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ABSTRACT: Environmental impact assessment (EIA) of any project is essential for understanding the sustainability
of the project. For sustainable development of hill tracts, electricity isinseparable. Like other parts of Bangladesh hill
tracts districts felt increasing demand of electricity. In this paper an attempt has been taken to present the existing
environmental condition and analysisthe future environmental condition after implementation of project. Electrification
will extend the length of the active day. Electrification will improve security (peopl€e’s perception of safety and
security) at the region. The elements of the project identified as components for analysis are chosen based on DOE’s
guideline. The study showed that 87% people say that they feel safer at night since being electrified. Impacts are
classified on the basis of EPA’s scaling and DOE, university’s teachers, NGOs expert’s opinions. Value more than 10
isclassified significantly affected element of the project. | n this paper advantages and disadvantages of the Electrification

Project has been presented.
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INTRODUCTION

Thehill tractsisconsisting of three districts, namely
Rangamati, Khagrachari and Bandarban. It lies in the
extreme southeast of Bangladesh between latitudes 21°
11"N and 23°45"N and between longitude 91°42"E and
91°42°E. It is bordered in the southeast by Burma, in
the east and north by the Asam and Tripura states of
Indiain the west by the former Chittagong District of
Bangladesh. The Hill Tractisdividedinto four valleys
surrounded by the Feni, Karnaphuli, Sangu (Sankhu)
and Matamuhuri rivers and their tributaries.

Electricity isinseparable from modern urbanization
and advanced life style. Like other parts of Bangladesh
Chittagong Hill Tractsdistrictsfelt increasing demand
of electricity. It is hoped that the rural electrification
program inthisregionwill carry out rapid changeinall
stages of life. For the development of this program,
potential environmental impact assessment during
feasibility study has been made in this report by the
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analysis of existing environmental condition with the
recommendation of mitigation measuresto befollowed
during implementation. Thisenvironmental assessment
report has been prepared as per World Bank aswell as
locd regulation guidelines published for the requirements
of the DOE (Department of the Environment). EIA isan
action forcing mechanism. For integrating
sustainability and EIA of aproject, EIA requirements
asdefined in EIA legidation, regulationsand guidelines
proposed by Lawrance (1997) and Byran (2005) has
been followed by many researchersin aproject (King,
1996 and DDC, 2004). The Environmental Impact
Assessment report during feasibility study for rural
electrification in Chittagong Hill Tracts has been
prepared by considering some objectives. These
objectives can be summarized asfollow,

1) Exploring the existing environmental condition.

2) ldentifying and assessing all possible positive and

negative/adverse impacts.
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3) Recommending the measures for enhancement of
positive impacts and mitigation of negative/adverse
impacts.

MATERIALSAND METHODS

Thepresent environmental studiesincludemultiple
data collection from various primary as well as
secondary sources for environmental analyses.
Environmental parametersfor thestudy were collected
in three aspects, physical, ecological, physiochemical,
and human interest related to these data. Site visit,
literature review, observation, interviewing with key
personnel and group discussion were the several
methodsfollowed. Interaction weremade among DOE
concerned government departments, non-government
organization and local people in order to formulate
views and suggestions for incorporating in
environmental planning.

Any large scale power plant installation isexpected
to cause environmental impact near the project site
during construction and operation phases. The
components of the environment vary with size,
nature and geological location of the project. The
EIA studiesfor the project siteisdivided into three
phases. The 1 phase identification of significant
environmental parametersand assess ng the existing
status. 2" phase is prediction of impacts from
proposed project and identified environmental
parameters. 3% phasesincludethe evaluation of total
impacts.

The EIA guidelines of Asian Development Bank
(1998), DOE (1997) and United Nations Environment
Program (UNEP), (2001) were followed in the
assessment. EIA in a sustainable framework is
applied in the study to get EIA requirements which
isproposed by Lawrence (1997). Collected samples
were analyzed for various water quality parameters
as per standard methods (APHA-AWWA-WPCF,
1989). Collected air sampl eswas measured fol lowed

Description of existing environment
Climate

There are there main seasons, the dry season
(November to March), which isrelatively cool, sunny
and dry, the pre-monsoon season (April and May),
which isvery hot and sunny with occasional shower,
and therainy season (Juneto October), whichiswarm,
cloudy and wet. The region has tropical monsoon
climateof hot and humid. Total annual averagerainfall
issecond highest in Bangladesh (over 3500 mm). The
monsoon rain startsin late May and continuestill mid
October. The depressions occur moving in from the
Bay of Bengal and brings periods of heavy rainfall.
The cool dry season lasts from November to February.
According to thelocal metrological station, threehill
districtsaremoreor lessuniformin rainfall, temperature
and humidity (Khan, 2005).

