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Project Brief A

Raj WestPower Limited (RWPL) proposes to expand its existing 1080 MW (8x135
MW) power plant by adding 1x 660 MW power plant.

Jalipa and Kapurdi Lignite mines of Barmer Lignite Mine Corp Ltd (BLMCL - JV
with Rajasthan Govt) is located close to the plant site. Lignite (7 MTPA) is
supplied using belt conveyors.

EC for existing 1080 MW power plant issued by MOEF on 20" July 2007
(amendment dated 19" Nov, 2009). Regional Office of MOEF has submitted the
Compliance Report. Existing plant is 100% compliant.

TOR for expansion unit (1x660 MW) issued by MOEF on 25-2-2105. Public
Hearing washeld on 23-7-2015

The expansion will be done inside the existing premises (1186 acres). Entire land
is in the possession of RWPL.
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= ToR -1 R

A detailed study of wildlife in the study area shall be carried out and if any
scheduled species are found a conservation plan shall be submitted dully
approved by the state government

REPLY:-

No reserve or protected forest, national park, wild life sanctuary, biosphere
reserve is present withinl0 km area of the site. No Scheduled species of
fauna was reported in the study area

RWPL also engaged ZSI to conduct wildlife survey in the 10 km area around
project site.

Based on ZSI study, if any conservation plan is required, fund shall be
deposited to State Forest Dept.
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= ToR -2 & 3

The proposed project shall be given a uniqgue name in consonance with
name submitted to other Government Department etc. for its better
identification and reference.

REPLY:- This is an expansion project to be established inside the existing
plant boundary

Vision document specifying prospective long term plan of the project
shall be formulated and submitted.

REPLY:-

RAJ WESTPOWER LIMITED has already established its infrastructure for
water, ash pond, switchyard, road for its operating 8 x 135 MW power
plant at Bhadresh in Barmer district Rajasthan. The expansion project of
1x660 MW will have interlink with existing 8 x 135 MW project for optimize
use of resources and facilities.

Vision Statement

"To sustain and improve the legacy of Raj WestPower Ltd as a leading
environment friendly corporate citizen with a proven track record of
affirmative action in its project."
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TOR-4 &5

Latest compliance report duly certified by Regional Office of MOEF for the
conditions stipulated in the environmental and CRZ clearances of the
previous phase(s) for the expansion projects shall be submitted

REPLY:- Compliance report obtained, 100% compliance noted by RO

The project proponent needs to identify minimum three potential sites
based on environmental, ecological and economic considerations, and
choose one appropriate site having minimum impacts on ecology and
environment. A detailed comparison of the sites in this regard shall be
submitted.

REPLY:- Being expansion project, not applicable.
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ToR CONDITION-6

Executive summary of the project indicating relevant details along with recent
photographs of the proposed site(s) shall be provided. Response to the issues raised
during Public hearing and to the written representations (if any), along with a time
bound Action Plan and budgetary allocations to address the same, shall be provided
in a tabular form, against each action proposed.

1 Technology Supercritical Unit (1x660 MW)

2 Turbine Cycle Heat Rate: 1850 Kcal/Kwh

3 Steam Generator Efficiency 79.3%

4 Cycle of Concentration in CT 10

5 ESP outlet emission level 30 mg/Nm3 (1 field out of service)

6 Stack Height 275 m

7 FGD Unit & Outlet emission level |FGD to keep SO, & NOx emission below

of SO,, NOx and Hg 100 mg/Nm3, Hg below 0.03 mg/Nm§3

3 FGD Sludge (CaS0O,) 450 TPD. 100% sold to cement plants

9 Ash Utilization & Disposal Dry Collection and given for cement &
brick making MOU made cement plants.

Unutilized ash disposed as HCSD\!
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= PROJECT DETAILS

1186 Acres (Available with RWPL)
Total Land Area of Existing Power Plant = 966 Acres
Land for Proposed Expansion = 220 Acres

Land Status Entire land is in the possession of RWPL
Latitude 25053’ 28” to 25°53’31” N

Longitude 71°19°13” to 71°19’51” E

Elevation (MSL) 195 m

Existing units - 3570 m3/hr (35 Cusecs)

Water Requirement Proposed unit - 1830 m3/hr (18 Cusec)

Agreement with IGNP / GoR to draw 80 Cusecs
Water Permission water from Indira Gandhi Nahar Pariyojana for
30 years

Project Cost (660 MW) | Rs. 4916 Crores
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Lignite Requirement

7.0 MTPA (1080 MW)
4.75 MTPA (660 MW)

Source

Nearby Jalipa and Kapurdi Lignite Mines
of Barmer Lignite Mining Company Ltd

Lignite transportation

Belt Conveyor

EC of Lignite Mines

EC of Jalipa Mines- 6 MTPA
EC of Kapurdi Mines — 3.75 MTPA

BLMCL will apply for 2 MTPA expansion of
Jalipa Mines

Nearest Railway Station/Town

Barmer, 25 Km by road

Nearest Airport

Jodhpur—200 Km

National Park, Wildlife Sanctuary,
Protected & Reserve Forests

None in 10 km radius of site

River & Streams

None in 10 km radius
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View of existing plant
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PUBLIC HEARING

Public Hearing was conducted on 23.07.2015 at Govt. School, Bhadresh.
Chief Executive Officer — Barmer Jila Parishad presided over the PH and
officials of RSPCB assisted the CEO. 163 people signed the attendance

register, 24 people spoke during the hearing.

