW
demonstratian  plant progrmme will apply
the freezing principle. Although direct
freezing appears to be the most advan-
tageous method, it has  not been decided
whether the direct or indirect process will
be used. The OSW is preparing perfor-
mance  specifications  for  competitive
bidding. With a design capacity of 250,000
gpd. the plant will treat sea water at
Wrightsville Beach, N.C.

One of the first direct freezing process
investigated was that developed by the
Carrier Corporation. (See Fig. 5). Deacrated
sea water is precooled by loss of heat to
the brine efflucnt and the fresh-water pro-
duct streams. The feed is further cooled
to 25° F by evaporation, whereupon it
is practically frozen. The ice-brine slurry
is pumped to the bottom of a separation
column. where the ice and brine are ini-
tially scparated by a screcen.  The ice moves
to the top of the column and the brine is
recvcled to the freezer and thence Lo waste,

Water vapour leaving the top of the
freezer is absorbed in a lithium bromide so-
lution. The diluted absorbent is regenerated
by heat ; the steam produced is condcnsed ;
and the condensated is used for washing the
ice in the wash column. The concentrated
absarbent is recyeled to the absorber. Fresh
water flows countercurrent to the ice rising
in the column.

The'ice is scraped into a melting tank
where it is melted by recycled frash water.
The effluent [rom the melting tank is
divided irto three streams. The largest

stream flows to the absorber, where it picks
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up the heat of absorption. The same
stream flows through a chiller to preserve
heat balances and then flows back into
the melting tank to melt more ice. The
sccond stream is used for washing the ice
at the top of the columnn and the third
stream 15 product water, which 1 heat in-
terchanged with incoming feed and thence
goes to storage and distribution.

In the direct process developed at
Cornall University the water is frozen by
the evapuration of a refrigerant, liquid
(See Fig. 6).
enters  a

butane, directly in the brine.
The resulting slurry
washer where the ice is rinsed and separa-
ted. The ice goes on to a melter where it
is melied by compressed refrigerant vapours
The refrigerant is

ice-brine

collected at the freezer.
of course insolube in water and is recovered
for further use. It is reported that ice made
with butane can be washed almost com-
pletely without melting.

Propane will be used in a somewhat
similar wav in a pilot plant now being
designed by Koppers in co-operation with
the Office of Saline Water. When
water 13 cooled o 353° F and mixed

sed
with
propane, hvdrate crystals form around the
propane The crystals
washed free of salt and pumped to a de-

molecules, are

composing chamber to which the propane

is also pumped under pressure. Here the
condensation of the propane releases hear
to melt the hydrate crystals. Since the

resulting fluids, pure water and propane
do not mix, they are easily separated as
they flow out, and the propane is returned
to the reaction vessel, Low cost, less than
50 cents per 1,000 gal. is predicted for this
process when .perfected.

Future Possibilities.

Although solar distillation
selected as one of the processes for the first
five demonstration plants, much has been
learned about this process both here and
abroad. While it is doubtful the large-
scale solar distillation will ever be practical
in the United States, it may well be success-

ful in small units in warm, dry arcas where

was not

there is plenty ot sunlight.
Adwvances in solar distillation have heen

in the direction of lowering the cost of

equipment and increasing the efficiency
with which the solar energy is utilized.
Valuable data  have Dbeen cobrained

through the operation and development of
basin solar-still prototypes and small pilot
and suspended-type

plants.  Tilted-tvpe

stills are also being evaluated at test sites.

Several of the distillation processses arc
the farthest advanced to date. New large
commercial  installations in  water-short
areas have heen announced, multistage flash
distillation being the preferred process lor
the conversion of sea water.

scale control have received much attention.
Progress has been in the development

vapour-reheat,multiple-flash process
research, particularly

of the
lahoratory
heat-exchanger

through
in  liguid-liguid
As aresult of laboratory tests with

develop-
ment.
the new wiped-film evaporator, a prototype
A phase of the rotary
vapour-comprassion still has heen completed
and additional research has been recom-
The atomized suspension tech-

is now being built.

mended.
nique has been wunder investigation asa
possible means of brine disposal.

Membrane process continues to show

. promise as an important means ol converting

12
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development
with

saline waters. Commercial
of electrodialysis has continued,
considerable increasc in the number
of installations treating brackish waters
all over the world. Research and de-
velopment under way at the Burcau
of reclamation’s laboratories in Denver
have been expanded and now include a
field test site where brackish well-water is
available.  Several different types of
membranes have been tested for electro-
dialvsis. Four different types of electro-
dialvsis units have been procured and are
Leing evaluated.

Electrodialytic processes are related
to ion-exchange technology, since ion-
exchange tvpes of materials are used in
permselective However,
interest is growing in other wavs of using
ion-exchange resins for saline-water appli-
cations. An example is the work initiated
during the past year in the use of special
ion  exchange materials to remove scale-
forming components belore distillation,
the concentrated brine effluent being used
to regenerate the resins.

memhbranes.

Solvent extraction, that is. the use of
organic solvents to remove [resh water from
saline, has been the subject of further study
and laboratory resecarch. It conunues o
show promise as a possible economical
process for treating brackish waters in the

5,000 to 10,000-ppm range.
Present day cost of Conversion

In regard to cosis it can be stated that
just 10 vears ago the conversion of sea water
to fresh water by distillation processes
produced fresh water in small quantities at
costs of §4,000 to $3.000 per 1,000 gal. It is
generally agreed that the lowest cost of

16

fresh water produced from cxisting large
sea-water distillation plants is approximately
$1.75 per 1,000 gal. The OSW estimate
costs for more advanced distillation process
to be about $1,000 per 1,000 gal. for
plants in the 1-mgd range.

This includes writing ofl the equipment
but not experimentation expenses. Con-
version plants of smaller size for brackish
water using the electrolytic process can
produce fresh water for about $1.75
$1.00 per 1,000 gal.

OSW Director, MacGowan has been
quoted as stating to a Congressional com-
mittec that some phenomnal new process
would be necessary to bring conversion
costs below 50 to 60 ceats per 1.000 gal.
Rescarch is the answer. Time and moncy
and manpower [or additional rescarch are
the keys to economical desalinization.

§till in the Experimental Stage.

That saline water conversion is just
coming out of the experimental stage is a
fact conceded by all. The demonstration
plants of the Office of Saline Vater arc
just that—plants to demonsirate the
validity fcasibility of various types of equip-
and Therc
failures demanding new approachcs, and
there will be progress demanding
The Government is ready to spend the
MOoney.

The $75.000,000 approved by the last
Congress for further work in this field an
amount equal to 3} times the 1otal spent
by the government thus far—puts us in
the saline-water conversion business all
the way. More research and more plants
are coming. Only the future will reveal
our wisdom.

ment techniques. will be

money,



LINING OF LINK CANALS

Y
Mazhar Ali, Section Officer, {(Manuals)

A large number of link canals are to be consiructed under the
Indus Basin Replacement plan. These canals will bz mostly feeder
channels, running across the slope of the country to connec! the
Indus, the Fhelum, the Chenab, the Ravi and the Sutlej to distri-
bute the available viver supplies in summer. Their ifect on the
waler-logping problem, their bed slopes and their stability with
fluctuating supplies are hot issues The author ka; examined the
suitability or otherwi-e of lining these link canals, and the
economics of pumping oul the seepage losses by tubewells. The
Tsimmu-Sidknai Link has been selected as a t3pical example.
The wriler has been incharge of Trimmu Head Works and Havelt

Canal ani thus has studied the problem closely.