Temperature

M ean monthly maximum temperature rangesbetween
about 25-34 °C and the mean monthly minimal
temperature between 12-25 °C. With clear skiesin the
dry season, there may be difference of 17 °C between
night and day temperatures. But diurnal differenceis
much less during the rainy season. Maximum
temperature is a few degrees lower and minimum
temperature is a few degrees higher on the Shore of
Kaptai Lake. Bangladesh Bureau of Metrological center,
Rangamati recorded 30 years (from 1961 to 1990)
monthly maximum, minimum and averagetemperature
in Chittagong Hill Tracts Distracts, which is shown by
Tablel.

Rainfall

Theannual rainfall rangesfrom 80inches (2000 mm)
inthecentral north to 150 miles (3750 mm) south eastern
border about 150 inches (3,750 mm) over 80% rainfall
occurs between May and September pre-monsoon and
monsoon rainfall typically in torrent downpours and

by Rahman and Nag (2005). flash of flood in the valleys.

Table 1: Monthly maximum, minimum and average temperature in Chittagong Hill Tracts
Months Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec Y early
Max (°C) 3.7 35 37.8 38.9 42.2 37.8 356 377 356 35.6 333 317
Min. (°C) 6.7 7.2 11.1 17.2 19.4 20.6 228 222 222 183 128 94
Average 205 228 26.5 28.5 28.8 28.1 277 28 285 277 25 21.8 26.2
Khan (2005)

392



Impact assessment due...

Table 2: Monthly average relative humidity (%) of Rangamati Station 1997

Months Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Air
Humidity 75 71 75 77 79 84 88 86 87 83 83 83
(%)
Table 3: Population density of male, female, urban and rural in 2001Census
Tota Total
c’;lfa(;ri]setrict oTjgi on population in population in Tgtﬂlgi%lr? To(t)alu{;?oa:]e Grrgtvéth
pop urban area rural area pop pop

1991 1981 1991 1981 1991 1981 1991 1981 1991 1981 Decadal  Annua
Bandarban 230569 171478 68522 26963 162047 134515 125730 94006 68522 26963 34.46 3.0
Khagrachhari ~ 342488 278461 109710 70565 232778 207896 180270 148468 162218 129993 22.99 2.09
Rangamati 401388 301753 146083 106073 255305 195680 220154 168948 119020 89888 33.02 2.89
Total: 974445 751692 324315 203601 650130 538091 526154 411422 349760 246844 90.47 7.98
Percentage - 33.2 28 66.7 72 54 54 35.89 32.08 - -

Chowdhuary, 2006
Table 4: No of households

AreaNo. No. of households
1 27
2 30
3 17
Total 74

The one day rainfall magnitude frequency
relationship based on EVI distribution in Hill Tracts
areais
X,=197.50-60.18in{ T/ (T-1)}

Where, X = daily maximumrainfall magnitude
T=return periodsin year

To establish an intensity-duration-frequency for the
Hill Tracts regions of Bangladesh, the data was
tabulated using Hershfield and Wil son diagram on the
basis of available parameters and Bell equation. The
parameters area means annual precipitation, mean
annua number of dayswith rainfall greater than 0.01",
mean annual maximum daily rainfall and mean annual
number of thunderstorm days.

Humidity

Monthly mean relatively humidity figure range
between 65 % in dry season and 90 % in monsoon
season. But the humidity at night is almost same
through out the year. The maximum and minimum
moisture content in the air is found during July-
September and January-March respectively. The
monthly average relative humidity (%) of Rangamati
Station 1997 isshown inthe Table 2.

Wind speed and direction
Thisareainclude monsoon. In summer season (April
to August) gusty wind blows over the areawith speed

of 60 to 80 km/h from south and south-west direction.
It caries vapor from Bay of Bangle and causes heavy
rainfall. Attheend of spring (Februaryto April), like
other part of Bangladesh, cyclone strikes on thisarea
from north and north-east direction. This stormy wind
is obstructed by hill and blowing rangefall gradually.
Cycloneisacommon phenomenon in the project area.
It occurs in every year. Poor households are most
affected by cyclone because of their houses are built
by weak material.

Geology and land forms

The Chittagong Hill Tracts Districts area is
geologically of recent origin comprising old Pleistocene
sediment deposits. The general land feature comprises
of aseriesof anticlineridgelying paralld to oneanother
and trending in roughly NW-SE direction. They are
composed largely of consolidated sandstone’s, sandy
shale's and shale's of tertiary geological age. These
have been subjected to considerable folding, faulting,
tilting and dissection. The ridge crests reach heights
of 100-3000 feet (300-1000 m) MSL. Inthe synclines
between thesemain ridges, therearelower of hillsbel ow
250 m generally the height ranges between 42 mto 80 m
and formed mainly over unconsolidated sandstone of
late Tertiary age. Some of these hillsareleveled or of
rounded summits, but most of them are closely
dissected and sharp ridge. All most everywherein the
Hill Tracts, dopeis very steep.