S.N [Comments / Issues / Suggestion |Response of RWPL| Action Plan
1 [Many speakers appreciated the CSR -- RWPL is
work being done by JSW, namely committed to
opening of schools, made 350 toilets, continue the CSR
carrying out skill development activities
program for village women, making
overhead tank and supplying drinking
water by pipeline to Bhadresh village,
making road, doing plantation,
organizing health camps, etc
2. |Employment to local people who are | Employment in The diploma
diploma holders plant will be given |holders will be
as per requirement |considered for job
during plant
construction




PUBLIC HEARING

SN |Comments / Issues Response of JSW Action Plan
3. |Provide technical Agreed Agriculture support activities
support in Agriculture with Krishi Vigyan Kendra in
and Animal Husbandry 110 Ha already in place.
practices Veterinary camps will be
organized. Fund allotted in
CSR budget.
4. |Provide streetlight in | Agreed for DIZ villages |Work started with solar lights
roads
5. |Construction of Toilets |Already 352 toilets 200 additional toilets under
in nearby villages have been constructed |construction
in surrounding villages
6. |Provide one CBSE Already adopted 14 RWPL will discuss with District
school in the area Govt. Schools. 22 Authorities and then decided to
UDAAN playschools for|support the CBSE school
children have been
constructed.
7 |Open library and Presently sports Fund has been allotted in CSR
sports club activities are supported [budget to continue this activity
In surrounding villages.

/




PUBLIC HEARING

| have 3000 bighas of
reserved Oran land where
RWPL can develop
greenbelt

SN [Comments /Issues Response Action Plan
of RWPL

8 Extend the CSR activity to| Agreed |RWPL will extend the CSR activities
other villages like Kapurdi, to other areas mainly Chuli and
Rohili, Bhadka, Jalipa, Vishala from 2016-17 and then go to
Chuli, Vishala. other villages

9 Sawairam Prajapat, -- His application will be considered as
Bhadresh: He met with an per requirement, his skill and
accident inside plant. He experience
want permanent
employment in RWPL

10 |Bhawani Singh, Chuli -- RWHPL is already developing

greenbelt on village land in
consultation with Panchayat
Bhadresh.

RWPL has agreed to give saplings
and technical assistance free of cost
to Bhawani ji for his 3000 bighas

/
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= ToR -7

Harnessing solar power within the premises of the plant particularly at
available roof tops and other available areas shall be formulated and for
expansion projects, status of implementation shall be submitted

REPLY:-
e RWPL provided Solar Panel & Solar Heater at Township & Guest House

e RWPL has started Solar streetlight work in 4 DIZ villages

e RWPL initiated action of installing Solar Panel on TG building roof and
solar street lights inside the plant.

e RWPL will install Solar Panel on new TG building roof.




s ToR -8

The geographical coordinates of the proposed site (plant boundary),
including location of ash pond along with topo sheet (1:50,000 scale) and
IRS satellite map of the area, shall be submitted. Elevation of plant site
and ash pond with respect to HFL of water body/ nallah/ river and high
tide level from the sea shall be specified

The latitude and longitude of the plant boundary is shown below:
710 19°14” E 250 54’ 22” N
710 20’ 26” E 250 54’ 22” N
710 20’ 26” E 250 53’ 05” N
71019’ 14” E 250 53’ 05” N

Ash pond is located inside the plant premises.
Elevation of plant site and ash pond — 197 m

No river or stream is present in the 10 km radius of the study area
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ssw  SATELLITE IMAGERY OF SITE & STUDY AREA

71°15'0"E 71°20'0"E 71°25'0"E
1 1 1

SATELLITE IMAGERY

Satellite Imagery Source Details

= g Satellite IRS P6
2 i
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Path/Row 91/53
Date of Pass 24 Apr 2015
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Project:

EIA Study of 660 MW Power Plant
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RAJWEST POWER LTD
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T T T Consultant:
71°15'0"E 71°20'0"E 71°25'0"E EMTRC Consultants Pvt Ltd.