A large number of feeder channcls,
commonly known as Links, are to be
constructed under the Indus Basin Replac:-
ment Plan.  They will cut across the
drainage of the country, They will
generate mounds in the subsoil water-table.
Their discharge will also be highly fluctua-
ting over the vear. Lining of these links
to take care of a number of different fictors
1 a controversial subject. It is considered
appropriate to select one such link canal
and study it to get representative results.

In the list of priorities, Trimmu-Sidhnai
Link will be the first one to be constructed.
It will take off from the Chenab at Trimmu
and will fall in the Ravi 6 miles above the
present Sidhnai Weir. It will run for 10
months in a year with a widely fluctuating
hydrograph. This 44 miles long channel
will have maximum designed discharge
capacity of 11000 cusecs. Water levels in
the two rivers at the head and the tail are

almost fixed, aud the water slope available
is tight. There are zones of high sub-soil
water in the head and the tail reaches.
The link also runs parallel to the existing
Haveii Canal, which is a perennial channel.

The original IBAD proposals envisaged
the middle 28 miles, leaving the

lining
zones of high water table unlined. Slope
accepted was 1 : 10500 all through, It has

now been proposed to keep the entire link
unlined, construct its work to a slope of
I : 10500 but 1o kecp free board to a slope
of 1:9300 and to remodel the Trimmu
Barrage to take care of the raised Full
Supply Level of the Link at the head.

Cost of a lined canal
The discharge capacity Q of any

lined secton is determined by the bed

slope S5.as5Q o« ¥V x st

The discharge carrying capacity of a
section increases as the bed slope becomes
steeper,  For a given capacity, the cost is a

17
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direct function of the cross-sectional area,
Consequently as the slope becomes flatter
and the capacity falls, the canal becomes
MOre expensive.

Table 1 gives the capacity ratio of any
scction with variations of bed slope from

1:9500to 1 : 20000. This table also enables
a preliminary comparison of the cost ratio of
lined canals with variation of bed slopes.
be inverse of capacity

Clost ratios  will

ratiog.

TABLE 1

Capacity Ratio of lined scction with variation in bed slepe.

Slope

' oin B0 10000 105000 11000 12000 13000 14000 13000 16000 17000 18000 IS000  200BE
=t L1023 O 00073 00933 009153 00876 00543 (00816 00790 OO7RE 00745 OT25 00T
Capacity :

Ralio 143 141.3 138 130 1290 1240 1195 1134 11L9 1084 053 102.6 1000

TYPICAL X-SECTION OF LUING

) LY —— . [ ¥

~E MASDURY e 3 * i
BT L COAT 3/8:133 CPLATTIR, i k

{: ¥ & i it
Srlvmsonny o [ ] ﬁ.
ey BB ER - L}

Tvpizal sectian for douhle tile lining 15
in Fig, 1. A typical section of a
lined  channel Cost per
100 sq. fr. of lining is accepted as Rs, 200.

shoiwn
is also shown,

Assuming discharge to be equal to
11000 ez, N=0.0!6 and the specifications
of double-tile lining at Rs. 200 per %sft,
cost of lining T-S. Link has been worked
out. If b-d slope is kept atl in 11000,
and side slopes varied froml:1tol: 1.5
to 11 2, the variations in cost per mile are

plotted in Graph I. Between depths of
15 ft. and 18 ft, it shows a successive

increase of about one lac per mile length.
Variaticans  in cost for one side slope but

with different hed slopes of 1 in 11008, 1
in 12000, 1 in 13000 are shown in Graphs
No. 2 and 3.

In a lined reach, the section is narrowet
and deeper, and there is reduction in cost
on other itemns. This reduction per mile
(5000 fr.) of a lined canal for earthwork,
land and works is about Rs. 3.5 lac,

Average cost of lining per mile is Rs. 20
lac. Consequently the additional cost of a
lined canal works out at Rs. 16.5 lac per
mile,  Essentially 999, of this additional cost
is local expenditure and less

than 1 % foreign exchange is involved.

currency
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Seepage Losses.

In a lined canal,
losses are assumed as 2 cs. per m. s7q. ft.
while for an unline1 canal they are accepted
as 8 ¢s. per m. sq. ft. These values may be
comparative for supply and soil conditions.

average scepage

The unlined link canal will not form berms
due to highly fluctuating hydrograph and
losses mayv be on the higher side. If supply
levels are raised for steepening the slope in
such a channel, comparative losses may
be still higher.

TYPICAL - SECTION OF CawualL

— T

3 FREL BoARD

h—l-.—.u.—-b ——t-

e B

In case of T-S. Link., with 1107 cs.

capacity :

Scepage losses per mile of

(i) unlined reach 1245 cs.

{#1) Lined reach = 1.82 cs
Difference = 069 cs.

Periocl for which link will

be run = 300 davs

Hence annual incremental
losses per mile in case of
unlining }

1300x10.66
cusec
gzvs or

= 0.00c4 NAF

Reclamat ion Tubewells

It is proposed to pump out the incre-
mental seepage losses by 200 to 300 ft.
deep, 2 cusecs tubewells with steel casing
pipes and strainers. They will run 12 hrs.

a day throughout the year.

Esiimated capital outlay on a typical
tubewell of 3 cusecs rated capacitv, and
cost of Electrical Transmission and distri-
bution facilities (without cost of generation)
is taken from tables no. 5 and 6 of *‘Lining
of Link Canals™ by Tipton and Kalmbach
and reproduced as Tables IT and 11T here,
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Ttem
No.
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TABLE 1I
Estimated Cost of a Typical Reclamation Tubewell

(Exclusive of cost of power supply facilities)

Depth-250 feet,
Capacity- 3 cusecs. ~
Pump setting - 50 feet.

