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Our imperilled water

M. FEISAL RAHMAN

S we enter the era of
climate change, it is
becoming increasingly

Jcﬂdem that access to safe

o

.

water is going to be
one of the major challenges
around the globe, especially
for arid and developing
regions of the world. For most
of the developed world
the risk of microbial contami-
nation of drinking water is
significantly lower. As a result
those countries are focusing
on chemical contaminants. In
the developing and underde-
veloped world people are still
under constant threat of
microbial contamination of
drinking water. The recur-
rence of diarrhea every year in
Bangladesh and the recent
cholera outbreak in
Zimbabwe are some examples
that substantiate the prevail-
ing risk.

While we must keep our
focus on microbial contami-
nants, arsenic contamination
in the Bengal basin is a perfect
example of what may happen
if we do not provide appropri-
ate attention to the chemical
contaminants. This article
focuses on the occurrences of
a class of chemicals that are
collectively referred to as
endocrine disrupting com-
pounds (EDCs) inwater. Italso
briefly mentions some conse-
quences of the excessive water
pollution in Bangladesh.

EDCs are either naturally
occurring or synthetic sub-
stances that interfere with the
functioning of hormone
systems resulting in unnatural
responses. The endocrine
system controls various basic
functions such as reproduc-
tion, synchronization of phys-
ical development and mainte-
nance in animals and plants
with the help of hormones.
EDCs may act as hormone

mimic bybinding to the recep-
tor sites of the target cells and
activating a response, or can
act as a hormone blocker to

revent natural hormones
rom interacting. A number of
steroid hormones both natu-
ral and synthetic, pesticides,
herbicides, certain industrial
chemicals (such as DDT, DDE
etc.), poly aromatic hydrocar-
bons and dioxins have so far
been confirmed as EDCs,
Certain Pharmaceuticals and
Personal Care Products
(PPCPs) can also act as EDCs.
PPCPs include pain killers,
antibiotics, cholesterol lower-
ing drugs, birth control pills,
musk fragrances, hand
sanitizers etc.

Many of these EDCs and
PPCPs are almost ubiquitous
in municipal sewage treat-
ment plant effluents and
source waters for drinking
water treatment plants at
extremely trace concentra-
tions such as nano-grams per
litre. Yet they have the poten-
tial to cause harm. Humans
are indirectly exposed to these
micro-pollutants and are
unwittingly medicated via
drinking water as studies have
shown that conventional
water treatment systems
perform poorly in removing
these chemicals from drinking
water.

The majority of EDCs and
PPCPs occurrence studies
have been done in the indus-
trialized countries.
Occurrences of these poten-
tial contaminants in aquatic
environment in most develop-
ing countries remain unre-
ported although the risk might
be higherin those areas.

EDCs and PPCPs find their
way into watercourses by
many routes including direct
discharges into water; excre-
tion and inappropriate dis-
posal after use of drugs and
chemicals by industries and
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Safe and potable drinking water is fundamental to human health. Adverse impacts on public
health due to increased water pollution are popping up in our media constantly and to a certain
extent authorities remain indifferent. Excessive pollution has driven aimost all types of macro
aquatic species out of the rivers around Dhaka. Recent reports indicate that the pollution is

gripping on groundwater as well.

households; agricultural and
cattle feedlot runoff; indus-
trial and STP effluents; acci-
dental releases (through spills,
run off, atmospheric deposi-
tion); and release of com-
pounds indirectly through
diffuse sources such as storm
water runoff.

In 1994 a study in the
United Kingdom found that
male fishes exposed to sewage
treatment plant effluents were
producing eggs and had
higher (than usual) concen-
tration of female hormones.
Similar feminization phe-
nomenon has since been
observed by many other sci-
entists in fish and other wild-
life species around the world.
Studies have indicated that
long-term low-dose exposures
to manmade chemicals are
causing such changes in the
hormone sysfem of the spe-
cies exposed. A study pub-
lished in Science reported that
in between 1990 and 2004,
white-backed vulture popula-
tion in South Asia went down
by as much as 90 percent,
pushing this species towards
extinction. Veterinary use of
the drug diclofenac has been
indicted for this decline and
this is the first demonstrated
acute ecotoxic effect of
pharmaceuticals in the envi-
ronment.

