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1.0 | NTRODUCTI ON

The Pykara Hydro Electric Project (PHEP) was inplenented in 1932 for tapping
the power generation potential of the river Pykara originating from the
Nilgiris in the Wstern ghats. The schene which was initially conceived as a
run-of -river project with 3 wunits of 6.65 MN was augnented with the
construction of a nunber of regulating storages and dans across the tributaries
of the river Pykara. Presently the Pykara hydroel ectric project collects water
froma total catchnent area of 154 km? of Pykara, Sandynallah, Naduvattam and
Mel kedmund and Lone valley streans (tributaries of river Myar). The Pykara
Utinate Stage Hydro Electric Project (PUSHEP) is proposed to acquire
additional capacity of hydro power generation. PUSHEP (Figure 1) involves
construction of a separate water conductor system from the enlarged fore -bay
and an underground power house. The power house is proposed to have 3 units of
50 MW each operating under a total gross head of 1038.06 m available up to the
Mar avakkandy regul ati ng storage of Myar Power House. In 1984 -85 the estinated
cost of the project was Rs. 70.16 crores. The cost as per 1990-91 estinate is
Rs. 136.03 crores. PUSHEP envi sages construction of a nunber of tunnels (head
race tunnel, tail race tunnel, access tunnel and ventilation cum cable tunnel),
surge shafts, pressure shafts and an underground power house. The | ongest
tunnel, the Tail Race Tunnel (TRT) is 6805 mlong. The TRT takes the water from
the power house to the Maravakkandy storage (Figure 2).

2.0 OBJECTI VES

The prinmary objective of the present study is to exam ne the inpact of blasting
work requisite for the construction of the TRT on the wildlife of the area
(Ref. Letter, Mnistry of Environment and Forests, Governnent of India, No. J-
11016/69/82-1A 1 dated 8 January 1996). Qher environnmental aspects of PUSHEP
construction activities are also briefly examned in this report.

3. 0 OBSERVATI ONS
3.1 CONSTRUCTI ON OF TUNNELS (BLASTI NG WORK | N THE TUNNELS AND ADI TS)

The EIA team visited the blasting sites inside the tunnels (TRT, adit 4 and
access tunnel) during the second week of January 1996. In the TRT which is
approximately 3.5 X 3.16 m in dianeter (as per the information from TNEB
officials at the tunnelling site) is conpleted up to 1057 m length. 51 kg of
gelatin is loaded in 57 drill holes of approximately 2 m deep, in varying
quantities (Figure 3) for each blast. The explosi ves in drill holes are
detonated in phases with delay of seconds and the average pull of each blast is
1.80 m The blasting produces no serious sound or vibrations on the earth
surface as it is conducted deep inside the tunnel underneath a thick overburden
of hard rocks. From a distance, the blast sounds like rifle shots. Daily two
bl asts are conducted in TRT with an interval of alnost 12 hours. The main work
after each blast is renoval of the debris. Mre than 13.5 m® of debris
generated in each bl ast.



Approxi mately 430 m of the total length of the Adit 4 is conpleted on the day
of our visit. The tunnel is of 29.6 m? cross sectional area. 73.5 kg of
gelatin is loaded in 89 drill holes (Figure 4) for each blast and the average
pull of each blast is 1.8 - 2.2 m Approximately 59 nt debris is generated
fromeach blast. In the case of access tunnel alnost 1365 mof the total 1498 m
| ength has been conpleted on the day of our visit. In this tunnel presently the
blasting is conducted at a depth of nearly 360 m from the earth surface. The
tunnel is alnost 6.5 min dianeter and of D shape. In this tunnel as per the
TNEB sources blasting is conducted only once a day.

3.2 | MPACT OF THE PROJIECT ON ENVI RONVENT

3.2.1 Blasts

The bl ast produces tremendous sound, flash and vibrations. However, presently
as the blasts are conducted deep inside the tunnel with del ayed detonation, the
thick overburden of hard rocks and soil above the blasting sites considerably
danpen the sound and the vibrations. The sound is loud at the nouth of the
tunnel, but appears largely nmuffled to that of rifle shots at a distance
outside the tunnel. The TRT is constructed in hard rock area. But in certain
areas, the roof is of loose rock and hence concrete and steel supports are
erected. The access tunnel and adit 4 are in hard rock area. Perceptible
vi brations are not experienced during blasting in the surroundings out side the
tunnel at surface |evel

The sound and vibrations fromthe blast may cause mld disruption to the nornal
activities of wldlife, such as local novenents, of animals frequenting the
area. However, the frequency of blasts is one or two per day and the sound is
nore or |ess nmuffled because of the hard rock overburden. The bl asting process
may have inpact on the geol ogical nake-up / formation in the surroundings, an
aspect not included under the purview of the present report.