Ejq.
Component of cost Dollars Rupees .R.-‘{jf.f.?
Construction.
(a) Drilling tubewell 227 1,125 5,750 9,105
{6} Ele¢trie Logging. 75 200 557
(¢} Gravel filling 20 40 135
(d} Pump housing casing 14" 400 160 2,064
{¢) Tubewell casing 10" 723 540 3,782
{f) Slotting tubewell casing 150 450 1,164
{g) Gravel shrouding 312 1,500 2,985
(k) Developing and testing 300 1,200 2 628
(i) Concrete in pump base 50 400 638
{7) Installation of equipment 200 600 1.552
() Pumphouse & QOperator’s qtrs. {0 2,830 Y4830
Subtotal- L:r-ns-—_ T o

truction, 3,355 11,470 27,440

Eguipment.
(¢) Pump, motor & controls 2,100 0 9,096
Contingencies 545 1,130 3,724
Administration and engineering 750 1,400 4.970
Total Estimate cost 6,750 14,000 46,130



TABLE TIII
Estmiated cost of Power Supply Facilites for Tubewells
(Exclusive of cost of Power generation facilities)

Ttem
No. Description Quantity Unit cost  Estimated cost
Foreign  Local Foreign  Local Equiv.
5 Rs. Rs.
1 Construction equip- )
ment and Plant 200 200 1,150
2. High voltage trans-
mission Lines 0.03 miles 6,000 12000 180 360 1,220
3. Mazajor substation )
facilitics 26 Kva 25 35 650 1,430 4,520
4 Distribution
facilities
(@) 11 Kv, lines 0.75 miles 2,000 5,600 1,500 4,200 11,340
() 400 K v. lines 0.40 miles 2,600 2,900 1,040 1,160 6,110
(¢) Distribution trans- z
formers and services 35 Kva 15 a0 525 1,050 3,580
3. Contingencies i
engineering 205 600 1,580
6. Administration and
Engineering 500 1,000 3,380
7. Total estimated cost 4,800 10,000 32,880

Nate : Values represent estimated average quantities for
one tubewell as derived from estimates prepared
for the reclamation of Chaj Doab embodying 3,311

tubewells.
(a) Energy Consumption.
Power required = 7 KW per cusec rated capacity,
Average hydraulic
efficiency of a rubewell = 70%
6400 1 1 100
No of wells required per mile = X — X ——— =835
2 3 365 70
Annual energy consumption =835x3xXT7x365x12
=077 million KWH.
Power consumption per acre ft. =120 KWH
(6) Abstract of Capital Outlay per tubewell,
Tubewell equipment =Rs, 45130
Transmission ete, =Rs, 32850
Offices and Residences =Rs. 950
Total : - = 79930 Say Rs, 80,000
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(¢) Annual Charges per tubewell.

They will include depreciation charges, for the purpose of which useful average life
of bore is taken as 15 years, of blind pipe 30 vears, of iron strianer 15 years, of pumps

etc. 15 years. Abstract of charges is as below :(—
Rupees

1500

Operation staff

Supervisory Stafl
Deterioration of bore
Depreciation of equipment
Normal maintenance, repairs
and lubricants

Total
Electric energy @ Rs. 0.065/KWH
G. Total : ...

Allowing a rate of interest of 49;

Equivalent capitalised cost

170

1170
1660

500
4400
6000

10400

Rs. 2.60 lac.

Economic Comparison of lined and unlined canals.
It is quite reasonable to presume that the cost of maintenance and operation of a

lined canal is not greater than a similar unlined canal

For correct economic comparison,

the cost of a lined link canal should” be compared with the cost of an unlined link plus
the cost of tubewells needed for recovering the incremental losses and the capitalised cost of

the operation of these tubewells.

To recover the incremental losses :—

No. of tubewells required per mile
Capital outlay on tubewells
Capitalised cost of operation
Total : —
Compared to this, additional cost of
lining per mile...

Special problems of T § link.

The ultimate total expenditure and the
proportion of foreign exchange involved
both tip the balancs in favour of lining a
link canal. The Trimmu-Sidhrai Link
however, has some more complications.
The slope available from Trimmu to Sidhnai
i1s very small. Pond Level of Sidhnai weir
will be R.L, 467.0, tail F.S.L. of link 469.0,
present normal pond Level at Trimmu is
490.0 with emergency level equal to 492.0,
F.S.L. of Haveli Canal at head is equal to
489.0. Levels at Sidhnai cannot be depressed

without throwing large arcas out of command.
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=Rs, 8.35
=Rs. 6.68 lac.
=Rs, 21.71 lac.

= Rs. 28.39 lac.

=Rs. 16.6 lac,

The link is being constructed unlined,
with a bed slope of 1 : 10500 in the hope
that this will work. In case it does not,
stecper w. ter slope is needed, all ths
masonry works will be constructed with
water line slops of 1:9500. For correct
appraisal, the worst conditions have to be
kept in view. Ths steeper slop=, with tail
level fixed requires Full Supply Level ar
head of the link as 493 0, about 3 ft. higher.
As a consequence the pond level at Trimmau

has to be raised by 4 to 5 fi,

Raising Pond Level at Trimma will
require either extension of U/S weir floor



or construction of a subsidiary weir down-
stream, as it i3 not fea ible to extend or
th= raft floor.
Upstream, floor extension will cost about
Rs. 300 lac., while expenditure on subsidiary
weir will be Rs, 200 lac. The chances of un-
certainty in river works being great, these
figures may be exceeded considerably. The
rising unit rates of International Con-
tractors may result in a further increase
upto 50 per ceat. About 60 sq. miles of
riparian land will be a submerged, dis-
placing about 15000 people. Their re-settie-
ment will be a big problem and financial
load mav exceed Rs. 50 lac. It will also
becomes problematic to hold th: Marginal
Flood Bunds against the raisad {lood heights
due to deterioratian of river channel. Due
to heavy shoal formation, the weir will get
masked further
capacity

strengthen downstream

and its flood discharge
deteriorate, Raised river
Pond Level and the Link water level will

create water-logging in large areas.

will

Raising of Pond Level can be avoidad
by lining a part or whole of the Link. The
entire length may be lined with a bed
slope of 1 : 11000 and the zone of high water
table may be tackled by constructing head-
ii.g-up regulators, as is bzing done in the
case of Haveli Canal running parallel.
As canal lining is not fully impervious, these
reaches can be fully dewatered without
damaging the lining, if a controlled rate of
lowering the canal water level is maintained.

This is already being practised on
Haveli Canal, Alternatively, the head and
the tail reaches miy bz kept unlined with

bed slope of 1:9500 and the middle
portion lined with a bsd slopz of 1 : 12000
or 1 : 13000.

Conclusions

A lined channel is initially more expen-
sive, but the additional exaenditure involves
999, local currency. An unlined channel, -
on the othsr hand, creates serious warer-
logging. Itleaks 4 tim:s greater than a
lined canal. Tubzw~:zlls requirad to pump
put the incremszntal ssepagz losses change
the final economic appraisal. In case of
T-S link, cost of lining is only 58 per cent
of the expenditurz on tubewells.

exchange comoonent forms a major portion

Foreign

of the outlay on tub=wells while it is less
than one per cent for lining.

All the link canals, will have big dis-
charge capacities, and will run with highly
They will be
Suitably designed
taks

fluctuating hydrographs.
nothing short of rivers.
lined

fluctuations in a much better way.

care of these
Un-
will never form berms, will

channels will
lined canals
meander and will have bed trouble.

In caze of T-3 Link, raising of Pond
Level at Trimmu and consequent remo-
delling of the Barrage can be avoided if a

suitable lined section is adopted.



RIVER SOUNDING

FOR

DISCHARGE MEASUREMENT—II

; by
FAZAL KARIM KHAN

Assistant Design Engineer, Plennirg & Investigations, WAPDA, Lahore

Accurate sounding of the cress section of swift flowirz stream
is importart for discharge estimation. Haigh
developed a drpth sounder which was further modified in the
In this article Alr. Fazal
Karim Kkzn describes a sextant developed by him ts sound
This is his second arlicle.

frrigation Eesearch Institute.

the depth arcurately.

