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Abstract

Comprehensive Environmental Impact Assessment study is an integral aspect for setting up 
hydroelectric projects. Dikrong (Pare) Hydroelectric Project in Papumpare District, A.P., has been 
subjected to this study. The project envisages construction of a 61m high concrete gravity dam 
across Dikrong river It is expected to generate 110 MW power availing 75m gross head.

The intake structure, a headrace tunnel, 2.96 km long, would form a major component. Belonging 
to the Upper Siwalik Group, the main rock type is sandstone. Major tectonic features namely MCT, 
MBT and MFT surround the site area.

Forests form the main land cover and is the habitat for plant and animal species. Quantification 
of the effects of human activity in the area is thus mandatory. Any unplanned execution may have 
an adverse impact on the fabric of the site area, disturbing its ecological balance.

Measures to carry out systematic quarrying operations to reduce its ill effect on habitat, proper 
selection of storage sites to minimize disturbance to flora, fauna and human population is thus 
imperative. Waste and sewage disposal sites may be finalized in advance. Slope protection 
measures to mitigate development of slides should be on priority. Specifications for blasting 
operations may be planned well in advance for final environmental assessment.

Introduction

Hydroelectric Project not only leads to the appurtenance structure, geological set-up
desired benefits, but at places, can also and seismic status o f the area, disturbance
e n ta il som e a d v e rs e  e n v iro n m e n ta l due to construction activ ities, impounded
impacts. It is always imperative to postulate reservoir cond ition , landuse pattern and
th e  s ta tu s  o f e n v iro n m e n t d u rin g  precipitation etc., are discussed,
construction as well as operation phases 
and prepare an environmental Management Project Layout 
Plan as it helps to antic ipate the adverse
im p a c ts  and  th e ir  a m e lio ra t io n . The Dikrong (Pare) Hydroelectric Project is a run
Environm ental Impact Assessm ent study o f the rive r schem e proposed to utilise
has been now m ade o b lig a to ry  by the tailrace discharge o f 160 cumecs o f already
M inistry of Environm ent and Forest fo r all com m issioned Ranganadi H ydroe lectric
the  p ro p o s e d  h y d ro e le c tr ic  p ro je c ts  P ro je c t Stage-1 (405  M W ) a long  w ith
involving estimated cost o f more than 100 discharge of Dikrong river itself. It envisages
C rores. D e ta iled  s tudy o f env ironm en t c o n s tru c tio n  o f 61m  h igh  158m  long
im p a c t on e c o s y s te m  a t th e  D ik ro n g  concrete gravity dam across Dikrong river
H yd ro e le c tr ic  P ro je c t p roposed  in the near Jhumpa village, a 6.8m dia 2.96 km
northeastern Himalaya, considering various long HRT on the right bank, located at the
fa c to rs  re la te d  to la y o u t and type  o f right bank, 34.4m dia 50m deep surge shaft
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surface penstock o f 6.8m dia and 220m 
length bifurcating into two each o f 4.8m dia 
using gross head o f 75m for generating 110 
MW (2 X 55 MW) of power, using Francis 
turbine.

Geological Set-up

The Project area falls in upper Siwaliks of 
Tertiary age comprising brownish and grey 
co lo u re d , m ed ium  to  fin e  g ra ined  
c o n c re tio n a ry , so ft, f r ia b le  pebb le  
im pregna ted  sa lt and peppe r tex tu red  
sandstone, sand rock and pebble beds of 
Siwalik Group. Rocks are moderately jointed 
and strike is NE-SW  with 55° to 75° dip 
towards north west. MCT, Bomdila Thrust, 
MBT, MFT are the conspicuous discontinuity 
planes occurring in proximity of the project 
area. These are disposed in NE-SW and 
NNE-SSW direction. Brahmaputra lineament 
is the m ost im p o rta n t lineam en t. M ost 
concentrations of lineaments and faults trend 
NW- SE are confined to north of Brahmaputra 
river. The Project area lies in the Eastern 
Himalayas, which is seismotectonically most 
active. As per the seismic zoning map of India 
the Project area falls in Zone-V.