Soil

Soil patternsoften are complex dueto rapid changes
in the underlying lithology, differencesin relief and
the varying extent of soil erosion. The most extensive
hill soilsarebrown, loamy and strongly acid, with rapid
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permeahility and low moisture-holding capacity. Except
over hard rocks, they are generally deep. Valleys soils
include brown, loamy soils on well-drained terraces,
Grey and clays on poor valley-bottom sites. Eleven
soil series were identified .One extensive series was
divided into deep and shallow phases. Gently,
moderately and steeply sloping phases were also
identified.

Seismicity

Thegreater Chittagong Hill Tracksdigrictsexperience
tectonicmovement in previousyears. Tectonic movement
in 2002 was measured 5.5 in Racktor scale. As its
intensity was mild no damage or human casualty was
recorded during occurrence. Mild to moderate
unperceived movement are frequently felt in greater
hilly region of Indiaand Barmesarea.

Vegetation and land use

Theentirehill districtshavetypical vegetation and
tropical evergreen and deciduousforest. Therearetrees
likeSdl, Teak, Chapalish, Mehagoni, Kari, Chambd, etc.
In addition, there are plantation of Pine and other
foreign treesin the reserved forest. The tribal people
traditionally practice Jhum cultivation by clearing the
natural vegetation and burningit during the dry season.
Thesepractices destroy theexisting natural vegetation
pattern in reservedforest. By tradition, Village headman
allocated land to Jhum cultivation. The Jhum cultivators
do not have own land. Permanently settled cultivators
have allotted land in which they have heritablerights
but they cannot transfer the land outsidetheir family
without Government approval. When population
density was lower, the successive cultivation periods
were 12 years or longer. Now, with greater pressure
on the land, especially following the creation of
Kaptai Lake, which submerged most valuable
floodplain in the reason, a period may be less than
fiveyears. Asaresult, the soil fertility isincreasing
and reversible degradation of the environment is
taking place.

River system

Themainriversinthehill districtsare: @) Karnafuli
b) Halda c¢) Ichamoti d) Sangu €) Matamuhuri f)
Kaselong and g) Franches Feni. In addition thereare
smaller streamsand rivulets. They aretributariesto
the main rivers. The Feni river originates in the
northern part of Khagrachhari district and flowsinto

the Bay of Bengal through the district of Feni. The
Karnafuli River with itstributariesisthe biggest and
most important river. Hydro electric project wasbuilt
onthisriverin 1962. Asaresult Kaptai Reservoir Lake
has been formed during next monsoon. TheHaldaand
Ichamoti riversfall intotheKarnafuli bel ow the Kaptai
Dam. TheKarnafuli flowsintothe Bay of Bengal. The
Chittagong Sea port has been established on the outfall
areaof Karnafuli river. The Sangu river originatesin
thehigh hills of theBandarban district and after passing
through several valleys it takes a westerly direction
and flows into the coastal plain of Chittagong and
ultimately debauch into the Bay of Bengal. The
Matamuhuri originates in the southern most part of
the high hills of Bandarban and after flowing in
northerly direction takeswesterly turn and fall in the
Bay of Bengal near Cox’ Bazar. All thehilly riversare
subjected to flash flood during monsoon. Again during
dry season tidal flow penetratesthrough theriver outfall
and proceedsup to consi derablelength of the channel
upwards. In addition therivers and Khals thereafew
springs of artesian and non-artesian native and water
dischargehicutsfrom hillstoplain called “Chara” .

Biological environment

TheHill TractsDigtrictisvery rich with diversified
flora and fauna. Districts of Chittagong Hill Tracts
region. The flora of thisregion shows a considerable
admixture of Cachar and Khasiaelements. Theforests
of Hill tract district may be broadly classified into
tropical evergreen semi evergreen and deciduous

types.

Natural hazards
Tectonic hazard

Thegreater Chittagong Hill Tracksdistrictsexperience
tectonic movement in previous years. Latest tectonic
movement wasin 2002. It was measured 5.5 in Racktor
scale. Asitsintensity was mild no damage or human
casualty was recorded during occurrence. Mild to
moderate unperceived movements are frequently felt
in greater hilly region of Indiaand Barmesarea.

Land sliding

Landdidingisaproblem associated with hill cutting.
Hill cuttingisacommon phenomenonin Hill Tracksdue
toincreased populationrise. High rainfall and improper
handling of hills intensities in these areas lead to
sudden collapse of hills.
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Social environment