3.2.2 Dunping of excavated naterials

A large quantity of debris is generated in the process of tunnelling, nore than
92000 n? from the TRT alone. The disposal of the massive quantity of rmuck i)
occupies a large area, ii) leads to high suspended load in the run off during
nonsoon and, iii) the dunping yards are aesthetically unpleasant in the
overall environnental make-up of the area. TNEB pr oposes to use the debris for
construction activities such as lining of the tunnel and laying of the road.

Further, the collector of the Nilgiris has issued an order dated 20/09/1995, to
cl ose down the Masinagudi stone quarry, and to use the rough stone mat erials
from the excavated rock of Singara Tunnel Wrks now dunped at Singara Dunping
Yard, Masinagudi for all departnental and Public Wrks. The use / renoval of

the debris has to be speeded up so as to reduce the area under debris. The
transport and other activities related to further use of the debris involve



| abour and vehicl e novenent. Measures have to be taken to Iimt the possible
environnental effect of |abour forces and vehicle novenent in and around the
dunpi ng yards.

3.2.3 Floating popul ation

Any large scale devel opnent project or construction activity wll invariably
have an inflow of a large nunber of |abourers. TNEB has already constructed
office conplexes and residential areas for their staff in Masinagudi. These
are apart fromthe few small sheds and shanties near by the tunnel nouths and
power houses. At least, one road also has cone up for the transport of
nmachi nery, construction materials and personnels to the site of construction
The direct |abour force involved in tunnel work is very few For exanple, in
the TRT, in one shift, alnmost 10-12 drillers including foreman and supervi sors,
and 7 drivers, helpers and |oaders are engaged. The tunnelling work, on since
25 January 1991, is run in two shifts. Prior to 23 August 1995, the date on
which Ms K C Thapar & Brothers Co undertook the construction, the work was
done by different contractors. As per our enquiries approximately two hundred
strong work force, which nay nean nore than 500 people including their famly
are engaged in the tunnelling and other construction activities of PUSHEP. A
residential area is being built up on the Masinagudi - Singara road, in private
land for the enpl oyees of Thapar & Brothers Co.

The | abour popul ation poses threats to natural ecosystens in var i ous ways such
as occupying area to construct sheds or shanties, cutting trees for building
activities or for fuel, disturbance to the natural novement of wild aninals,

and conpeting with wildlife for the resources by maintaining |livestock. As per

TNEB records, no cattle is nmaintained in the |abour canps or staff residences.

However, a large nunber of cattle, probably belonging to the Masinagudi,

Bokkapuram Thottalingi and Mavinhalla villages, are found roanming in the
surroundings and the reserve forests. To prevent the Ilabour force from
collecting fuel wood fromthe forest areas TNEB is supplying fuel wood free of

cost to the contractors since July 1990. The supply is nmade at the rate of 5
kg/ fam ly/day. Total quantity of fuel supplied up to 31 Decenber 1995 is 426
tones costing Rs. 4.3 lakhs. However, we find that a | arge nunber of |abourers

indirectly engaged in construction activities are not covered by this free fuel

wood programme. They nostly buy it or collect it on their own from the
surroundi ng forest.

The lodging of personnel such as TNEB enployees and enployees of the
contractors, the nucleus population and skilled |abour, leads to increase in
nunber of people engaged in other supporting activities such as trading. Many
of the people inhabiting the area, but not directly enployed in the project
raise and maintain cattle as a source of additional income. The cattle in
Masi nagudi area, a few thousands in nunbers, are nostly of inferior grade and
are just dung producing machines. Daily a few trucks of cow dung are
transported from Masi nagudi area.



3.2.4 Deforestation

Construction activities of the PUSHEP are nostly underground and hence, direct
deforestation is mnimal. During our survey of the route of tunnels no serious
signs of damage to flora from blasting was observed. SACON team has laid few
quadrats on the tunnel route and in the vegetations distant from the route.