His first, on River Sounding for Discharge

iz 1948

Measuremeni—1I, appeared in the Pakistan Journal of Science. Vol. 13 No. 1., Fan. 1961,

Theoretical background and principle.

It is a mzuer of common observation that
wrdinary sounding weight even though it is
sireamlined, is considerably deflected from
113 suspension: point when depth observations
ar= initiat2d in a swift moving stream. The
velocity impzet of the current determines the
final position in equilibrium of the sounding
load when susgended. When it touches
the bed it may rest somewhere considerably
deflected from the dip point. Uncertainty
of the magnitude of deflection is respon-
sible for undependa .ility of sounding obser-
If. however, it be possible to
deflection from the wvertical
accurately, the sounding can be deduced

VALIONS,

measure its

with sufficient accuracy.

To consider the proposition, reference
1s invited to Fig-1. 8’ is the suspension or

26

the release point which, in practice is the top
of a lower pulley in a pulley block sliding
over the stretched wire rope across the river
over which the sounding load is lowered,

@
——
)
H
e 4 gl we:
o
FIG=1

Theoretical considerafi ng for depth observatons

of stréom by seatanf



Let (H) be the altitude of point S’ above
water surface level (W.S5.L.)
(D) Depth of water below suspension
point.
Additional release of line after the
sounding load has just touched the
Ww.S.L.

(L) Total length of line released [rom
its suspended position at *5’, {{ +H)

()

& Final deflection of the sounding line
when the load rests on the bed.

Then,
LCos ¢ = (H+1) Cos ¢
- H+D
Therefore
D = L Cos ¢—H
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SEXTANT PLATE
{ Drawing net Te scalel}

Thus, for a depth observation we have
to make two linear observations; one for
‘H*® and the other for < and a measurement
for deflection ¢. A special type of sextant

therefore devised to meet the lalter

Was,
requirement. It may, however, be pointed
out that certain assumptions have to be

made in reconciling theoretical considera-
tions actually obtained in the Geld.

‘Sextant—its construction and perfor-

mance

It is essentially a brass plate with rec-

tangular arms. A 90° double scale (direct

and reverse) is fixed at a convenient radius

from the junction point of the arms (Fig, 2).
Further, each arm at

special device of double

its centre carries a

one
This
and

pin-haoles,
above the other, normal to the arm.
is the sextant plate, In order to clamp
set up the sextant plate on a stand, a hole
is hored at the junction point of the axial
In addition,

lines of the sextant arms. LW
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Stratched wre rope. ArfOnQetents Lo sfreos sting

donf sounder of Cufrentmater for doncharge obseswolitrs

circular metallic strips, with guide holes ex-
tending side ways, are fixed ¢n both arins
This helps in wvertical adjustment of the
sextant plate, Its accessories include a long
pointer; a plumb line, 2 supporting rod
tand with a

as  shown

and a
clamp., The parts are assembled
The

15 used on the riverside where lrxwrnnh ATTaT-

in F]rrurc 4, apriratus

gements of the sounding weight can be
made over a stretched wire rope across the
stream, To set the apparatus it 15 necessary
that one arm of the sextant plate should he

vertical and other normal w the cecuon

plane of the stream where soundings have to

ry=



be made. Verticality is obtained by a plumb
bob to whicn the centre line of the arm is
set. The other condition js fulfilled by the
use of sight holes in the sextant plate. - A
point is first selected on the opposite side of
the stream to ensure that the line of sight
is parallel to the line along which section
has to be observed. The sextant plateis
then manoeuvred to enable the object to be
seen through the pin-holes. The sextant is
now ready for use, When the sounding
weight has actually been lowered and 1s
resting on the bed, the angle of deflection is
given by the pointer moving on the sextant
plate, which is set parailel with reference
to the sounding line by parallex,

Basic set up.

It is obvious that for making sounding
observations on the pattern described, a
stretched wire rope across the river is essen-
tial preferably at a discharge site. Over this
rope is run a pulley block of two pulleys
with the help of a winch grab worked
manually on the river side (Fig. 3). Whereas
the running pulley makes it possible to make
observations at selected poinis along the
river section, a sccond one (lower down)
is helpful in lowering the sounding weight
over which it is suspended. This lowering
or raising of the weight is manceuvred
through another winch fixed on the same
side of the river. These are the preliminary
arrangements which have to be made at a
The stretched wire rope
technique enables beoth the depth sounder

discharge site,

and the current-meter to be used conve-
niently in a swift flowing stream.

Experimental procedure,
The sounding weight is hung by a
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FIG. 4
SEXTANT SET UP FOR COBSERVATIONS

flexible wire rope over pulley XNo. 2 of the
pulley block (Fig. 5) and its Lit or drop
is controlled from a winch grab. The pullev
block is first run to a point over the river sec-
tion where the water column below has to be
fathomed. Simultaneously the other winch
is manipulated so that the sounding weight
iz also carried along to the same point. The
altitude ‘H’ of S’ above water surface is
measured by actual tape measurement of the
line released while the weight is Dbeing
lowered on to the water surface. On [urther



lowering, it dips into the water. No sooner
it does this, than it is swung away by the
current action and is consequently deflected
from its normal position. The angle of
deflection gradually changes as the sounder
sinks deeper into the water till it rests on the
bed. In actual practice, the line is released
with such a speed that the sounder touches

The souncer is then slightly dragged back on
bed to make sure that the line is taut. Bat
one has to be careful to make sure that the
sounder is in contact with the bed. Any
practising engineer or observer actually
conducting the tests can easily judge this
from experience, For recording deflection
the sextant is set as alrcady explainzd.
Deflection angles on both sides of the
pointer are read on the scale and meza
value accepted. Usually, onz or two cxtra
observations are taken to confirm the resulzs.
This is done by further pulling up tae
sounder, rather dragging it up the bed,
and one or two sets ol new measuremen:s
are taken for sounding line and deflectizn,
The deflection would naturally change, and
alsy the length of the release line (f), bat
the results when computed have alwzivs
shown remarkable uniformity.
Assumptions :

The accuracy of the results is bas=d
upon the following assumptions .—

I. The sounding line is taut, =al-
though there is a slight sag due
to current action. At greater
depths, 1 to 3% deduction has 1o
be made from the overall lengih
of the line () depending upon
the weight of the scunding load
and current velocity.

2. The river width and slope of
the bed is practically uniform
in the region considered. If,
however, fall in the bhed s
appreciable, necessary correction
can be incorporated from the
slope gauges.

3. The sampler does not sink into
the bed mer rests on a boulder,
that is to say, that conditions
of a firm and even bed are
stipulated for the period during
which the observations are in
progress.

4. The sag between the release
point of the sounding line on
the river bank and the release
point on the stretched wire rope
is considered to be negligible.