The areaishilly and very scanty of plane cultivate
land. Most rural tribal dependant on traditional jhum
cultivation for their livelihood. Theareaisbackwardin
respect of education, financial ability transport and
communication in regard toliving sandard. As per the
methodol ogy, sample respondents were selected for
the survey work. The socioeconomic data were
collected structured and non-structured
guestionnaires, researcher’s observation and PRA
method. Subsequently these have been scrutinized and
analyzed. The main objective of the study isto assess
the technical, financial, economical, social and
environmental feasihbility for emboldening the CHT
districts with a view to develop the area and sustain
the development of infrastructure and human life of
the locality. The socioeconomic component of CHT
area comprised the major population characteristic,
household composition, ethnic characteristics, land
ownership pattern, income distribution, education,
health and sanitation, economic participation, socia
dratification, land use pattern, livestock situation,
agriculture production, housing condition, gender
related information and so on. The objective of this
component istoidentify the basi ¢ socio-economic and
demographic characteristic of CHT Districts and
suggest option indicating the expected out put i.e.
soci o-economic benefit and project implementation and
policies issues. This information may be useful as a
guide for judging the relative viability of the project.
Firstly, three areas of the Hill Trackswere selected in
order to generalize the findings for whol e study area.
Thearea-wise distribution of house holdingswastaken
into account as the universe, which were 731 of which
no. of government households are 36. Government
households consist of govt. offices, schools etc. The
area authority provided the household-list. It was
maintained that the sampling error would remain toa
certain limit sothat in thefuture analysisthe confidence
level will be 95%. Then systematic sampling wasdone.
Every 10" household’sfamily chief in every ward was
interviewed based on questionnaire. The distribution
of the respondents was as follows by number of
households (Table 4).

Therefore, the randomness of the sample, which was
74 in size, was kept. In each unit, proportionate
representation of social class was maintained in
selection of the households. However, in order to
present the actual picture of the existing condition of
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area, in terms of social categories samples were
distributed asfollows: poor 47, middle20 and rich 7.
Number of poor and middle class respondents was
proportionately much higher like the universe and
henceforth it can easily be assumed that the sample
representsthe population exactly. Using aface-to-face
technique, empirical datawerecollected for the study
by sample survey method wherethe univer se contains
all the area. Based on the information and the data,
collected from the first visit, several meetings of the
team memberswereheld and an interim test information-
checklist was prepared. Theinformation-checklist was
pre tested in the non-sampled area through a pilot
survey before finalization. The final information-
checklist contained both precoded and open ended
guestions (Table 3). The above two Tables are shown
that the Integral population of the three districts
gradually increased over the30 yearsfrom 1981 to 2001.
Though an oppositefigurefoundin preference of living
area in favor of either rural or urban areas.
Approximately 66.7 % of thewhol e population trends
to reside in rural areas, despite are developed
communication and lake of modern living facilitiesmost
tribal communities are well preferred to lead rustic
natural life. However adigtinguish variation iscontinue
between mal e and femaleratio. In 1991 about 54 % of
total population was male whereas female occupied
35.89 %. This variation also appeared is 2001 that
forecast number of male will dominate on total
population also percentage of female increase 10%
after 1991 and reach 54%in 2001. Thevas majority of
therespondents 60.3% opined that the existing medical
facilitiesin study area were not adequate. In case of
illness, 50% of the household members were found
treated by private practitioners holding MBBS degree
or above followed by over 68.29 % by the govt.
hospital. Only 9 % household members used to go to
the privateclinics. LMF doctorstreated therest of the
household members when they got sick. About 36.2%
of the household members were found to be attacked
by several diseases during the last six months during
the study. The prevalence of fever and cold seemed to
be high among the study population. Majority of the
household members (42.7%) suffered from fever
followed by 10.5% cold and 7% eye diseases. While
the remaining 40% suffered from other disease
including diarrhea, jaundi ce and anemia. With regard
to structure of the drains it was found structurally
unsound. The numbersof dustbin (10 out of 25) in the
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locality were found insufficient. As a result, many
people used to throw their solid wastes and other
garbage into the street or street side drains. Most
importantly, the area garbage collectors were hardly
found during the time of data collection. Lack of
awareness, lack of dustbin, improper maintenance of
drainage and lack of drainage facilities are the mean
reason of reporting of 78 % of respondents about the
insufficient drainagefacilities. Electrification will extend
thelength of theactiveday. Inthemost of thed ectrified
households, people will work up layer at night than
they did before d ectrification. Electrification will reduce
wood consumption, deforestation, environmental
degradation etc. Electrification will create very
insignificant improvement in education becausetribal
people have less interest for reading and studying. It
is difficult to measure the influence of electrification
on health. A study by Wmukonya et al. (UNEP, 2001)
showed that 54% households' health was improved
by el ectrification. So, it can be assumed el ectrification
will cause positiveinfluenceon health at hilly region.
Electrification will improve security (people’s
perception of safety and security) at theregion. A study
by Wmukonya et al. (UNEPR, 2001) showed that 87%
people say that they fed safer at night since being
electrified. Electrification will not create significant
impact on nitrification, diversification in income
generation activitieswithin a short time.

Environmental degradation due to project

World economic and technological activities are
contributing to rapid and potentially stressful changes
in the global environment. These changes may
profoundly affect generationsto come. Technological
activitiesareessential for the country to meet the needs
of present and future generation. Any activitiescreate
pollution. To construct adouble circuit 230 KV aeria
power transmission linein Chittagong also have effects
on components of environment -soil, air, and water.