However, opening up of roads leads to enhanced pressure on the natura

veget ati on.

PUSHEP According to the TNEB records, since the inception of the PUSHEP up to
Decenber 1995 about 4000 trees at a cost of Rs. 2.90 |akhs has been planted

However, no information is available on the success rate of the tree planted.
Tree planting programme should be inplenented in the project area, construction
sites and the species planted should be those which are already present in the
various forest types in the environs of PUSHEP

3.2.5 Vehicl e novenent

A large nunber of vehicles were observed noving on the road to the construction
sites. Such vehicle novenment will interfere with the animal activities and need
to be controlled, especially during the night hours.

3.2.6 Construction of buildings and roads

The roads to the construction sites such as TRT, access tunnel, Singara power
house and adit 4 are being used nore frequently, because of the construction
activities. A new road is laid from access tunnel and to adit 2 for the
exclusive use of TNEB. These roads nmay lead to opening up of the forest
habitat, if the vehicular novenent is not strictly controlled.

3.3 WLD LIFE I N THE ENVI RONS OF TRT

3.3.1 Birds

Nearly 30 species of birds nest in the area around the TRT (table 1). Near the
borders of Midunalai wildlife sanctuary on the south west of the tunnel (Figure
5), the forest is deciduous type, while towards the east of the tunnel the
forest is dry scrub. The scrub forest inside the sanctuary towards the
Masi nagudi side and the environs of TRT is being drastically exploited for fue

wood. More than 25 % people residing in Msinagudi, Bokkapuram and Mavi nhall a



depend on the existing scrub jungle for their fuel wood requirenents. Mst tree
speci es used for fuel wood are the preferred ones for cup nesting and cavity
nesting birds. Anogeissus latifolia in the scrub jungle is highly preferred by
the cavity nesters. This species faces acute threat due to over -exploitation
for fuel wood. Hence, the afforestation progranmmre being inplenented by TNEB
shoul d give preference to species such as Anogeissus latifolia, Zziphus sp.,
Bauhi ni a racenosa and Termi nalia chebul a.

3.3.2 Mamal s
Status of wildlife habitats on the tunnel site (Singara private forest)

The TRT is located in a Private Forest, nanmely the Singara Private Forest (SPF)
bordering the eastern part of the Mudunmalai Wildlife Sanctuary. The | ocation of
the tunnel site is dom nated by open scrub forests. The terrain is undulating
and the top soil is alnost overgrazed by |ivestock. The vegetation is denser in
drai nage areas, surrounding valleys and inaccessible areas on t he hill sl opes.
These habitats can be referred to "CRI TICAL M CRO HABI TATS'. The low | and areas
are conpletely denuded due to heavy demand for pasture and fuel wood from
near by vill agers.

The SPF is drained by a few perennial streans (Nerrilakatta), apart from the
Singara Flune channel, which is a najor attraction for the animals to visit the
SPF during the dry season. Another attraction to the aninmals for visiting the
SPF is the occurrence of many natural salt licks on the tunnel route. The
availability of abundant browse i.e., trees, shrubs and stragglers in the
critical mcro habitats such as Uppupallam located < 1 Kmfromthe tunnel site
is a potential foraging site for nmany wild herbivores. The tunnel site in
Singara area offers habitat for the aninmals in the dry season, during which
fire is a serious problemin the Mudumalai Wl dlife sanctuary.

M gratory route of aninmals

Mega- her bi vores such as Elephant, Gaur and nedium to large sized carnivores
such as Leopard, WI|d Dog, Hyaena and Sloth Bear regularly use the SPF to nove
into the sanctuary and vice versa despite the tunnel works. Elephants, both
herds and bulls, cross the SPF right over the tunnel site to get into the
eastern part of the sanctuary. A team of scientists attending the bio-
diversity neeting at Nlgiris visited the tunnel site on 26th March 1995 and
could see nearly 18 elephants freely browsing on stunted trees adjacent to the
site. Recent studies on wildlife corridors shows that the habitats between SPF
and the Bokkapuram RF in MALS is a crucial corridor (Figure 6) as far as the
el ephant population is concerned and since 1985, they regularly use this
corridor with out any notable change in the route. No change in their regular
mgratory route is noted in spite of the constructi on activities (N
Si vaganeshan Pers. Comm).