Discussion of results and general
review :

Table 1 presents a specimen of soun-
ding observations mads on one occasion
on a river discharge site with the help
of the ‘Sextant’, The results are quite can-
sistent, varying only by 3%, (rom the mean
figures. The instrument is rugged, reliabis,
efficicnt and well adopted for use in th=
field. One can proceed with the sounding
observations right from one bank of ths
river across to the other without bringinz
the sounder back to the working sice
during the operations. Besides eliminati ¢
all risks to personnel, it makes river gaug-
ing possible when the stream is running
at high discharge. Another aspect is it
low working costs as compared with arn
electrically or hand opcrated cable wav.
In relation to the boat method, ut :=
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RIVER SOUNDING FOR DISCHARGE MEASUREMENT—II

BY

TFazal Karim Khan, B, A., Jr. M. L. E. (Pak)

. TABLE—1
Depth measurements with the help of SEXTANT
' | | -
| H' (inft) | ' Angle of dellection | Do
Suspension position | B ‘ T : () D
{Distance from  re- [T | ey | () | — T s db (mean}
{erence point), Obser- | Corree- | b s o fin 1)
ved Led | | 1 2 {mean)
PRERRP l B I o o T—— | —— R - —_— Cenmem
75 | 10,42 21,09 | 40 1,59 | 4l.a 52.5 | 52,0 16 16,41
| o | 5 %5 56.59 48.3 48.5 ‘ 48,8 Gha | 15061
i N | a2 il 52,59 14.5 44.5 44.0 719 1621 | 1606
| | l |
L) 10,67 | 200 M| T0sE | GRD 5.5 | 500 515 5,036
b Ca f oas [ oodS Gi.e4 | s6o | o570 | 565 | vBOZ [ 1546 | 15.56
. e
| |
| | |
125 | 18.17 | 2034 | 55 7554 | G603 | 613 | 608 | 488 | 16.46
T 50 [ 7034 | 590 | 600 595 | 308 | 1G.86 |
| ' ' | G s :
T . 45 | Bha4 . 5L5 56.5 A6.0 “559 1616 | 16.4%
| .
| |
LA WR.GT ) 20084 55 75,84 44 5G4 35,9 561 21.66
i ! |
|5 o 50 | 7084 | 53.5 | 545 | 540 | 588 | 20,76
I | ! o
S 45 6584 | 505 51.5 51.0 (29 20,56
! I ;
i ! i 40 G084 492 50,2 49.7 H47 | 18,56 20.3%
| ,

NOTE:

Letiers M !

»

Clarregiim
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L
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'
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d=cidedly superior, as it is impossible to
keep a boat stationary in a swift mountain
stream.

The author, however, does not lay
claim to its finality. It is a newly intro-
duced instrument and has a scope, as is
the case with almost all new appliances,
for further improvement and refinement.
For example, the parallex method needs
improvement s3> that the deflection is more
accurately read and personal error climina-
ted to the minimum extent. Similarly, sight
holes can be replaced by small lenses in
order to give a more exact view of the
line of sight. The instrument has been
devised and introduced and it is now for
the research minded engineers to perfect it.

The article will be incomplete without
a word on the sounding weight, Deflec-
tion and linear measurements of the sound-
ing line are apt to yicld incorrect resuls
if a light sinking load is used. In that casc
it is likely to remain suspended or at the
best may touch the ground far downstream
of the dip point depending upon current
velocity,  The former condition does not

lead us anywhere. In the latter case only

grossly erroncous observations can be ex-
pected due to considerable sag in the
sounding line. A stream lined load of
hundred Ibs. weight has practically been
found to be suitable for a current velocity
of 5 to & fifsec. For higher velocity of
flow, a load of 150 lbs. or more may be
preferable.
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PROGRESS MADE IN THE FIELD
OF SANITARY ENGINEERING

IN JAPAN

By

{JBAL AHMAD Exscutive Engineer, Rawaipindi,

Mr. Iobal Akmad whe kad been on a five weeks sindy
tour under Colombo Plan, describes present facilities of
He discasses the existing
He gives some

sanitary engineering in japan.
sanitation law in force in thot couniry.
suggestions to be adopted in Pakistan.

A—Water Supply
|. Development of Water Works.

[i'-';.' Hl-ﬂﬁfj.

It was in the early period of the Meiji
Era, in the seventies and eightics of the last
century, that modern water works technique
was introduced and practised in Japan along
with other developments in the comntry
under the influence of \Yestern civilization.
The first primitive water supplv channcl
was laid in 1590 in Kanda ard the second
followed in 1653 as Tamagawa Water
Supply Channel made of non-pressure type
wooden and storie ware materials, but it was
in 1055-1867 AD., when the first Water
Works on modern line was constructed in
Yokohama Port by a British Engineer, Col.
Permal. For the first time in Japan pressure
type iron pipes were used, which served slow
sand filtered without chlorination. This
Water Works was designed for population of
70,000 with maximum supplying capacity of
1.5 m:]lmn gallons per day, at an exp::ndi-

ture of 1,075,000 Yen (i.e. £ 1075 or about
Rs. 14,000/-).

Water Works were later iustalled by
other important towns, like Hakodata and
Nagasaki. Then the First Water Supply
Law was enacted in 1890, and Osaka, Kobe,
Okavma, Hiroshima and Tokyo lollowed suit.

'6) Infroduction of Rapid Sand filteration

and Chlorination.

Rapid Sand filteration technique was
first introduced in the year 1912 in Kvoto
the old capital of Japan, while chlorination
was introduced in 1623 in Yokohama.

{c) Postwar Development.

After the impact of World War II,
the Japanese Water Works development
mzde considerable progress.
of ¥ automation™ or
introduced in Water Works Engineering.

I Present situation of Water Works
in Japan

The Japanese Government
official figures as of March 1938,
shown in Table “A",

The technique
remote control was

issued
which are

I"hc Paper was rcad in 13th Pakis:an Science Conference beld at Dasca Jan, 11—16th, 1961,
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TABLE- A
Population served with potable water supply in Japan.
(As per report of Ministry of Health Welfarc)

5. Description Pupulatian Ratio to No. of water
No. served. population. works,
1. Large scale water 29,925,000 32.89, a00
works,
2. Small scale Water
Works. (Population 4,090,000 5.8% 4,000
less than 5000 persons)
3. Private water works. 3,090,000 3.4%, 3,600
Total :— 37,103,000 40.7%, 8.600

Thus 40,7%, population was being served with piped water supply in March, 1958,

III. Tea Years Water Supply Pro-
gramme.

The Japanese Government has formu-
lated a 10 years D:ve'opmeat programme
for the period 1958 to 1967, at an
est'mated cost of 345,900 millioa Yen (ie.

545 Million sterling). The plan aims at
providing potable water supply for 909 of
the population. Breakdown of the pro-
gramme for the served population is shown
in Table “B”,

Table B
Ten vear Water Supply Development Plan,
(Framed by Ministry of Health & Welfare Govt. of Japan from April, 1958 to March 19567).

S. Description Population
No served
in March ‘58
i e, start
of Develop-

ment plan.

Total population
to be served on
completion of

Increase in
population
served at the

1. Large scale

Water Works. 29,925,000

2. Small scale
Water Works 4. 090,000
3. Private Water Works. 3,090,000
Total :— 37,105,000

Completion of plan.

Dev. Plan

23,726,000 53,631,000
95,365,000 99,455,000

1,642,000 4,730,000
50,731,000 67,836,000
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Total estimated population
of Japan in 1967. .

