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"These kill indts-
criminatcly”, says Khasru
, “They don’t bother
to find out il the animal is

grown up or just a kid or a

one. "
g - hawe tngs-
P""’h""m the deer.

|

of rope nct, called "doa” in
local dialect, o trap them. The
“mathal” or the huniers on oot
shoot the deer. They are usu-

less successful because
r have a sharp sense of
smell and hearing. But they
have a very bad cycsight and a
sense ol pcerspec
cannot diflferentiate belween

size of is at different dis-
tances. hunters take Lhis
chance and approach the dear.

dear drops its head to munch
food, the hunter takes a few
steps forward avoiding Lhe
deer's cyc. This way the hunter

£
%]
£

shool them on r way back.

Some huniers also climb
tall Lrees and mimic the call of
monkeys. The deer come lo
the trees in the hope of find-

Building Boom
Choking

Kathmandu

Frenetic construction activity in Nepal's capital city is destroying the
fragile ecosystem of the Himalayan state. Binod Bhattarai of IPS re-

ports.

cpal's iragile mountain
Necn-yltcm has paid
for the building
boom in this capital city.
As new hotels, commercial
complexes and residential
blecks sprout wup In
Kathmandu, brick kiins that
have mushroomed to keep
pace with the construction are
burning the topsoil, devouring
huge mounds of firewood and
polluting the clean mountain
air.

In winter this urban sprawl
where temperature drop to
three degrees centigrade fis
shrouded in smog. Scientists
explain it is largely
from kilns, trapped in the high
valley by the cold wind sweep-
ing down from the surround-
ing snow-clad peaks.

million people. Health workers
say many of Kathmandu's poor
suffer from chronic chest ail-
ments, made worse by the bit-
ter cold as the sun rarely pen-
etrates the polluted mist

A recent study by the
Mrigendra Medical Trust re-
vealed an alarmingly high con-
centration of carbon in the air

in the valley.

Suresh Chalise of the
International Centre for
integrated Mountain

nt (ICIMOD) says
the fog in the valley has been
measured between 100 to 200
metres by meteorologists.
"The smoking chimneys (of
kilns) are creating problems
since most of them do not rise
above the smog which means
that the particles in the smoke

HE world's first com-

mercial plant for the

production of a new,
ozone-{riendly chlorofluoroc-
arbon [CFC) substitute has
opened in Britain at [C]
chemical & polymers’ site in
- Runcorn, northwest England.
Such is the importance at-
tached to it, that the official

ope ceremony was per-
by Prime Mintster
John Major early this year.

The replacement chemical
is KIEA 134a ("klea" is Greek
for green and verdant), the
first CFC substitute developed
by ICI for use in refrigeration
and air-conditioning systems.
The new £30 million plant ac-
m‘w production in

r 1990.

At the launch, company
chairman Sir Denys Henderson
said the exciting product,
which was brought on-stream
in less than half the time nor-
mally required to develop a
new chemical, provided a solu-
‘tlon to a pressing environmen-
tal lem.

Prime Minister empha-
sised the United Kingdom's
strong commitment to pro-
tecting the ozone layer in the
Earth's atmosphere. He re-
called that it was a British sci-
entist — Dr Joseph Farman of
the British antarctic Survey in
1982 — who discovered the
hole in the ozone layer at the
South Pole.

it was the United King-

dom's ozone conference in

1989 that actually brought the
issue into higher profile and
led to the strengtheni
internationally agr

treal

out
ther strengthened at the suc-

ozone conference in
London in 1990, and a large
number of countries now sup-

port it.

Mon-
of 1987 to phase

8. The Protocol was fur-

of the

arc not well dispersed and
remain in the fog.” he explains.
According to Nepal's rural
and cottage industries de-
nt, there are roughly

250 brick factories |in
Kathmandu Valley. The gov-
ernment has, however, not

been able to keep track of the
lerge numbers of chimney-less

hearths in operation.

The brick kilns are also de-
stroying the topsoll in this fer-
tile v which, according to
mulnr legend. was once a

that was drained by a
saint, Manjushree.

Chalise is convinced that
the kilns which have sprouted
on the floor of the bowl-shaped
valley over the past few years,
was "roasting forever” the top-
soil.