W ater Resources

Dikrong river, a fifth order stream is formed 
by Par, N iorchi and Pachin rivers. It flows 
from  w e s t to  s o u th e a s t and p a ss in g  
through Itanagar region and fina lly merges 
with Brahm aputra in Lakh im pur D istrict of 
Assam. C atchm ent area o f the project up 
to dam site is 824 sq km. Physiographically 
catchm ent fa lls in sub H im alayan region 
w here re la tive  re lie f is in the  range o f 
300m to 1700m. Topography and terrain 
cons is ts  o f m ounta inous range slop ing 
down to Assam  plain. D rainage pattern is 
sub -dend ritic  to sub pa ra lle l. D ra inage 
density is medium and re lie f o f river basin 
is very high in rugged terra in . Important 
tribu ta ries  jo in ing  D ikrong are long and 
s tra ig h t due  to  e ith e r  fo llo w in g  long 
lin e a m e n t/fa u lt or s tep  like  h ill s lopes

cove red  by th ic k  ove rbu rde n  or loose 
incom petent mass.

Landuse Pattern and Life Forms

The project area has a typical mountainous 
terrain with moderate to high relief. A ltitude 
varies from  200m  to over 2000 m from 
mean sea leve l. Forests are the m ajor 
landuse category and occupy a prom inent 
place in the econom y of the area. In lower 
reaches, trop ica l sem i evergreen fo rest 
o c c u rs . H o w e ve r, in u p p e r re a ch e s , 
s u b tro p ic a l e v e rg re e n  fo re s t and 
s u b tro p ic a l g ra s s la n d  e x is ts  in the  
catchm ent area. G rasslands are found to 
co e x is t w ith  s u b tro p ica l fo re s ts  and it 
appears that grasslands owe their origin to 
the practice of shifting cultivation. At higher 
elevations, bamboo forests are foun'd up to 
2000m and grow most in pure strands with 
very few associated species. Project area 
provides hab ita tion  and sustenance fo r 
numerous fauna. There is no national park 
or sanctuary in the project area. Earlier this 
area used to have a good fo rest cover. 
H ow eve r, w ith  in c re a s e  in hum an 
in te rfe rence  and c learing  o f fo res ts  fo r 
Jhum cultivation, forests and w ild life  are 
coming under increasing threat.

Demography

Project area comes in Doimukh circle of 
Papumpare District. Total population of the 
district is 1,21,732 with population density 
35 persons/ sq km. Houses are dispersed 
over h ills id e  and peop le  live  in sm all 
scattered villages. Agriculture is the main 
occupation of the people of project area with 
Jhum or shifting cultivation as the principal 
method.

Prediction of Impact on Environment

Based on the project details and baseline 
environmental status, potential impacts as a 
result of construction and operation of the 
proposed project have been given as follows:



A. Impacts on land environment

(1) Q uarry ing  o p e ra tion s : A p ro je c t o f 
m agn itude  like  D ikrong , w ou ld  requ ire  
significant amount of construction material. 
Procurement of material from various sites 
by unplanned exploitation will disturb the 
existing environment.

(2) P roblem s o f mucl< d isposal: A large 
quantity of muck is expected to be generated 
as a re s u lt o f tu n n e llin g  o p e ra tio n , 
construction of access roads etc. Muck so 
generated, if not disposed off properly, can 
lead to s ig n ifica n t adverse  im pacts  on 
environm ent. Normally muck is disposed 
along the river bank, which ultimately finds 
its way in to water body, leading to adverse 
impact on riverine ecology. However, the 
muck can be used for road construction and 
platform surfaces for powerhouse.

(3) Soil erosion: Runoff from the construction 
sites will have a natural tendency to flow 
towards Dikrong river or its tributaries. For 
som e d is ta n c e  d o w n s tre a m  o f m a jo r 
c o n s tru c tio n  s ite s  such  as dam , 
powerhouse, etc., there is a possibility of 
in c re a se d  s e d im e n t le v e ls  le a d in g  to 
reduction in light penetration, which may 
have an im p a c t on p rim a ry  b io lo g ica l 
p ro d u c tiv ity  o f the  a ffe c te d  s tre tch  o f 
receiving water body. Since Dikrong river 
has sufficient discharge, the impact on this 
account is not expected to be significant. 
However, some m inor adverse impacts are 
anticipated on streams and na/as, which 
have low discharge during lean season.

(4) Operation o f construction equipment: 
During construction phase, various types of 
equipment will be brought to the site. These 
include crushers, batching plants, drilling 
rigs, earth movers, rock bolters, etc. Space 
w ill be re q u ire d  fo r  s to r in g  v a rio u s  
construction equipments and materials for 
w o rk s h o p s . In a d d it io n , land  w ill be 
tem pora rily  requ ired  fo r s to rage  o f the 
quarried material before crushing, crushed

material, cement, rubble, etc.