Carnivores such as |eopard and hyaena could thrive in areas subjected to mild
di sturbances. These species do not require specific location and large areas to
nove between MALS and RF areas, unlike elephants and Gaur. Moreover, they are
nocturnal and may not face any serious threat from the construction of tunnel
and related activities. Sloth bear forages in areas with sufficient fleshy
fruit bearing plants (eg; Ziziphus nmauritiana, Gewia sp., Cordia sp.), which
are uncomon around the tunnel site. Hence, this area is not intensely used by
the Bear to forage or to nove to reserve forest areas. On the other hand,
habi tat between Mavinhalla RF and foot hills of the SPF is intensely used by it
because of the abundance of coffee fruits and many native fleshy fruits. Sloth
bear is not known to den in the areas nearby the tunnel sites.

A survey was carried out by Dr. Sivaganeshan to identify the use pattern of
dens by Hyaena during breeding season (Decenber to February) in the tunnel
route i.e. from SPF to Bokkapuram RF of the MALS. This year (1996) during the
period of survey Hyenas have not started using the dens but signs of their
frequent visit (i.e. bones and tracks) were seen in the prem ses of the den.
Presumabl y, hyaenas are exploring the environnent prior to occupation of the
dens. No sign of human destruction to these |ocations, although |ocated m dway
of the tunnel route was observed.

The only species likely to be affected by the tunnel construction is Gaur (Bos
gaurus). Gaur is a shy aninmal and do not tolerate even mninal hunman
di sturbances. The construction activities and people nay pose serious hindrance
to the novenent of these animals between MALS and reserve forest. Their
traditional route has been altered because of the recent devel opnent of PUSHEP.
Presently Gaurs are using the river Kalhalla, located 2 km from Masi nagudi, to
enter the reserve forest avoiding the construction areas. However, they do not
use it often; instead the foot hill forests closer to Thorapally and Singara RF
are being effectively used.

Status of potential habitats in the Singara area

Al'though the area is domnated by scrub vegetation, a vast tract of forest
conprising open thickets and a few critical micro habitats ar e distributed in
relation to topography and drainage on the tunnel route. Critical mcro
habi tats such as Uppupal | am and Kurunbarpal | am of fer nore plant resources than
open thickets for wild herbivores especially el ephants (Table 2).

Status of wildlife habitats in the Bokkapuram forest

The tunnel running near the Bokkapuram forest is on the mgratory path way of
the animals. However, the animals are not using this route mainly because of
severe habitat degradation and the preval ent |and use pattern. For instance, a



vast tract of revenue land on the mgration route, owned by the Nlgir
District Admnistration was subsequently converted into patta |and for weaker
section of the society. The habitat is drastically nodified into open thickets
dominated by weeds and the area is intensely used by livestock and people.
Therefore, the tunnel can not be considered a serious threat to wildlife in
this area.

4.0 SUMVARY AND RECOMVENDATI ONS

1. Bl asting produces no such harsh sound or vibrations on the earth surface
that could scare away the magjor wildlife in the areas, as it is conducted deep
inside the tunnel underneath a thick overburden of hard rocks. However, it is
advi sabl e to use mninmum charges for blasting so that vibrations in the near by
areas will be the least. Avoiding blasting at night and early norning when the
animal s are nore active.

2. Restoration of the construction areas should be ensured by |evelling,
filling of burrow pits and afforestation

3. Pronpt neasures have to be taken to use the debris generated by tunnelling
and also limt the | abour forces and vehicle nmovenent in and around the dunping
yar ds.

4, The Ilabour force should be banned from collecting fuel wood from the
surroundi ngs and, fuel wood should be nade available to t he floating |abour
already present in the Masinagudi area. Livestock with the |aborers should not
be encour aged

5. The afforestation programme being inplemented by TNEB shoul d gi ve preference
to the project area and construction sites and plant tree s pecies which were
present in the area originally. The nunber of saplings should be considerably
i ncreased and success rate of the saplings need to be nonitored. Presently, the
trees planted are nostly avenue speci es.

6. During our survey of the route of tunnels no serious signs of damage to
flora from blasting was observed. SACON team has laid few quadrats on the
tunnel route and in the vegetations distant from the route. Further data is
bei ng col | ect ed.