When it comes to the effect
on humans the scientific
community is still divided.
Industrialized countries have
seen a sharp increase in hor-
mone-related cancers in

recent years. Incidences of
hormone-related cancers are
also increasing in the develop-
ing world but are probably
under-reported. Death from
breast cancer is almost ten
times higher in North America
and Northern Europe than in
Asiaand Africa. In Puerto Rico,
United States, premature
breast development (prema-
ture thelarche) and early onset
of puberty in girls have been
reported. Canada in between
1977-1990 has seen a decline
in male proportion by 2.2 live
births per 1000. The develop-
ing world is constantly observ-
ing a shiftin the epidemiologi-
cal transition to the suite of
chronic illness such as
asthma, learning disabilities,
congenital malformations
and cancers as the leading
causes of death. What is caus-
ing this shift?We don't have an
answer yet. The reason could

Climate change and contlict
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CHOWDHURY
IVE complementary
mechanisms have been

F proposed to link broad
climate change/variability
processes to conflict. These
are:

(i) Political instability:
Economic stagnation,
increasing unemployment
rates, and costly measures to
counter climate change could
weaken the state's capacity for
governance, including redis-
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tribution and political control.
These intermediate effects, in
turn, have the potential to
increase popular grievances
and decrease the power and
perceived legitimacy of gov-
ernments relative to opposi-
tion movements, thus increas-
ing the risk of conflict.
(ii)Economic instability:
Loss of livelihood, unemploy-
ment and increasing poverty
at the individual level lower
the opportunity costs for
joining a rebellion. Increasing
sense of relative deprivation
may also provide motives for
marginalized groups to take
up arms to alter the status quo.
(iii)Social fragmentation:
Adverse consequences of
climate change are unlikely to
affect all segments of society
equally and the consequences
may also vary between and
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within countries. Negative
developments that coincide
with prevalent societal cleav-
ages, in particular ethnicity,
could accentuate ethnic
antagonism and polarization,
thereby undermining the
unity of a country, in certain
cases, and increasing the level
of mutual suspicion between
groups.

(iv)Migration: Aside from
increasing competition over
diminishing resources in
adverse regions, large-scale
population movements in
response to declining eco-
nomic opportunities and
increasing vulnerability to the
rising sea may instigate
resource competition and
rivalry between incoming
migrants and the established
local population.

(v)Inappropriate response:
Draconian measures to coun-
ter the anthropogenic global
warming, notably by reducing
carbon emission to the atmo-
sphere, could have several
negative security implica-
tions. Potential scenarios
include increased emphasis
on biofuels that decrease food
security and increasing tariffs
on trade and communication
that reduce global economic
activity and tourism and
increase poverty. Too much
emphasis on the dangers of
climate change may also

CDM--a
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Mechanism (CDM) is
one of the most flexible
and sustainable mitigation
mechanisms established by
the Article-12 of the agreed
Protocol of UN Conference on
Climate Change in Rio in 1992.
Basically CDM refers to climate
change mitigation project
functioned by both developing
and developed countries
where the developing coun-
tries kick off projects, donor

sagencies or developed coun-

tries make capital outlay to the
projects which eventually
cause emission reduction of
green house gases (GHGs),
mainly carbon. The Certified
Emission Reduction (CER)
credits will be sold to the devel-
oped countries. So, a successful
CDM project fetches benefit
for both host developing coun-
tries and patronizing devel-
oped countries.

What does CDM basically
do? The CDM has two key
goals including to assist devel-
oping countries who host
CDM projects to achieve
sustainable development and
to provide developed coun-
tries with flexibility for achiev-
ing their emission reduction
targets, by allowing them to
take credits from emission
reducing projects taken up in
developing countries. CDM
proiects have both global and
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very well be the exposure to
synthetic chemicals in the air,
water soil and food chain,
Science has not yet been able
to delineate what could be
long term low dose synergistic
effects of EDCs and PPCPs on
humans but scientists are
concerned that this could lead
to a severe public health disas-
ter.

Emerging water issues such
as EDCs and PPCPs are forcing
regulatory agencies in the
developed world to review
standards for drinking water
and look for new treatment
techniques. Moreover, a sig-
nificant portion of the con-
tamination is occurring from
non-point sources. With
growing public concern at the
presence of EDCs and PPCPs
in water, the drinking water
industry faces a challenge as
to which compounds should
be treated and to what level

they should be treated as
maximum contaminant levels
remain unknown.

Advanced water treatment
technologies such as ozone
treatment, advanced oxida-
tion process and membrane
processes have been reported
by researchers to be success-
fully removing a wide range of
EDCs and PPCPs. However,
the cost of operation of such
advanced treatment technol-
ogies might seem expensive
even in some communities in
the developed world. Thus
advanced water treatment
technologies for the removal
of EDCs and PPCPs might
seem to be a luxury for most
developing countries as their
water quality programmes are
already combating a wide
range of problems and are
doing so in a constrained
economic environment.