A Nepalli energy economist,
Suresh Prasad Sharma, has
calculated that two million
tonnes of topsoil are used to
bake bricks every season.

A source of living for many
poor peasants, a moderately
large kiln employs some 400
people who dig the soil, mix in
water and press the earth into
moulds which are sun-dried
before being fired in furnaces.

A single-shaft kiln produces
1.6 million bricks during the
brick-making season which
stretches September to late
May.

Every season, kilns this size
consume 22 truckloads of
firewood, 13 truckloads of coal
imported from neighbouring
India, and 20 truckloads of
lignite mined locally.

Environmentalists say the
frenetic construction activity
in the valley's wiping out

Nepal's forest wealth already
under tremendous pressure

from a rapidly growing popula-
ton.

Besides, the level of dan-

us polhu gases, particu-
E;; sulphur , has in-
creased, threatening Nepal's
vulnerable Himalayan ecosys-
tem with acid rain, they add.

The Mrigendra Medical
Trust report has discovered
that the overall concentration

- of trace elements — sulphates,

nitrates and carbon — in the

valiey Is comparable to those in
the world's industrial cities.

Three years ago, the gov-
ernment made brick kilns an
unlicensed trade. The opera-
tion was classified a rural in-
dustry and encouraged as a
means (o generate rural em-
ployment.

Offictals say the number of
kilns in the Kathmandu Valley

rupled in two years after
tion.

Almost overnight private
entreprencurs began invading
the countryside to lease uncul-
tivated land to set up factories.

Today under pressure from
rapid urbanisation and farm-
lands shrink, the once fertle
valley which exported grains
and vegetables to other parts
of Ne now survives on im-
ports.

Peasants complain of low
yields on farms that a decade

produced abundantly even
without chemical fertilisers.

With the demand for bricks
only growing, planners will
have to take drastic measures

~ to resuscitate the valley.

First C

Mr Major said there was
nt in the more tech-
nologically advanced countries
to cover the costs of develop-
ing nations as they become
signatories to the protocol.
Effective Teamwork

ICI has been producing its
wide range of Arcton refriger-
ant gases for more than 40
yecars and is a leading supplier
to the iIndustry. Under the
terms of the Montreal Proto-
col, CFC gases are to be phased
out by the year 2000. ICI has
undertaken a £100 million flu-
orocarbon
gramme for the development
of a family of ozone-friendly
CFC alternatives. KLEA 134a is
the first of these.

The completion of the first
KLEA 134a plant three months
ahead of schedule was
achieved largely
teamwork and a clear under-
starncling of the p t philos-
ophy by all involved. A project
task-force comprising process,
project, functional and com-
missioning personnel was set.
up at ICI's chemical and poly-
mer research headquarters at
Runecern.

The proximity in northwest
England of the company's
other chemists and engineers
speeded up decision-maki
and problem-solving, whic
also involved close tion

coopera
with Snamprogetti Ltd (SPL) of

- Basingstoke, near London, sev-

eral of whose engineers were

research pro- -

by effective

seconded to the ICI team.

The task force at Runcorn
prepared a front-end design
package, comprising process
specification, process and in-
strumentation diagrams, haz-
ard studies, equipment mech-
anisation, plant layout and pro-

| end of the Northern

around

by Inam Ahmed

ing some fruits spilled by Lhe
monkeys. The hunters then
gct a very good chance o
shoot them as deer do not look

There 1s anolther way of
hunting called "baon”. On some
hot and humid nights, the
aniclope cannol stay in Lhe
jungles due (o excessive
mosqguilo bites. come 10
the bank of the rivers. On such
nights, Lhe hunters come
hunting on boats. They spot
the deer with spotlights and
shoot them

According to Khasru
Chowdhury, who spends most
of his time in the forest track-
ing the foolprints of Ugers, the
number of such hunters is

Environment

Poachers Killing Sundarban
- Deer Indiscriminately

about 160. "The hunicrs are
nol the main killers. The main
poachers are Lthe trappers”™. lle
said, “There are about five to
six hundred trappers.”

The trappers with thetr
"doa” net go to diffcrent
islands. These nets are aboul
150 o 200 yards long. They
hang it across Lhe middle of
the island. Then start bealing
"golpata” (a kind of lealf] with
sap of sundari trees. This
makes a loud noise and the
frighicned decr start running.
Some of them get entangled in
the net.