Total population to be

97,615,000 .

served with water supply

in 1967.

87,836,000

% age of population to. be

served in 1967

90 9

Budgetary rcquifemcms of the plan have been shown below in Table °C?

TABLE C.
Financial Requirements for the 10 year Water Dev. programme of Japan.
(in Million Yens : 1 £ = 1000 Yens)

S. Description Expenditure
No. _ per annum

1. Large scale water-

works 4;1,453

2, Small scale water 10,140
waorks —_—

Total :— 34,500

Lacal Bond Subsidies Total expendis-

or loan per  per annum ture of 10 years
annurm plan
41,450 - 444,500
7,610 2,530 101,400
52,060 2,530 £45,900

As shown in the table above, a yearly amount of about 535,000 Million Yen (i.e)

63 million

pound sterling have . alrcady been spent.

sterling) is  needed but in the plan pericd 26,000 M. Yen or 26 million
This siows that progress is lagging behind

for want of necessary funds. However, the Japanese Govt. is trying to find ways and

means to overcome this difficulty.

IV. Method of Financing a Water
Supply Scheme.

As a general practice, 25 to 33 % of the
total funds are provided by the Central
Jovt. as subsidy, 40 to 50 % by local Bonds
or loans and the balance by the community
to be benefitted. The financial plan is
based on NO PROFIT NO LOSS BASIS
and is gencrally spread over a working
pesiod of 15 to 20 years.

It is worthwhile mf:ntiahing_ here that
in matters of budgeting and financing, the
Burcau or Deptt, of Water Works in a

municipality is independent of the general
budget of the municipality.
V. Water Supply Law of 1957.

The old Water Supply Law of 1890 was
abrogated and a new Water Supply Law
was enacted in 1937. This law laid hat
down different standards of water works
Enginecring and has made it compulsory
for 2 municipality to obtain permission and
technical clearance from the Health and
Welfare Ministry. An important aspect of
this law is the chapter on -awarding punish-
ment which, in brief is as follows —
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Punishment. () When certain conditions as impo-

I. Imprisonment up lo 3 years cnd fine uplo sed by Govt. as a pre-requisitc 1o
300,000 Yen to Mayor and communily. start or before completion of

Yen fine.

(@) Water supply scheme is started
without the approval of competent
authority.

(5) Community does not stop the
supply of water when ordered
to do so by Prov. Govt. or Central
Govt. on account of bad quality of
water.

2. Imprisonment uplo one year and 100000

(¢) If additions and alterations in
construction are made without
approval of competent authority.

(6) If water supply stopped without
any reason or prior approval of
Government,

(¢) Ifan application for grant of water
supply from a person within the
water supply area is rejected or
extraordinarily declayed without
any genuine reason,

(d) If maintenance and execution is
not entrusted to a properly quali-
fied Engineer.

(e) Ifremoval of replacement of any
construction or installation as
ordered by Government is refused
or inordinately delayed.

(f) 1If a neighbouring community fac-
ing shortage of water is denied
supply of the excess water available
with a particular community.

3. Simple fine of 100000 Yen to Com-

murily,

work are not fulfilled.

(#) Quality Examination and ins-
pection of facility arrangement is
not conducted before start of
supply of water.

(i) When a set procedure of water
quality test is not adopted.

(iv) When officials employed on water
works who are required to obtain
physical fitness certificate are

continued even without such a
certificate.

(v) If no chlorination is donc before
supply.

4. For private water supply facili-
ties, if prior intimation to Govt. ir not
conveyed before the start of work, a fine of
30,000 Yen would be imposed.

This law lays down mirimum qualifi-
cations for the work Engineers who cculd
be made responsible for construction or
even maintenance. The qualifications re-
quired are :—

(1) A Civil Engineering degree with a

minimum of 3 years experience.

(2) A Civil Engineering diploma with
a minimum experience of 5 years.

(3) A Civil Engineering Certificate
with a minimum of 7 ycars ex-
perience.

(4) An unqualificd person with a2 mini-
mum of 10 years experience, subject
to conditions that he undertakes
and qualifies the specialised course
of Technical Manager. This course



was also specified in this water
works law,
¥I. Present and fuiure Problems.
Like anv other country, Japan too has
its own problems of water supply.

1. Financial Problems.

A countrv of limited resources, Japan is
faced with the problems of providing ade-
quate funds for the 10 vear Water Supply
Development Programme. As mentioned
above, against the annual requirement of
55,000 million Yen (33 million sterling)
approximately 50 9/ has bzen spent during
the plan period. This position if not im-
proved in time, would affect the plan ad-
versely,

The Government is thinking of [lnating
an additonal public loan to meet this
requirernent.

(71} Technical Problems.

(a) Grouping

Japan is an over-populated country
with a high rate of increase in population.
Duc to rapid industrial developmznt the
cities are becoming more and more crowded
and, being situated very close to one other,
some have merged together. As the source
of supply is common, it has now started
creating water right difficuliies in different
cities. As a solution, the Government is
thinking of grouping them and providing a
joint control with a view to pool the re-
spurces and serve the areas with a bulanced
water supply. The more important group-
ing problems are :—

(1) Kanto District Group, consisting of
Tokvo, Yokohama and Kawasaki,

(#71) Kansai District Group consisting
of Osaka, Kyoto, Kobe, Ete.

(B) fron Probiem,

Iron is found in compound with silica
as Fe 51 Oy in Shikiboku Island, Experts
have recommended chemical treatment
before sedimentation.

(¢) Tuberculation,
The presence of iron is resulting in the
formation of bacteria as “LEPTOTHRIX

and GALLRONELLA".

(d) Fluorosis.

Although th: fluotine and fluoride
contents arc only upto 0.8 PPM. as against
WHO standard 1.00 to 1.5 PPM vyet the
effects in Japan are as of 2 to 2.5 PPM.
Research is being conducted but there is no
solution as yet. According to one theory
Japanese Tea is mainly responsible.

(&) Pollution of surface water.

Industrial waste and over population
is causing contamination of surface water.
A water pollution control law has been
enforced.

B. Sewerage Svstem,

1. Development of sewerage system in
Sapan.

Japan’s first under-ground sewerage was
constructed in  Ginza-Tokyo in 1872, It
was only a covered drain made of bricks or
clay. Such drains were then constructed in
the Kanda area of Tokyo in 1883 with some
improvement i.e. the section of the drain
was changed to nearly circular. In 1800
the old sewerage law was issued by Meij!
Govt, which marked the beginning of the
Japanese sewerage development.
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2. Introduction of treatment plants.
It was in 1922 that the first sewerage

treatment plant, based on trickling filter
method, was constructed in Tokyo and
named Mekawashima Treatment Plaat.
The next plant, named Haridome Plant,
was constructed in Nagoya City in 1930,
based on activated sullage process.

This modern method of
treatment is growing fast,
Laww 1959—Like

sewerage

3. Seawerags Ivater

Supply Law.