There is also a significant
gap in scientific knowledge
and awareness regarding
potential adverse impacts of
EDCs and their handling
technologies. Absence of
proper regulations and
enforcement and socio-
economic factors have made
the risk of exposure to EDCs
considerably higher in devel-
oping countries. Long-term
risks posed by EDCs do not
often receive appropriate
attention from the govern-
ment and other concerned
agencies in the developing
countries. The technologies to
handle EDCs and PPCPs will
fail if passed to the developing

Given the potential range and scope of consequences of climate change, it is not surprising
that there is a concern about its security implications in these regions. Indeed, this began to
surface soon after the Third Assessment Report (IPCC 2001) and has recently accelerated,

‘even thoughtheissue is peripheral even in the most recent IPCC assessment (IPCC 2007).

provide an excuse for auto-
cratic regimes that refuse to
take responsibility for the
impact of their own policies.
The resulting causal model
from these hypothesized
linkages (pictured in the
schema) depicts a two stage
process: first, whether climate
change has adverse socio-
political and economic effects
on agiven society, and second,
whether any resulting nega-
tive consequence increases
the baseline risk of armed
conflict.

Besides the mediating
effects of societal conditions
on violence, we also believe
that there are direct feedback
effects from violence to land-
use conditions and intensity,
as well as to further migration
(flight from conflict) and to the
sense of insecu-
rity/vulnerability of individu-
als living in the conflict zones.
Additionally, there are indirect
feedback effects from migra-
tion through increased popu-
lation pressure in zones of
safety and reduced density in
zones of violence to land-use.
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In turn, land-use changes can
affect local climate
variabilities. Small perturba-
tions can have significant
effects on climate.

Military activity is energy-
intensive and given the pres-
ent composition of energy
sources, the emission of
greenhouse gases is likely to
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Increase with more extensive
use of the armed forces. War is
also likely to have negative
economic effects, resulting in
weaker economies less likely
tobeable to take the necessary
counteraction to climate
change, be it mitigation or
adaptation. Potentially, this
could lead to a vicious cycle
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between climate change and
armed conflict. However,
economic decline could also
lead to lower CO2 emissions,
as happened after the collapse
ofthe Soviet Union.

Climate variability may also
change in these regions. The
changes in these regions will
likely affect persistent and
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climate change mitigation technology

local-national effects. As
global effects, it attracts for-
eign direct investment,
reduces GHGs and complies
with MDGs (Millennium
Development Goals). And as
local-national effects, it
reduces solid waste manage-
ment cost of municipalities
and ground and surface water
pollution thus reducing health
hazard, enhances life of the
dumpsites, improves quality
of city life, raises public aware-
ness on solid waste manage-
ment and recycling, provides
safe and better working condi-
tion for the informal sector,
and reduces poverty by creat-
ing jobs for urban poor.

CDM in Bangladesh

Present status:The govern-
ment of Bangladesh set down
a two-tier Designated
National Authority (DNA)
through a government notifi-
cation on 13 October 2003 --
much later in comparison to
other developing countries. In
the meantime, a number of
developing countries includ-
ing Costa Rica, Brazil and
other South American devel-
oping countries had devel-
oped CDM projects. Since the
inception of CDM process,
Bangladesh possesses two
completely registered pro-
jects. More 5 projects have just
got DNA approval. Of the two
already registered projects,
one has been prepared on
“Landfill Gas Recoverv in

Dhaka” under the recently
completed project entitled
“Capacity Development for
Clean Development
Mechanism in Bangladesh”
under the MoEF's SEMP
(Sustainable Environment
Management Programme)
project with the support from
UNDP.
Prospects: There is much
potentiality of growth of CDM
projects in Bangladesh.
Because there are three major
sectors in which GHGs emis-
sion can be reduced -- waste,
forestry and energy, both
supply side and demand side.
Yet, the potential sectors for the
development of CDM project
In Bangladesh are waste and
forestry. In waste sector,
Bangladesh can develop a
number of projects because
Bangladesh, especially urban
Bangladesh, spawns a huge
amount of waste everyday.
Currently urban waste genera-
tion in Bangladesh is more than
14000 tones per day and it is
estimated that if the present
trend continues, the figure will
reach to 47,064 tones per day in
2025 (Enayetullah, 2009). The
CDM projects in waste sector
can be beneficial to ensure job
creation, health insurance,
environmental development,
soil quality improvement and
higher yield of agriculture in the
open dumping area of waste
disposal.