Water pollution

Themainriversin thehill districtsare: 8 Karnafuli
b) Halda c¢) Ichamoti d) Sangu €) Matamuhuri f)
Kaselong and g) Franches Feni. In addition there are
smaller streamsand rivulets. The project areaisnon-
industrial area. There is no major specific source of
surface water pollution. In rainy season riversreceive
agrochemical, domestic wastesand sand mix pollutes
this water is useless for domestic purposes. Physical
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appearanceof river water, observed muddy duringfield
survey. Dueto the project zinc pollution isincreased
dueto using thezinc coating on the surface of electric
poles. Presence of zinc in nearby tube-well isamatter
of concern.

Air pollution

Air quality depends on substance, which ispresent
in atmosphere in such concentrations that they
produce undesirable effects on human, animals and
plants. These substancesinclude CO,, CO, SO,, NO,
and suspended particular matters (SPM). The
combustion of hydrocarbon fuel in a motor vehicle
productsmainly carbon dioxide (CO,), water (H,0) and
nitrogen (N,). Engine inefficiency means some fuel
passesthrough the engine un-burnt or partially burnt.
These results in the additional presence in exhaust
emissions of the hydrocarbons (HC) and other organic
components, together with carbon dioxide and carbon.
At the high temperatures and pressures somenitrogen
is oxidized to form various oxides of nitrogen,
hydrocarbon, carbon dioxideand nitrogen dioxidehave
implications for human health and plant life and
regarded as pollutants.

The project location is non-industrial area. There
are nomentionabl e sourcesof air pollution werefound
in project area. Though somelocal brick fields, motor
transport and military vehicle available here. The
emission level of those transport and brick fields very
allowabl e according to Bangladeshi standard. Beside
thisareaisnaturally very tranquil. Particulate Matter
isemitted from themajority of road vehides, with diesd
vehicles known to produce many higher particulates
concentrationsthan petrol engines, notably PM, and
PM. are thought to be linked to health impacts. In
Bangladesh PM  is referred to as Total Suspended
Particulates. Lead compounds in vehicles exhausts
are toxic and readily absorbed into the body. CO, is
also now considered to be a pollutant because of its
contribution to the possible warming of the earth’s
atmosphere. However all the main pollutants emitted
from vehicle exhausts disperse widely into the
atmosphere and their concentration reduces rapidly
with the distance from the road. The concentration
emissionsare alsorelated. The highest concentrations
of CO, CO, and HC are encountered in congested
slow movingtraffic. Thiskind of pollutionisnot going
to affect the project site as the transmission line
project does not add any kind of such pollution.



Noise pollution

Noise pollution survey was not conducted in the
project during its operation will not create any kind of
noise. During the construction period, there is no
possibility of production of any kind of noise, which
may excite the permissible limit. The values of noise
meter were found (mean 56 dB, highest 65 dB, and
lowest 43 dB) within the permissiblelimit.

Soil pollution

Lossof land isaproblem for the people of the project
area. It may arisesocial problem. The collection of soil
from the surrounding areastofill the project may create
impactson agriculture

Surface water
The Bay of Bengal liesin the Southwest directions
fromtheehill tracksdistricts. Bandar ban district closes
toBay of Bengal. Other two districts remotefrom Bay
of Bengal. Theather twodidrictsarelittleaway Bay of
Bengal. Monsoon rain is the chief source of surface
water, which flows through the riversin the form of
excess run off. During the monsoon the rivers level
remain high but during the dry period the level drops
low. Thedifference between high andlaw level may be
25-30ft (7.5-9m). Being hilly streamsthe vel ocity of
flow is considerable high and estimated as 2.50 m to
3.50 m/sec. Inthe Kaptai Lake the difference of high
and low level is 113 m. Thehighest depth near the dam
isabout 50 m. During thewinter months, temperature
remain almost constant at depths. In the pre-monsoon,
the upper layer sgradually warm op and atemperature
difference devel ops which may go up to 6 °C between
the highest and the lowest. Oxygen constant of the
lake water varies between 5 ppm to 6 ppm from to
bottom. As the water surfaces warm up a density
gradient develop oxygen depletion occur in the
deeper layer, which move up to a stage of 25t0 50 ft.
From mid May cooling effect iscreated on the surface
duetorainfall. By theend of the May mixing of water
oxygenates the whol e depths of water again but the
lowers layers remain mostly deoxygenated. It is
probabl ethat the frequent rainfall and inflow of river
water in the | ake maintain amove uniform condition
during the monsoon. But after the monsoon a time
comes when the deeper layer of the lake water again
become anaerabic.
In winter water pH was 7-7.5 at all depth. As
stratification occurs there was shift to more alkalis
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condition at the surface (pH = 7.5-8) and more acid
condition at depth 40 ft with constant neutrality at
around 20 ft (6 m). The surface water reachespH=9in
the pre monsoon season. This may have been due to
presenceof aparticular phytoplankton (Alam, 1993).
All human activities are centered on availability of
water. Habitation settlements grow near to the river,
lakes and spring, the reason is easy access to surface
water stream, lakes and spring water are used for
domestic and potabl e purposesduring the dry periods.
Themonsoon water remainsturbid and full of organic
and inorganic material assuchtheir usein restricted.