The 1 rs usually visit
the isla twice a month.
They stay in the forest for

about six days and perform this

An Icy World

HAT was onee consi-
dered a cold and hos-
tile desert has been
revealed as being in reality the
environment for a multitude of
ingenfously adapted species,
which are ol vital importance
for the food chains of the polar
scas. It is only In recent ycars
that rescarchers have been
able to come to grips with this
fascinating ecology, which had
hitherto remained more or
less concealed in the [ine
clefts and hollows of the ice of
the polar scas. Scienlists from

the Federal Republic of
Germany arce playing a
significant role in the study of
this ecology.

lce covers more than seven
million square kilomectres of
the North Polar Sca: by the
winter,
this figure can even approach
14 milllon — enough to cover
the entlire area ol the Federal
Republic almost 40 times over.

In the South Polar Sea,
the continent of
Antarciica with its over 14
million square kilomectres, the
area covercd by fce is subject
to even grecater changes.
There, life occupies the nu-
merous cracks, small channels
and hollows ol this fcy armour.
At Alfred-Wegener Institute for
Polar and Marine Research in
Bremerhaven, an interdisci-
plinary working group has for
many years been rescarching
the Antarctic environment in
particular.

According lo biologists Dr.
Michael Spindler and Dr.
Gerhard Dieckmann of the
Institute, reporting in the
well-known scientific journal
Spekirum der Wissenschaft
(2/91) and elscwhere, the va-
riety of specics ranges [rom
bactcria and algae to inverte-
brate animals. In the polar re-
gions, the greatest in number
are the diatomae.

In some places they are so
nuamerous that the bottom side
of the ice is dark brown, and
the interior contains brown

Full of Lif

strcaks. Although the German
explorer and  bilologist
Christian Gottiried Ehrenberg
(1795-1876) [first drew alten-
tion to such organisms in the
ice preciscly 150 ycars ago,
until the beginning of the
ninetcen-sixties they were re-
garded as more of a curiosily.
With the German icebreaking
rescarch ship Polar-stern,
which was commissioned iIn
19084, scicntists from the
Alfred-Wegener Institute were
able to investigate marine joc
as an environment for the first
Lme,

Around 300 species of di-
atomae have been found in the
Arctie to date. Several hundred
million of these single-cell or-
ganisms may be counted in a
single litre of melted tce, of
which the rod-shaped varicty
js the most [requent. Further
common organisms are the
flagellate algae, or also the ar-
moured or dinoflagellates.
They too may be found in the
millions in a litre of marine
ice, while other algae groups,
such as ycllow-green or green
algae, occur with much less
[requency or species variety.
Bacteria are also plentiful. but
their distribution, as that of
fungl, has not yet been studied
in detail.

These hosts of organisms
are in turn an impartant food
source for other single-cell
creatures such as flagcllates,
ciliates and foraminiferans.

More highly organised multi-
cell organisms, such as flat-
worms, rotilers, nematodes,
chaetopods, copcpods, am-
phipods and shugs several mil-
limetres in size, also live in
this icy undersea world.
However, the environment of
ice makes hard demands on its
inhabitants; they must not only

“be able to stand relatively high

salt contents and low tempcra-
tures, but also, in the case ol
green plants, be able to make
do with an extremcly low ra-
tion of light.

While the marine ice grad-

ritual thro
Each night

{ their siay.
hang the nets

and in the morning they caich

the (rapped andmals.
“The lrappers enlers these

islands through Supati river

and through the Tiger Point”,

said Khasru, "Each group of

trappers consisis of about 156
youngmen.” .

The decr do not die when
trapped in the net.  Se, Lhe
trappers break the animals’
kegs and hide them in the hold
of Lthcir boats. The trappers

first pul a layer of banana Lrees

in the hold and then pul the
lame animals on the layer.
They do it so thal the injured

animals cannot make any noise
with their hooves. Il luck is

e i -
e
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seven years for the fl
rade. "Police know the poach-
ers very well”, he claimed,

bribe.” Besides sclling meal,
the poachers also carry on the

the country. The
also iricks w0 legitimise
the sale of the ilicgal skins.