The options in the forestry
sector can be both afforestaton

and reforestation. There may
be large or small scale, single or
multiple species pure forestry
or on farm systems such as
reforestation of marginal areas
with native species e.g. riverine
areas, along the coastal belt,
steep slopes, around and
between existing forest frag-
ments where deforestation has
occurred over time; new, large-
scale industrial plantation:
establishment of biomass
plantation for energy produc-
tion and substitution of fossil
fuels; plantation in and around
homestead; small-scale planta-
tion by land owners; introduc-
tion of trees into existing agri-
cultural system (agroforestry)
and rehabilitation of degraded
areas through tree plantation or
assisting natural regeneration.
The Energy sector options
for CDM project in Bangladesh
are numerous, They include

switching from carbon inten-
sive fuels to less carbon inten-
sive fuels such as- replacing
coal by natural gas in
brickfields, replacing diesel
buses by CNG buses and solar
home systems; replacing an
inefficient device by an effi-
cilent one such as-
incandescent bulbs to com-
pact fluorescent lamps, effi-
cient air conditioners; increas-
ing the efficiency of an existing
device such as- retrofitting
boilers and motors; modifica-
tions of a process so that it
consumes less fossil fuel such
as- pulping using continuous
digesters in place of batch
digesters; Greenfield projects
such as- Vertical Shaft Brick
Kiln (VSBK) for brick making
(Waste Concern, 2009).

Major limitations and sug-
gested actions: In a develop-
ing country with a small geo-

graphic area but burdened
with population explosion,
resource limitation, unem-
ployment problem, extreme
poverty, pollution problem
and political instability like
ours, worth mentioning
growth in CDM projects is
imperative, Development and
successful implementation of
sufficient number of CDM
projects can ensure overall
environmental development,
thus reducing health hazard
specially in urban
Bangladesh, mitigation of
energy crisis and enhancing
economic growth of the coun-
try but the reality is that the
country is yet to get any bene-
fit from the growing trade of
CDM projects because CDM
here has experienced numer-
ous circumscriptions since its
inception. The major limita-
tons that the country has
experienced over the time are
stated here along with some
suggested actions.

e China, India, Brazil and
Malaysia are the top benefi-
ciary countries of CDM pro-
cess. They have better techni-
cal capability, large number of
entrepreneurs, will-defined
and high quality base line and
sufficient number of CDM
experts. The developing coun-
tries like Bangladesh don't
have such facilities and
accordingly they are deprived
of the chance. This is why
these countries should unit-
edlv approach the CDM
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countries without building
their capacity to identify and
perceive the ill-effects of
EDCs. Research on EDCs
should, therefore, be pro-
moted in developing regions
aswell, |

As science advances we are
becoming aware of an
increased number of agents in
our water which might be
toxic even at extremely trace
concentrations, These con-
taminants not only pose
threat to human health but
also to the ecosystem. It is
quite understandable that we
are predominantly focused on
the impacts on human beings.
However, we must not forget
the other forms of life of the
ecosystem and if we continue
to disregard them, we will start
to feel the repercussions at
some point.

Also as access to clean
water becomes harder, we
must not condone the lurking
conflict that may arise from
scarcity of water. Sporadic
clashes that we often observe
in parts of Dhaka may turn
severe in future if utilities fail
to supply the bare minimum
amount of water. The huge
economic disparity in our
society is also reflected in our
water consumption patterns.
This may even lead to social
conflicts among different
classes of the society if water
scarcity becomes acute,

In our restricted economic
environment the number of
burgeoning problems in the
water sector might seem
extremely challenging to deal
with, But they at the same time
provide exciting opportunities
for the research communities
to hone innovative and sus-
tainable technologies to fight
those challenges. While many
water problems may be
global, sustainable solutions
remain local. Thus we need to
boost water related research,

extreme weather features such
as droughts and heat waves
and even floods. Drought,
which could be a result of
climate change, is widely
believed to relate to confli
because it may lead to T::ical
scarcity and increased
resource competition and
because freshwater is the
resource most vital to human
existence. The Sudanese
government, NGO officials
and some scholars have used
the drought in the mid-1980s
as, at least, a partial explana-
tion for the conflict and kill-
ings in Darfur.

Bangladesh may be signifi-
cantly affected by climate
changes, mostly through
changes in variability. For
example, the rising frequency
and severity of natural disas-
ters is clearly visible in
Bangladesh. To provide some
background since 1991, the
1991 Cyclone (April 29), the
1997 Cyclone (November 29-
30), the Cyclone Sidr in 2007
(November 15), Cyclone Bijli
in 2009 (April, 14), and most
recently the name of Cyclone
Aila can be stated. Bangladesh
and the region as a whole will
be significantly influenced by
possible changes to modes of
variability such as severe
tropical cyclones, changes to
the El Nifio Southern
Oscillation and the Tropical

Executive Board into formu-
lating rules, procedures and
strategies that support them.
e CDM project implementa-
tion process is complex.
Countries like Bangladesh
should apply to CDM
Executive Board to relax and
simplify the process for the
sake of smooth growth of
CDM over the whole develop-
ing world.