Sources of pollution

The project areaisnon-industrial area. Thereisno
major specificsource of surfacewater pollution. Inrainy
Season rivers receive agrochemical, domestic wastes
and sand mix pollutesthiswater isusd essfor domestic
purposes. Physical appearanceof river water, observed
muddy during field survey (Alam, 1993).

Ground water

The Chittagong Hill Tracts in southeastern
Bangladesh. Thegeology of theareaiscomplexandis
characterized by a series of folded tertiary formations
.The area is considered unfavorable for extensive
ground water development. The aquifer have low
transmissivites and intensive development would
thereforeincur large draw down. However, wells can
be developed successfully on an individual basis.
Electric power transmission linesare linear facilities.
That will affect natural and socio- cultural resources.
Theeffect of short transmission linescan belocalized.
Long transmission line can have regional effect. In
generd, the environmental impact of transmission line
occursto natural, social and cultural resourcesincrease
withincreasinglinelength. Aslinear facilities, theimpact
of transmission lines occurs primarily within or in the
immediatevicinity of ROW. Magnitude and significant
of impact increase voltage of the line increased,
requiring larger supporting structure and Rows.
Operational impact also increases. For example,
electromagnetic field (EMF) effect is significantly
greater for 1000 kilovalt linesthan for 69 kilo valtlines.
Negative environmental impacts of transmission line
are caused by construction, operational and
maintenance of transmission lineinvolves chemical or
mechanical control in the ROW, and occasional line
repair and maintenance. These plus the physical
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presence of the line itself can be a source of
environmental impact. On thepositiveside, power line
ROWswhen properly managed can be beneficial towild
life. Cleared areas can be providing feeding and nesting
dtefor birdsand mammas. The edge effect documented
inbiological increasing habitat diversity resulting contact
between the ROW and existing vegetation.

Special issues

Effects on lands in project area

1. Electric power transmission linemay have greatest
impact on land resources. So dedicated electric power
transmission lineisrequired.

2. Transmission linecan open up moreremote landsto
human activities such assattlement, agricultural, hunting
and recreation etc. Construction of the ROW can result
in lose of fragmentation of habitant and vegetation in
project location. These effects can be significant in
natural are such as forest, wetland or wild lands are
effective or in the newly accessble lands are home of
indigenous people.

RESULTS

Depending on thelocation, transmission line may
induce devel opment in or bordering on ROW or lands
made accessible which is turned to develop
infrastructure or public service. An environmental
baseline survey was conducted in the project areasto
identify the environmental parameters likely to be
affected by the project intervention. All the major
environmental parameters covering ecological,
physiochemical and human interest related aspects
were considered in identifying the affected areas at
different stages of the project cycle. A checklist of the
screened environmental parameters is prepared as
shown in Table5. Anticipated environmental impacts
dueto project implementation have been identified and
shown inthe Table4. ThisTable of comprehensivelist
of environmental parameters, their consequence and
impactsare very useful in designing various activities
of proposed project in an environmental friendly
manner. The magnitudes of environmenta impactsare
classified as none, minor, moderate and major in the
checklist. Socioeconomic environment is considered
to affect positively asthe project activitieswill creates
job opportunity for the local people and the area will
be more devel oped and commercial activities will be
increased in thelocal community. Mitigation measures
of theadversely affected parameterswill be discussed
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in the subsequent section. The Table 5shows the
overall impact assessment checklist for analysis of the
sustainability of project.

DISCUSSION AND CONCLUSION

Itis clear from the analysis that loss of landisa
problem for the people of the project area. The
collection of soil from the surrounding areastofill the
project may create impacts on agriculture. Electric
power transmission line may have greatest impact on
land resources. So dedicated electric power
transmission line (ROW) is required. There is
insignificant impact on health and safety sector, water
resour ces Sectors, Soci o-economic sector etc. Thereis
lowimpact on air pollution, agricultureand aquaticflora.
Impact onterrestrial faunaismedium risky. Itisclear
fromtheoverall anayss; the project has positiveimpact
on the sustai nabl e devel opment and lifestyle of people.
Air pollution is not going to affect the project site as
the transmission line project does not add any kind of
air pollution. But during construction phase, for
prediction of SPM, NO, and SO,, Gaussian plume
dispersion mode hasbeen used. During summer season
the predominant wind direction isfrom NW, SW and W
direction. Predicted results have been superimposed over
basdinedatafor 1to 10km and for 24 hin 16 directions.
Results shows that the maximum concentration of SPM,
NO_ and SO,, are 451.64, 44.43 and 24.27 pug/m?
respectively in NE direction about 3 km from the
congtruction site. The sound pressure generated by a
noise sources decreaseswith increasing distancesfrom
the sources due to wave divergence. In predicted noise
level wavedivergence model havebeen used. Thenoise
level insidethe plant is measured at a distance of 2 m
from the source and then the noiseleve (in dBA) dueto
proposed plant have been calculated at a distance of
500m to1000 m at ainterval of 500 m. Insdetheplant it
was assumed 92 dBa based on study of other power
plant (MEF, 1989). Before the conclusion, some brief
description of the impacts on society and environment
is presented. Due to the project implementation, zinc
pollution isincreased due to using the zinc coating on
the surface of electric poles. Presence of zincin nearby
tube-well isamatter of concern. Inwinter water pHwas
7-7.5at al depth. Asdratification occurstherewasshift
tomorealkaliscondition at the surface (pH = 7.5-8) and
moreacid condition at depth 40 ft with congtant neutrality
at around 20 ft (6m). The surface water reachespH 9in
the pre monsoon season.