(5) E n v iro n m e n ta l d e g ra d a tio n  due to  
immigration: Congregation of human force 
is like ly  to crea te  p rob lem s o f sewage 
d isposal, so lid  w aste  m anagem ent and 
felling of trees for meeting fuel requirements.

(6) Road construction: Topography of the 
project area has steep to precipitous slopes 
which descends rapidly into narrow valleys. 
Construction of roads in such area can give 
rise to erosion hazards due to net downhill 
movement of soil aggregates if adequate 
protection measures are not undertaken. 
Project construction would entail significant 
vehicular m ovem ent fo r transportation of 
la rge  c o n s tru c tio n  m a te r ia l, heavy 
construction equipment. Some of the roads 
in project area would require widening. New 
roads may lead to removal of trees on slopes 
in immediate vicinity of road, which may lead 
to landslides, soil erosion, gully formation, 
etc.

B. Impact on water resources

Construction of dam, diversion of discharge 
for hydel power generation would lead to 
reduction in downstream discharge, up to 
the tailrace outfall. Since there are no users 
in in te rven ing  s tre tch , the reduction  o f 
discharge will not have significant impact on 
downstream users. However, reduction in 
discharge is likely to have marginal impact 
or riverine ecology, as the discharge from 
nalas and streams in intervening stretch will 
reduce the possibility o f adverse impact.

(1) Impact on water quality: Construction 
phase activ ities lead to mushroom ing of 
various allied activities to meet the demands 
of immigrant population in the project area. 
Total quantum  o f sew age genera ted  is 
expected to be of the order of 6.45 mid. But 
it will reduce to 0.03 mid during operation 
phase and BOD load  c o n tr ib u te d  by 
domestic sources will be about 200 kg/ day. 
Quantum of BOD loading as well as sewage



is not high, and is not expected to cause 
any major adverse impacts on ground or 
riverine water quality.

(2) Im pac t on re s e rv o ir  w a te r q u a lity : 
Enrichment of impounded water with organic 
and in o rg a n ic  n u tr ie n ts  due to 
decomposition o f vegetative matter in the 
submerged area may affect the water quality 
immediately on commencement of operation 
and is likely to continue in initial years of 
operation.

(3) Entrophication risks: Fertiliser use in the 
p ro je c t a rea  is n e g lig ib le  as such 
cu troph ication  risks w hich are prim arily 
caused by enrichment of nutrients in water 
is not anticipated.

C. Impact on life habitats

During the Project construction phase, 
land, in addition to reservoir submergence 
will also be required tem porarily for location 
o f appurtenance s truc tu re , construction  
e q u ip m e n ts , s to ra g e  o f c o n s tru c tio n  
material, muck disposal, widening of existing 
roads and construction of new roads. Total 
land required for the project is about 190 ha 
and out o f this about 112 ha is riverbed and 
the rest may be forestland. During Project 
Operation phase, accessibility of the area 
will improve, which in turn, may increase 
human interferences leading to marginal 
a d ve rse  im p a c ts  on th e  te r re s tr ia l 
ecosystem . Since s ign ifican t increase in 
human population is not anticipated during 
Project operation phase, adverse impacts of 
in te rfe rence  are th e re fo re , like ly  to be 
marginal.

D. impact on noise environm ent

In a Hydroelectric Project, slight increase in 
no ise  le v e ls  is a n tic ip a te d  du rin g  
construction  phase due to opera tion  of 
various equipm ents, increased vehicular 
m ove m en t and b la s tin g  e tc . N e a re s t 
settlements, Jampa and Chapo villages are

a b o u t 0 .5 -1 .5  km fro m  dam  s ite  and 
powerhouse sites respectively. Increased 
noise level due to blasting could scare away 
wildlife from the area. It has been observed 
during construction of similar Projects -  “that 
w ild life  m ig ra ted  from  such a reas and 
returned a fte r cessation  of construction  
activities".

E. Air pollution

In Hydroelectric project, impacts on ambient 
air quality are anticipated only during Project 
Construction phase. Impacts occur due to 
fuel consumption during operation of various 
construction equipment and emissions from 
various crushers. Normally, diesel is used 
in construction equipment. Major pollutant, 
which gets em itted as a resu lt d f diesel 
com bustion, is SO^. SPM em issions are 
minimal due to low ash content in diesel. 
Model studies conducted for various projects 
with sim ilar fuel combustion level, indicate 
that the short term increase in SOj, even 
a ssu m in g  th a t a ll the  e q u ip m e n t are 
operating at a common point is quite low. 
Thus, no major impact is anticipated on this 
account. During crusher operation, fugitive 
e m is s io n s  c o m p ris in g  o f su sp e n d e d  
particles w ill be generated. Since there are 
settlem ents close to the Project site, some 
a d ve rse  im p a c ts  on th is  a c c o u n t are 
an tic ipa ted. The location o f crusher w ill 
therefore, has to be selected away from 
settlements.