Covernment al imes auctions
dear skins setzed from the
poachcrs. The shop owners
who buy these are

certificates for cach skin.
"These ceritficales are the
iricks of the shop owners,”

Current low market prices for tropical hardwoods have led to over-cutting and

degradation of the world's rainforests.

uvally “freshens out”, the sali
content in the cracks in-
creascs as the temperature
drops. Scientists have mea-
sured concentrations of 70 per
thousand at minus four de-
grees Celsius, and as high as
145 per thousand at minus ten
degrees. At the same lime,
laboratory experiments have
shown that diatomae, for cx-
ample, can still multiply at mi-
nus 5.5 degrees and salt con-
tents up to 95 per thousand,
and can survive for longer pe-
riods under even harder con-
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tect the willNC, says Khaoru.

he

ditions.

. Certain diatomae are pro-
tected against [reezing within
the cell by
“antifreeze”, such as the amino
acid proline: in other organ-
isms, inorganic ions or glycer-
ine prevent such life-threaten-
ing freezing. A further survival
problem for the flora in partic-
ular is the lack of light under
the pack ice, which the algae
secem the master without any
apparent difficulty. They
achieve their highest photo-
synthesis performance with

by James Lock

nical team in which 100 sci-
entists are actively involved,

- and some 200 engincers will

be working on the construc-
tion of the new plants.

ICI's research aims to iden-
tify a family of environmentally

acceptable alternative chemi-

- Substitute Production
lant Comes on Stream

of alternatives to CFCs is ex-
tremely important but will
take time. Two fast solutions
have been found — butane and
HCFC 22 (R22) are being used
as propellants for the aerosols

currently advertised as "ozone
friendly”.

ICI's research aims to identify a family of environmentally acceptable alternative
chemicals to replace CFCs in vital applications. New techniques have been
developed to cut development time to a minimum.

ject standards. The centre of
m:thritz then moved to Bas-
ingstoke, where detatled engi-
ncering was carried out.
‘Equipment procurement was
by SPL, which also carried out
day-to-day construction man-
agement and su sion un-
-der the control of ICI's engi-
neering construction group.
New

During the project a core
team, comprising project,
process, construction, com-
_missfoning, project control
and SPL personnel, regularly
reviewed the tight programme
to check that the project re-
mained on course and the rest
of the team was aware of any

nts.

Meanwhile, . work s in
progress on a pilot plant at
Widnes, northwest England. to
improve KLEA 134a.

At the same time, ICI has
~set up a fluorochemical tech-

cals to replace CFCs in vital
applications. New techniques
have been developed to cut de-
velopment time to a minimum.

The company is working on
the ones most urgently
needed. KLEA 134a is a chlo-
rine-free replacement for R12,
the general purpose CFC
coolant used in domestic re-
frigerators, air-conditioners
and small commercial chillers,

- but it is not suitable for larger

industrial systems or for low-

temperature supermarket
freezers.
Having started up the 134a

plant in Britain, ICI's design of
a larger, £00 millionn 10,000
tonnes /year to be buflt at
St Gabriel, istana, in the
United States, is at an ad-
vanced stage, and the plant is
scheduled to come on stream

in 1992.
Likely Replacement

The development of a range

For the longe
ever, it seems likely that CFCs
will be replaced by hydrofluo-
roalkanes [HFAs), of which
HFA 134a is the first example.
HFAs arise efther by climinat-
ing the chlorine completely
from a CFC—for example
CF3CCI2F would become

'CF CH,F (tetrafluorethane) —

or %y substituting a hydrogen
for one or more of the chlo-
rines in a CFC.

In the first instance, be-
cause there is no longer any
chlorine in the molecule, it no
longer poses an environmental

roblem. In the second, the
rogen introduces instability
into the molecule and reacts
with the OH (hydroxyl) natu-
rally l]:t-:nt in the lower at-
mosphere, forming water and
leaving behind the rest of the
molecule, which itself reacts
with water and oxygen. Pilot
Plant.

r term, how-

Having made the substitu-
tdon, it is a matter of finding
the right HFA for each applica-
tion. Individual HFAs do not
pussess all the properties pos-
sessed by the CFCs, so there
will be no "drop in" substitutes
as such. The product most
closely matching the needs of
an application will be specially
developed for it.