« Bangladesh lacks both
entrepreneur and optimum
fund in this operation.
Government should mobilise
number of entrepreneurs
through inspiration and moti-
vation and then the banking
sector should be called for
raising fund for project devel-
opment.

e The rules and regulations in
energy sector that are not
helping CDM to flourish must
be amended (Hossain, 2009).
Enhancement of government
cooperation to make CDM
initiative a success in
Bangladesh is a must. The
govt. should clearly declare
the CDM business facilities
offered from govt's part.

e There is lack of baseline
data. The government should
establish a well-defined base
line for CDM taking the help of
the country's expert level
people and all concerned govt.
and non-govt. organizations.

« Capacity and strength level
of private and public institu-
tions in Bangladesh in this
reeard is verv low. Main tareet
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and appropriate support from
different sectors is essential in
that regard. .

Safe and potable drinking
water is fundamental to
human health. Adverse
impacts on public health due
to increased water pollutioh
are popping up in our media
constantly and to a certain
extent authorities remain
indifferent. Excessive pollu-
tion has driven almost all
types of macro aquatic species
out of the rivers around
Dhaka. Recent reports indi-
cate that the pollution is grip-
ping on groundwater as well,
Conditions of the rivers and
other water bodies around the
country are also aggravating.
Thanks are due to The Daily
Star for continually reporting
on the intensified pollution
and declining quality of our
rivers and other sources of
water.

Media and the scientific
community can work as van-
guards of our waters by con-
stantly providing information
to develop strong public
opinion against pollution.
Regardless, strong govern-
mental stance to curb the
creeping water pollution is
imperative, To meet the
increasing demand of water
there is no alternative to
restore our water bodies.
However, responsible partici-
pation and cooperation of all
stakeholders are indeed vital
for the sustainability of any
such stance and enforcement
of regulations. Years of man
made pollution probably has
imperilled our water enough
to trigger the grudge of nature
and we must act before it gets
irreversible.

M. Feisal Rahman is a Ph.D. candidate in
the department of civil and environmental
engineering at the University of Waterlod,
Canada. He can be reached. at
mfZrahma@uwaterioo.ca.

Atlantic Decadal Oscillation
(which has strong impacts on
climate in the Tropical Pacific)
or changes to monsoon timing
and intensity.

Giveny the cppantial jrange
and scope of consequences of
climate change, it is not sur-
prising that there is a concern
about its security implications
in these regions. Indeed, this
began to surface soon after the
Third Assessment Report
(IPCC 2001) and has recently
accelerated, even though the
issue is peripheral even in the
most recent [PCC assessment
(IPCC 2007). In April 2007 a
debate in the UN Security
Council firmly established
climate change as a security
1ssue. Despite the breadth of
this security concern in the
public debate, statements
about security implications
have so far largely been based
on speculation and question-
able sources. Research fron-
tiers are being pushed forward
in both climate change
research and conflict research,
but so far little work has been

done to combine the two
fields.

Dr. Md. Rashed Chowdhury is Principal
Research Scientist of Pacfic ENSO
Applications Center (University of Hawail,
USA), primarly responsible lo develop
ENSO-based dimate information the small
Island countries in Asia-Pacific region
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should be to build capacity of
the staffs and officials of pub-
lic and private sectors about
CDM project and to
strengthen local institutions.
Now China is the world's
largest CDM host. China's
experience clearly indicates
that capacity building s the key
to jumpstarting CDM project.
Information about CDM
opportunities in the country
can be disseminated to draw
the attention of donoragencies
and other foreign investors
through participation in trade
fair, exhibition and websites of
national institutions.

e The government should
establish clear institutional
structures, transparent CDM
procedure such as- one stop
approval process, and sound
governance with clearer lines
of responsibility to facilitate
the smooth implementation of
CDM project.

e Low level of awareness
amongst the public, private
and financial sectors about
CDM opportunities is one of
the underlying obstacles to
CDM's thrive in Bangladesh.
Awareness building and
related information dissemi-
nation should be done
through seminar, symposium,
and advertisement in mass
media and other means of
propaganda and motivation.

Muhammad Selim Hossain is an M.S.
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