The Governmeant revised the old sewerage
law, and a new sewerage law was cnacted
in 1959, The aims and objects of this law
were to fix standard of planning, designing,

financing and maintenance
schemes including sewerage
An important feature of

construction,
of sewerage
treatment plant.
this law is that the city cannot get water
closets connected to the underground
unless and wuntl the
sewerage treatment plant has been pro-
vided at its disposal work. With the
enforcement of this law there is a growing
tendency among the Japanese to provide
treatment plant with each disposal work
within their financial limitations.

4. 10 Years Development programme of
sewerage.

This programme was started in 1958
and is to be completed in 1967. In this
plan 160 cities will be equipped with
modern treatment facilities of sewerage,
at an estimated cost of 150,000 million Yen
{150 million sterling}.

5. Subsidies.

According to sewerage law, 25 to 30 %
of subsidy is to be provided by Government.

SEWerage sysicm
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The subsidy for the development sewerage
systtm under 10 years development pro-
gramme as distributed in last 3 years is as
below :—

1958, 381.25 million Yen,
1959, 460  million Yen,
1940, 710 millions Yen.
6. Present condition of sewerage sysiem
in fapan.

There are 65 cities having a total of 83
treatment plants which are either equippad
or in the advance stage of completion of
equipment with treatment plants spread
throughout the country. The
treatment plant s Mishitozaki Sewerage
Treatment Plant at Shinga town in Kvuzhu
for a population of 6300, while the bizgest
treatment Plant in operation is at Tokvo.
known as Shibouron Treatment Piznt
designed for a population of 2.1 millien. The
breakdown of these planis and desizn=d
population is given in Table D.

TABLE—D
Present position of Sewerage treatment
already completed or

smallest

plants in Japan
nearing completion.

S. No. Population No. of plan::
1. Less than 10,000 3 per<ons. 3
2. From 10,000-20,000 persons i
3. From 20,000-50,000 persons 12
4. From 50,000-1,00,000  persons 23
5, From 1,00,000-200,000 persons 19
6. From 2,00,000-5,00,000 persons
7. From 5,00,000-1,000,000 persons &
8. More than 1,0000,000 persons 2
Total : kD




7. Methods of Treatment for these plants.
They are as follows :—

({) Treatment based on sedimentation
only. & Numbers.

(ii) Treatment based on trickling filters
on sprinkling filter process. 39 No.

based on - activated
43 Numbers.

8 Numbers

(:i1) Treatment
sludge process.

Taotal ;

8. Utilization of Sewerage Disposal.
By-products of the sewerage system are
bieing utilized as follows : —

(i) Effl uent.

The treatment effluent from the treat-
ment plant is being wused for industrial
requirements. The importance is seen in the
Mekawashima Treatment Plant in Tokyo
where the effluent is being used for water
industry.

(ii) Sludge.

The sludge is being used as fertiliser.
Their importance can be seen at Tempakai
Plant at Nogoya, which yields an income
of about 7 million yen ($7000) per annum.

9. Research on by products of sewerage
dispasal.

In Nagoya city laboratory, research has
been successfully completed and it has been
discovered that WVitamen B-12 could be
obtained frgm activated sludge waste. It is
hoped to obtain Vitamin B-12 from the
wasted for commercial use,

VII Educational and Professional
Developments,

(I} Japan Water Works and Sewe-
rage Associations.

Since 1932, a recognised body of
Sanitary Engineers has been formed as
“Japan Water Works and Sewerage Asso-
ciation.” Membership is over five thousand.

Important activities of the association are :—
() Holding training courses for techni-
cal managers,
(ii) Compiling and editing histories
and census of all water works and
resources in Japan.
(iti) Providing quality check on water
\ £q ;
works  and
material,

sewerage industrial
(ivy Working as consultant and designer
at no profit basis for the better-
ment of the community and

poorer municipalities.

II. Sanitary Engineering Degree
Courses and Post Graduate refresher
Courses.

Japan has developed full-fleged Sanitary
Engineering degree courses in Hokkaide
and Tokyo Universities, A Post graduate
refresher course for Engineers in service has
been established in the Institute of Public

Health in Tokyo,
I1i. Industrial Development.
With
imported Japan has made itself fully seli-

sufficient in all material required in Sani-
tary Engineering Development.

practically all raw material

Suggesiions for Pakistan,

() A regular association of Sanitary
Engineers of the country be formed
to develop tke available talent and
harness the resources.

Contd. on page €
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background has been proven to provide an
excellent foundation for administrative
leadership. Those engincers who have risen
through the ranks to the positions of the
administrative control have generally been
outstanding men who have successfully
fulfilled the requirements of their adminis-
trative positions’. He exorted the Pakistani
engincers to develop the  characteristics
becoming administrative
leaders. He deplored the position whereby
qualified engineers in this country were not
being put to jobs where they can serve to
their fullest capacity. This situation was
not only resulting in ‘dissatisfaction to the
individuil, but als> detrimesntal to the
country as a whaale.

necessary  for

The organisers of the Sargodh Chapter
were congratulated for their venture by Mr.
Latif Mirza on behalfl of the Executive
Council of the West Pakistan Engineering
Congress. He hoped that the lead given
by the Sargodhy Enginesrs would bz follow-
ed by the engineers at other places and thus
the long unfulfilled desire of the central
Executive to have a net work of the local
organizations would be fulfilled.

The guests were entertained to a light
refreshment and to a show of a technical

films by the USIS.

International Symposium on the
methodology of Plant ECO —
Physiology

Botanical Institute of the University of
Motpellier (France) held a symposium from
7 to 12 April, 1952 under the presidency of
Professor L. Emberger, Director of the Ins-
titute. It was attended by 120 specialists.

Fifty-six papers were presented which UN-
ESCO will publish under its Arid Zone Re-
Search Series. These papers are to be grou-
ped into 15 sub-heads dealing with radiation,
wind, evaporation, (ranspiration, water
potential, water saturation deficit, water con-
sumption, soil moisture, temperature, precip-
itation and interception ete, This publication
will be useful addition to the Arid Zone
publication of UNESCO. In‘the June, 1962,
issue of ‘Arid zone’, a UNESCO’S Major
Project, details of these papers are given.

The Problem of the Arid Zone, Proceod-
ings of the Paris Symposium

% | New Uneser Publication **

The Unesco arid zone prozramme was
started in 1931, and after nine years of acti-
vity on the many facets of arid zone re-
search, it was felt that an examination of the
results achieved would be of valus both as a
means of preveating possible duplication of
effort, and as an opportunity of suggesting
new directions of useful activity.

An equally important consideration was
that some overall evalution of Unesco's arid
zone programme was required. At the end
of 1962, the six year period during which the
arid zone programme was one of Unescy's
Major Project was due to
broad evaluation of the work achieved and
a genereal review of the situation had there-
fore to be made in good time so as to allow
the necessary steps to be taken for the con-
tinuation of international action in arid zone
research after 1962, With thess objectives
in mind and following a recommendation of
the Unesco Advisory Committee on Arid

terminate ; a

il



Research at its fifteenth session, a
general symposium on arid zone problems
was held in Paris from 11 to 18 May 1960.
It was attended by 250 scientists from many
scientific discipline and from 33 countries.

The proceedings of this symposium,
Volume XVIII in the Arid Zone Research
series, have just been published.

The volume comprizes of 494 pages and
costs § 15.