Synthetic Lubricant

IC] explains that. for ex-
ample, In an automobile air-
conditioning system the tem-
perature needs to drop to a
comfortable level in a few sec-
onds whereas, in a building,
the need is for a less dramatic
drop. though it is desirable to
hold the temperature constant
for many days. User industries
may need to re-engineer their
existing equipment and in
some cases introduce new
processes.

A great deal of work has
been done already tn coopera-
tion with those industries to
ensure new products will per-
form properly in refrigerator
compressors, for example.
ICI's own lubricants business
has developed a new synthetic
lubricant specifically to work
with KLEA 134a in refrigera-
tion applications.

ICI now has a pilot plant at
Widnes for HCFCI23 and is ex
ploring the use of both it and
HCFCIl41b as repiacements for
various uses of CFC 11 in appli-

)

cations such as polyurethane
foams and in air-conditioning,
centrifugal chillers and cen-
tralised systems for shops,
hotels and offices, while vari-
ous mixtures are being consid-
ered to replace R502.

Another CFC manufacturer,
the ISC division of Rhuﬁ]
Poulenc Chemicals
(formerly ISC Chemicals of
RTZ Group) of Bristol, south-
west England, has developed
its new refrigerant, Isceon 69-
S, as an immediate replace-
ment for R602, the main re-
frigerant used in supermarket
freezers, cold stores and food
transportation. R502 is itself a
blend of R22 and (fully-thlori-
nated) CFC115, which is a ma-
jor component of R502, and
has an ozone depletion poten-
tial (ODP) slightly less than
R22. '

Isceon 69-S itself is a mix-
ture of R22, R218 and R290
and has an ODP much lower
than that of R502, which ts
scheduled to be phased out
over the nest five or six years
under the terms of the Mon-
treal Protocol.

Dr Forbes Pearson, techni-
cal director of star Refrigera-
tion of Glasgew, Scotland, who
carried out the comparative
trials, comments : "This re-
frigerant is an exciting find as
it is so close in performance to
R502 that it can be considered.
as a drop-in replacement. Jdt is
compatible with conventional
mineral ofl lubricants.”

R22, a hydrofluorocarbon,
has an ODP times less than
R602, but compressors de-
signed to run on R5602 do not
work with R22. Sainsbury, the
British supermarket group,
which is testing lsceon 69-8,
is planning to use HFA 134a as
a coolat in its chiller cabinets

(kept just above freezing point)

just a fraction of the light in- -
tensity which is measurable on
the surface of the earth.

The researchers found the
greatest algae concentrations
in the lower range of the
Antarctic ice ecology. "In
summer, the chlorophyll val-
ues there reach a level of more
than 2,000 milligrams per cu-
bic metre,” they report. In the
more prqductive North Sea,
the com values are
20 to 50 milligrams, even
ing the spring algae blooms.

— GRS

ur-

and R22 for the frozen food
cabinets. ‘

" The price will be three
times that of R502, but much
less than the cost of repldcing

COMpPressors.

Environmental Effects

Elsewhere, tests with par-
ticular significance for the
success of the ventures are be-
ing carried out. Under the um-
brellas of alternative fluorocar-
bons environmental acceptabil-
ity studies (AFEAS) and the
programme for alternative flu-
orocarbon toxicity testing
(PAFT), the former manufae-
turers of CFCs — who will now
produce the HFAs — have
pooled the resources of 14
laboratories to speed up
assessment of the mﬂmhm:f
the new products and
environmental effects. \

AFEAS looks at the eflfects
of new chemicals on the envi-
ronment — their effect on the
stratosphere, the troposphere,
their contribution to global
warming, how they break
down and how their break-
down products affect the envi-
ronment. PAFT is conducting a
two-year carcinogen pro-

me, as well as as
single high-level exposure, the
potential to affect living organ-
isms in the environment, the
risk of birth defects, the effect
on reproductive capacity, and
long-term toxicity. s

In addition, ICI has funded
the work of independent sci-
entists at a variety of institu-
tions, including' Professor Sh-
erwood Rowland and Dr Mario
Molian of the U of Cal-

ifornia, the identifiers
in 1974. The

of the
result is that there is going to
to t

be a significant
database relating

chemicals, including detafls of
their environmental safety.