Environmental management plan

In o rd e r to  m in im is e  the  a d ve rse  
environmental impacts and safeguard the 
ecosystem in the project area, the following 
measures may be planned in advance :

(i) Drinking water should be collected from 
r iv e r/s tre a m s  flo w in g  u p s tream  of 
camps and stored in tanks and supplied 
for use. W ater quality in this area is 
generally good and does not require any 
e la b o ra te  tre a tm e n t, e x c e p t



d is in fe c ta n t, p rio r to its supp ly  fo r 
domestic use.

(ii) Sewage generated from labour camps, 
as proposed to be treated in septic camps 
and dispend by discharging into Dikrong 
river. In Project operation phase, a plant 
colony with 200 quarters is likely to be set 
up. Sewage so generated would be 
treated through sewage treatment plant, 
equipped with secondary treatment units 
shall be commissioned to ameliorate 
w ha teve r m arg ina l im pact -  tha t is 
expected to occur.

(iii) C o m m u n ity  h a b ita t w ill g e n e ra te  
s u b s ta n t ia l a m o u n t o f m u n ic ip a l 
w a te rs . A d e q u a te  fa c i l i t ie s  fo r  
co llec tion , conveyance o f m unicipal 
w aters to the d isposa l site shall be 
developed. A suitable land fill site will 
be identified with the help of D istrict 
Administration for disposal of Municipal 
W ater from Project Township, labour 
colonies etc.

(iv) A p p ro a c h  ro a d s  w ill have  to  be 
constructed on slopes as a part o f the 
access to the construction site. Steep 
slopes in overburden are liable to fail 
and cause lands lide s  during  ra ins, 
w h ich can la rg e ly  be con tro lled  by 
p ro v is io n  o f s u ita b le  d ra in a g e , 
p ro te c tio n  m e a s u re s  by w ay  o f 
re ta in in g  s tru c tu re s  and  g ro w in g  
v e g e ta tio n  on su rface . F a ilu res  o f 
unstable steep slopes in rock cutting 
along road/ pro ject site can also be 
checked by insta lla tion o f rock bolts, 
w ire mesh and shotcreting.

(v) G enerated m uck is proposed to be 
u tilised  fo r construction  w orks a fte r 
crushing it into the coarse and fine 
aggregates. Balance quantum of muck 
shall be disposed in low-lying areas 
and to form fla t ground, which can be 
put to some use. Balance requirem ent

of construction m ateria l can be met by 
quarrying activ ities in the riverbed as a 
s u f f ic ie n t q u a n t ity  o f r iv e r  bo rne  
material comprising boulders, pebbles, 
and sand is available. This will reduce 
the  a c q u is it io n  o f fo re s tla n d  and 
m inim ise adverse impact on flora and 
fauna

(vi) About 140ha of forestland need to be 
acquired for siting of different project 
appurtenances, construction of road 
and submergence area. As mitigation 
measures double the area equivalent to 
the forestland will be afforested.

(vii) Crushers at dam site and powerhouse 
sites shall be equipped with cyclones to 
co n tro l the  d u s t g e n e ra te d , w h ile  
crushing the stone aggregates.

Conclusions

The E nvironm enta l Im pact Assessm ent 
study of the D ikrong Hydroelectric Project 
has been carried out as obligation under 
the  n o t if ic a t io n  by th e  M in is try  o f 
Environment and Forest. Such type of study 
is essential for all the hydroelectric projects 
involving estim ated cost o f more than 100 
crores.

The project is located in northeastern 
Himalaya occupied by the Siwalik Group of 
rocks com pris ing  sandstone , s ilts tone , 
pebble beds and sand rock, etc. The area 
lies in seismic Zone-V o f the Seismic Zoning 
Map of India. The study has been carried 
out considering all those factors, which have 
direct bearing on causes responsible for 
adverse effect on environment, leading to 
the  d is tu rb a n c e s  o f e co sys te m . The 
assessment made so far has revealed that 
there may be few environmental hazards 
during the construction period and it may be 
m inim ised by adopting the proposals for 
a m e lio ra tio n  g ive n  in th e  su g g e s te d  
Environmental Plan.
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