Table 5: Checklist of impact assessment of the project

Impact assessment due...

Environmental component Typesof impact Evauation
Neggativeimpact
P“dfz";)’"ty Seg'ty 'm\ff m’\& me Isigificat Low Medum  High
Physical environment
Topography
Faneland 1 2 2 v
Hilly terrgpin 2 2 4 v
Drainage congestion 2 1 2 v
Hash flood 1 3 3 4
Hazard
Earthueke 5 5 v
Cydongsorm 4 8 v
Weater contaminetion
Qurface water 1 2 2 v
Ground weter v
Bio-chemicd v
Soil
Ercsion 3 3 9 v
Sltraion 1 3 3 v
Pollution
Air pdlution v
SPV, dust v
SONOLCO, 3 2 6 v
Ecological environment
Terregtrid Hora
Afforestation 1 4 4 v
Destruction of plantation 5 3 15 v
Aquetic Hora
Eutrophication 2 2 v
Nuisance plant 2 2 v
Terresrid Fauna
Digturbanceto wildlife 4 4 16 v
Digturbanceto migrated hirds 3 4 12 v
Aquatic Fauna
Fshaies 1 2 2 v
Destruction of wetland 1 2 2 4
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Table 5: Continued...

Environmental component Types of impact Evauation

Neggetiveimpect

Probability  Severity ImpactVdue No  Pogtive

® €G] (V) =p*s Inpect Impegt 'MSOfict  Low  Medum - High

Socio-economic environment

Lossof land
Agriculture 3 3 9 v

Residertia/community
Industria/commercid 1 4 4 v
Impact on

Crops/plantation

Residerttia/community

Commerce/industry

Workdays/employment

Indirectly affected

Household

Commercid enterprise

Community/family dan

Trangportation

Land communication

Navigeation v
Hedlth and sefety

Workers 1 5 5 v

Locdl people 1 3 3 v
Noiseto neighbors 3 2 6 v

Disturbanceto
Socid gructure 4 5 20 v
Family livelihood
Culturd heritage
Potable weter source
Sdlow TW

Spring

Sream

Ponds

Mgor Sources
Jhum cultivation
Irrigetion

Farming 2 2

N

SN

SRR NEE NN

IS BN R R NI

w NNNN A ow

N NN 5 w

AN <
AN

N
w
<

12
6
4

Source: Chowdhuary, 2006, * Negative Impacts

Severity (9):

1= No damage, 2= Minor damage (hazard to single receptor), 3= Minor damage (hazard to multiple receptor)

4= Significant damage (hazard to single receptor), 5= Significant damage (hazard to multiple receptor), 6= Destruction of single/multiple receptor
Probability (p):

1= Negligible, 2= Slight, 3= Possible, 4=Likely, 5=Very likely, 6= Inevitable
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Impact assessment due...

Study area

Chittayong

Fg. 1: Study area of the project

Thismay have been dueto presence of aparticular
phytoplankton (Alam, 1993). Lossof land isaproblem
for the people of the project area. It may arise social
problem. The collection of soil from the surrounding
areas to fill the project may create impacts on
agriculture. During the construction period, there is
no possibility of production of any kind of noise, which
may excite the permissible limit. The val ues of noise
meter were found (mean 56 dB, highest 65 dB, and
lowest 43 dB) within thepermissiblelimit. Considering
the whol e projects, the positive and negative impacts
are classified on the basis of EPA’'s scaling and DOE,
university'steachers, NGOs expert’s opinions. Those
are Jhum Cultivation (scalevalue 12), Cultural heritage
(scalevalue 16), Disturbance to wildlife, Disturbance
tomigrated birds, destruction of plantation and socia
structure (Scale value 20). But it would appear that
project should have much more positive impacts as
regardstheir environmental and social benefitsrelative
tobeforethe project implementation.

Environmental management plan for the proposed
project includes (i) road within the plant should be
properly maintained and water spraying should be
done weekly. (ii) All the leakage points should be
plugged (iii) noise attenuating deviceslike ear plugs,
ear muffs should be provided during operation and
construction and (iv) Machinery and equipments
should be checked properly.

401

REFERENCES

Alam, J. B, (1996). Risk assessment and management of selected
pesticides generally used in Bangladesh. M. Tech. Thesis,
Bangladesh University of Engineering and Technology.