Central Arid Zone Research Institute
India

The Australian Government has agreed
that approximately $360,000 from the Aus-
tralian Clolombo Counterpart Fund be
allocated to the construction and fitting of
the main laboratory and the office block at
the Central Arid Zone Rescarch Institute,
Jodhpur (India).

Furthermore, arrangements are being
made for the training in Australia of certain
staff members of the Central Arid Zone Re.
search Imstitute, whilst certain Australian
expert will make short term follow-up wvisits
to India.

Symposium on Advances in Arid Zone
Ecology
A symposium on Advances in Arid
Zone Ecology sponsored by the Arid Zone
Research Association of India, will be held
in Jodhpur (India) in the last week of De-
cember 1952, to coincide with the Golden
Jubilee Celebrations of the Indian Science
Congress.
which will be
(a) Basic

The general subjects
treated at the symposium are:
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Ecology of the Arid Zones, including plant
ecology, animal ecology and human eco-
logy; (#) Applied Ecology, including wind
and water erosion and their control, range
management and conservation, animal pro-
salinity and its

duction, control, etc.

Regional Training Course in
~ Arid Hydrology

A training course was organized jointly
by the Pakistan Government and the Un-
esco South Asia Science Co-operation Office,
It was held at the Water and Soil Inves-
tigation Division (WASID) of the Water
and Power Development Authority( WAPDA)
at Lahore from 26 March to 20 April, 1962,
and was attended by 25 trainees from
Burma, Ceylon, India and Pakistan.

The course was directed by Mr. 5.M,
Said, Deputy Chief Engineer of WASID,
who also gave the opening address at the
inaugural ceremony. The closing session
was presided over by Mr. Ghulam Ishagq
Khan, Chairman of WAPDA, who pre-
sented certificates to the participants,

Professor G.V, Bogomolov of the Sec-
tion of Geographical Geology, Academy of
Sciences of the U.5.5.R., Mr. W.T, Staurt,
Staff Engineer, Water Resources Division,
U.S. Geological Survey ; and Professor
G. Filliat, Professor of Applied Geology,
Clonservatoire National des Arts de Metiers,
France, the three visiting professors, each
delivered eight lectures during the course,
The participants also visited the Pakistan
Irrigation Rescarch [Institute, the Land Re-
clamation Laboratory and the WASID Labo-
ratories, and field trips were made to pump-
ing sites, the Balloki Head works and an
areca where rig-drilling is practised,



UNESCO—USSR—Holds A Symposium
in Tashkand of Secondary Salinity
of Irrigated Soils.

Academy of sciences of Uzbek SSR and
Unesco, Arid Zone Division held a
symposium at Tashkand from 6-9 August
i962. The subject of discussion was the
relationship between irrigation, salinity and
ground-water. In addition to Soviet speci-
alists, participants at this seminar included
scientists invited by Unesco and also the
12 Unesco fellowship holders studying
hydro-geology and salinity problems in
USSR. The seminar  was followed on
10-12 August by field trips in the irrigated
arcas of Samarkand, the Ferghuna Valley
and the Hunger Steppe.

Symposium on Geomorphological
Mapping

A symposium on the geomorphological
mapping of arid regions with problems of
utilization of land with a Mediterranean
type arid climate was held in 19 0o 26
September 1962, The sy.posium  took
place in Crete and was directed by Pro-
fessors Jean Dresch, Director of the Insti-
tute of Geography and Dr. David Amiran
of the Hebrew University Jerusalem.

— s o

Wind and Solar Energy Research at
Brace Research Institute Canada.
Under the terms of the Brace Bequest,
funds were put at the disposal of the Facul-
ty of Engineering of McGill University,d
Montreal, Canada, for the purpose of
conducting research work aimed at the eco-
conversion of saline wa'er_to fresh

water with particular reference to tie
application of such research to conversion
of some of the arid areas of the world into
fertile agricultural land. A programme
has now been drawn up which comprises
four phases. The first of these covers basic
research carried out in the Laboratories
of the McGill University in Montreal, The
second phase consists of applied research
and development on an engineering scale
at the new Brace Experiment Station in
Barbados. @The main current research
activities of the Station are the design of
solar distillation units and the development
of small scale devices to produce power
from the wind and from the sun. The third
phasc entails extension work and the
setting up of demonstration and testing
centres in newly-developing areas, in co-
operation with local authorities and with the
support of the United Nations organisations.
The first such centre will be at Jodhpur in
India. The aim is to introduce equipment
suitable for local manufacture which will
desalizine brackish water and pump irri-
gation water, using the power of the sun
and the wind. The fourth activity of the
Brabe Research Institute is in the educa-
tional field. In order to encourage already
increasing interest in the application, in arid
areas, for solar and wind energy to saline
water conversion and water pumping, and
to provide the necessary specially trained

personnel to staff the development and
demonstration centres, a post-graduate
diploma course in ““The engincering

aspects of arid land development™ has been
instituted the first course will be
inaugurated at MeGill  University in
October 1952. ' This course will be attended

and
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by spectally selected graduates in engiredr:
ing and physics from newly developed
countries, who will at the end of the .course
teturn to their home countries and form a
nucleots of speéialists in the ficld of saline
water conversion, solar and wind energy. All
tequests for further information concerning
the activities of the Brace Research Institute
should be addressed to Dr. G. T. Ward,
Director, Brace Research Institute, McGill
University, Montreal 2, Province of Quebec;
Canada.

Saline Water Conversion Report.
The United States Department of the

Interior arnounces the publication of the
Saline Water Conversion Report for 1961,
This Report is a non-technical review of
programme activities of the Office of Saline
Water for the year 1961. It contains a
summary of the developments during 196}
in the several major process groups on
which research and development work was
conducted, as well as a report on the status
of the demonstration plant programme.
Copies of the report may be obtained with-
out charge from the Offic: of Saline Water,
Department of the Intérior, Washington 23
D.C., U.S.A.
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Gauss was probably the most percocious scientist of his era :
at the age of three he was already doing calculations, drawing
geometric figures and solving numerical problems. These were
portents of the gifts of a man whom Laplace was latér to call

““the greatest mathematician in Europe™.

Charles Frederick Gauss who was born in Brunswick on the
23rd of April 1777 and held professorships first at Gottingen and
then at Helmstaedt, had his own way approaching problems and
finding completely new, general and complete solutions, applicable
in all cases : in this his motto was “Pauca, sed matura™. Almost
s'multaneously with Legendre he discovered the method of least
squares and probability theory owes to him the law of the
frequency of errors, known as “Gauss’s curve’, which has since
become an essential tool of the statistician. The Disquisitiones
arithmeticac which he published in Leipzing in 1801 represents the
full flowering of his talents. His style can sometimes, however, be
accused of being excessively obscure and hermetic, in keeping with
his ofien intractable and reserved character. The inventor of the
heliotrope and the magnetometer, his work on magnetism which has
since acquired such importance in the industrial use of electricity,

led later to the choice of his name to describe the unit of intensitv

of a magnetic field.

Gauss died in Gottingen on the 23rd of February, 1855. He
had been an associated foreign member of the Paris Academy of
Science since 1820.
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