7. The tunnel work does not seem to have any effect on the el ephant novenent
bet ween SPF and MALS and al so on the sloth bear and hyena popul ati on.

8. The micro habitats need greater protection to ensure browse availability to



wild herbivores. The mcro habitats should be conpletely quarantined f rom
interference fromconstruction | aborers.

9. Habitat diversity in the tunnel route of Singara Private Forests needs
greater protection from hunman pressure, particularly from fuel wood
col l ection.

10. An education progranmme nmay be inplemented for the laborers to make them
aware on their possible inpact on forest resources and the significance of
forests and animals to people.

11. Vehicular traffic needs to be controlled, especially during night hours in
the Masinagudi - Singara section. This would ensure free novenent of aninals
across the sanctuary, the private and reserve forest.

12. Further increase of quarters for |abourers has to be strictly checked

13. The Singara flune channel water should be kept free from any di sturbances.

14. To best of our know edge no EIA was conducted on the project before the
comencenent of the work. Hence, an independent agency nmay be entrusted to
nonitor the inplenentation of the environnental safeguards during the
construction.



Table 1. Birds nesting in and near the TRT of PUSHEP

Comon nane

Scientific name

1| India Robin Saxi col oi des fulicata
2 | Magpi e Robin Copsychus saul ari s

3| Gey Tit Parus mej or

4 | Chestnutbellied Nuthatch Sitta castanea

5 | Baybacked shri ke Lani us vittatus

6 | Spotted Munia Lonchura punctul ata

7 | Wi t ebacked Muni a Lonchura striata

8 | Brahmi ny Myna St ur nus pagodar um

9 | Conmon Myna Acridotheres tristis
10[ Jungl e Myna Acri dot heres fuscus
1Y Purple Sunbird Nectarinia asiatica
12 Pur pl erunped Sunbird Nect arinia zeyl oni ca
13 Wite Eye Zost erops pal pebrosa
14} Redvent ed Bul bul Pycnonot us cafer

15/ Redwhi sker ed Bul bul Pycnonot us j ocosus

16 Yel | oweyed Babbl er Chrysomma si nensi s

17| Wi t eheaded Babbl er Turdoi des affinis

18 Common Bee- Eat er Merops orientalis

19 Yel | omt hr oat ed Sparrow Petroni a xanthocol lis
20, Southern Tree Pie Dentrocita frontalis
21 Koel Eudynanys scol opacea
22| Brainfever bird Cucul us vari us

23 Large green Barbet Megal ai ma zeyl ani ca
24 Crimsonbr east ed Bar bet Megal ai ma haemacephal a
25 Crimsont hr oat ed Bar bet Megal ai ma rubricapilla
26| Tailor Bird Orthotonus sutorius




27| Wi t ebr owed Fant ai | Rhi pi dura aureol a
Fl ycat cher

28 Par adi se flycatcher Ter psi phone par adi si
29 Crested Hawk Eagle Spi zaetus cirrhatus
30 Conmon | ora Aegi thina tiphia

Sour ce: Gokul a V, SACON.




Table 2 Diversity of critical

m cro habitats and open thickets

Area Diversity index (H)
M cro habitats Open Thi ckets
A B A B
Uppupal | am 2.8 1.5 2.2 0.32
Kur urmbar pal | a 2 1.7 1.4 1.2
m

A - Total
Sour ce:

SACON

pl ant species; B - only fleshy fruit plants.
N. Si vaganesan,
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Figure 1. The location of the Pykara Utimte Stage Hydroel ectric Project
(PUSHEP), The Nilgiris, Tam | Nadu (Source: TNEB).

Figure 2. Horizontal and vertical Location of PUSHEP Tunnels (Source: TNEB).

Figure 3. Drilling pattern in TRT ((Source: TNEB)

Figure 4. Drilling pattern in Adit 4 (Source: TNEB)

Figure 5. Area surveyed for vegetation and bird |ife (Source: SACON)

Figure 6. Wldlife corridors in the area (Source: Desai A, 1995, The hone
range of elephants and its inplications for nmanagenent of the Mudumal ai
Wldlife Sanctuary, Tami| Nadu, J. Bonbay Nat. History Soc. 88(2):145-156)