APHA-AWWA-WPCF (1989). Standard methods for the
examination of water and waste water. American Public Health
Association, NY.

ADB, (1998). Environmental assessment requirements of the
Asian Development Bank. Environment Division, Office
of Environment and Social Development. Asian
Development Bank.

Byran, H., (2005). Biodiversity issues in road environmental
assessment. J. of Environmental Policy and Management,
21 (1).

Chowdhuary, M. S. H., (2006). A study of impact assessment
in rural electrification in hill tract. An undergraduate thesis
submitted to the department of civil and environmental
Engineering of Shahjalal University of Science and
Technology, Sylhet.

Development Design Consultants, (2004). Environmental
Impact Assessment (EIA) report for Sylhet-Shahbajpur-
Ashuganj 230KV transmission Line project. Final Report,
DDC, Dhaka, Banglades

Department of Environment, (DOE). Bangladesh (2002). Annual
report-2002. Dhaka, Bangladesh.

EDA, (1999). Pocket Book-Environmental Laws in
Bangladesh. Environment and Development Alliance, House
54, Road 3/A, Dhanmondi R/A, Dhaka-1209.

Government of Bangladesh, (GOB) (1996). Fifth Five-year
Plan. 1997-2002, Bangladesh.

Government of Bangladesh, (1997). EIA Guidelines for
industries. Department of Environment, Ministry of
Environment and Forest, Dhaka, Bangladesh.

Ingtitute of Soil Science, (2003). Annua Report of Hill Tracts.
ISS, Dhaka, Bangladesh.



Md. J. B. Alam, et al.

Khan, A. M. A., (2001). Environmental Law. New Warsi Book
Corporation, 14 Bangabandhu Avenue, Dhaka-1100.

Khan, S. A., (2005). Environmental degradation of North east
zone of Bangladesh due to urbanization. B. Sc Engineering
thesis, Civil and Environmental Engineering Department,
Shahjalal University of Science and Technology, Sylhet.

King, B. B., (1996). Environmental impact assessment of mud
puddles in west overshoe. J. soc. wat. proof., 22 (3).

MEF report (1989). EIA of developing project. Govt. of India,
New Delhi.

Lawrence, D. P.,(1997). Integrating sustainability and EIA.
Environ. Manag., 21 (1), 23-42.

Rahman, H. and Nag, M., (2005). Study of concentration of
air pollutants in Sylhet city. B. Sc Engineering thess, Civil
and Environmental Engineering Department, Shahjalal
University of Science and Technology, Sylhet.

UNER, (2001). State of Environment Bangladesh 2001. United
Nations Environment Program Regional Center for Asia
and Pacific, Outreach Building, Asian Institute of

Technology, Bangkok, Thailand.

AUTHOR (S BIOSKETCHES

Alam, Md. J.B., Heisan Associate Professor of Civil and Environmental Engineering Department,
Shahjalal University of Science and Technology. Hefinished his Doctoratefrom Indian Institute
of Technology, India. Hehas 12 years experiencein environmental field.

Email: jahiralam@yahoo.com

Islam, M. R., Assistant professor of Chemistry Department, Shahjalal University of Scienceand
Technaol ogy. Hefinished hisM. Scfrom SUST. Hehas6 yearsexperiencein environmental chemistry
and risk assessment. Now graduate student in Carleton University, Canada.

E-mail: mrafig-che@sust.edu

Sharmin, R., Lecturer of Civil and Environmental Engineering Department, Shahjalal University
of Science and Technology. Sheisworking in Environmental Engineering field for last three
years. Her interest lies on environmental impact assessment. Email: rifathsharmin@yahoo.com

Igbal, M., Associate professor of Industrial and Production Engineering Department, Shahjalal
University of Science and Technology. He finished his Doctorate from Ireland. He has 13 years
experiencein environmental safety and risk assessment. Email: ighalm_ipe@yahoo.com

Chowduary, M. S. H., Heisworkingin aMultinational Construction Farm in Bangladesh. He
finished hisundergraduate degreefrom Civil and Environmental Engineering Department, Shahjalal
University of Science and Technology; Sylhet. He is doing post-graduation in Bangladesh
University of Engineering Technology. Email: imon_cee@yahoo.com

Munna, G. M., Hefinished hisundergraduatedegreefrom Civil and Environmental Engineering
Department; Shahjalal University of Science and Technology; Sylhet. Heis doing post-graduation
in Bangladesh University of Engineering Technol ogy. Heisworking on EIA with Dr. M. Jobair Bin
Alam. Email: munnal92@yahoo.com

Thisarticleshould bereferenced asfollows:

Alam, Md. J. B., Islam, M. R., Sharmin, R., Igbal, M., Chowduary, M. S. H., Munna, G. M.,(2006).
Impact assessment due to rural electrification in hill tract of Bangladesh for sustainable
development. Int. J. Environ. Sci. Tech., 3 (4),391-402

402