71°15'0"E 71°20'0"E 71°25'0"E 26°0'0"N
1 1 1
LANDUSE LANDCOVER
Classification Area in Sgkm| %
Agriculture Crop Land 51.57 16.38
Agriculture Fallow 105.58 33.53
g Landwith/without Scrub 59.17 18.79
=z -
:o Al
2 i [ Barren Land/Sand dunes| 4372 | 13.88
wn
" | Forest scrub forest 18.32 5.82
I Builtup Land 6.89 2.19
- Mine/Industry/Plant 26.58 8.44
I Waterbody 3.09 0.98
0 #1.25 25
e Kilometers
Project:
- =§ EIA Study of 660 MW Power Plant
° -3 |at Bhadresh, Barmer, Rajasthan
2 i
o ~
< Client:
RAJWEST POWER LTD
Title:
LANDUSE LANDCOVER
T T T Consultant:
71°15'0"E 71°20'0"E 71°25'0"E EMTRC Consultants Pvt Ltd.
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ToR -9

Layout plan indicating break-up of plant area, ash pond, green belt,
infrastructure, roads etc. shall be provided.

Existing Project Land Area
Existing Plant 1080 MW , BOP, Water Reservoir, WTP, 611
Lignite Handling Yard, Ash Dyke, Switch Yard.
Greenbelt, 33% area 355
Vacant Land for Future Expansion 220
Total Land Available with RWPL 1186 acres
Expansion Project Land Area
Main Plant 7.64
Lignite Handling Plant 36.3
Switchyard 6.9
Ash Disposal Area 98.0
Balance of Plant & Miscellaneous 70.6
Total Area of expansion 1 x 660 MW unit 220 acres
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= ToR -10 & 11

Land requirement for the project shall be optimized and in any case not more than
what has been specified by CEA from time to time. Item wise break up of land
requirement shall be provided.

REPLY:-
Specific Land Use — 1740 MW plant in 1186 acres; 0.68 acres / MW

Present land use (including land class/ kism) as per the revenue records and State
Government records of the proposed site, shall be furnished. Information on land to
be acquired including coal transportation system, laying pipeline, ROW,
transmission lines etc. shall be specifically submitted. Status of land acquisition and
litigation should be provided.

REPLY:-
e Present landuse of 1186 acres: Industrial Land.

e This is an expansion project to be located inside the existing plant
boundary.

e Lignite transportation system, water pipeline, transmission lines etc.
already developed and in the possession of RWPL.

e Thereis no land related litigation pending in any court of law or tribunal

(- y




(s ToR -12, 13 & 14 A

If the project involves forest land, details of application, including date of
application, area applied for, and application registration number, for
diversion under FCA and its status should be provided along with copies

of relevant documents.

REPLY:- The project does not involve Forest Land

The land acquisition and R&R scheme with a time bound Action Plan
should be formulated and addressed in the EIA Report.

REPLY:- This is an expansion project and No additional land is required.

Entire land is in the possession of RWPL. R&R not applicable.

Satellite imagery and authenticated topo sheet indicating drainage,
cropping pattern, water bodies (wetland, river system, stream, nallahs,
ponds, etc.), location of nearest habitation (villages), creeks, mangroves,
rivers, reservoirs, etc. in the study area shall be provided.

REPLY:- Already covered in slide 18-19.

(- y




= ToR -15 & 16

Location of any National Park, Sanctuary, Elephant/ Tiger Reserve (existing as well
as proposed), migratory routes/ wildlife corridor, if any, within 10 km, of the project
site shall be specified and marked on the map duly authenticated by the Chief
Wildlife Warden of the State or an officer authorized by him.

REPLY:- No National Park, Wildlife Sanctuary, Elephant/ Tiger Reserve
(existing as well as proposed), Migratory routes/ wildlife corridor exists within
10 km, of the project site.

Topography of the study area supported by toposheet on 1:50,000 scale of survey
of India, along with a large scale map preferably of 1:25,000 scale and the specific
information whether the site requires any filling shall be provided. In that case,
details of filling, quantity of required fill material, its source, transportation, etc.
shall be submitted.

REPLY:- Already covered.
The 220 acres site is flat, no filling or cutting is required.

(-




i ToR -17 A

A detailed study on land use pattern in the study area shall be carried out
including identification of common property resources (such as grazing and
community land, water resources, etc.) available and Action Plan for its
protection and management shall be formulated. If acquisition of grazing land is
involved, it shall be ensured that an equal area of grazing land is acquired and
developed and detailed plan submitted.

REPLY:

 Landuse of the villages of study area has been obtained from revenue records.
Agriculture fallow land and wasteland dominate the study area

e This is an expansion project to be located inside the existing plant boundary.
Extra land is not required.

 RWPL will develop gauchar land, in consultation with local villagers /
panchayat from its CSR Fund, because the local people are mostly dependent
on Cattle / Animal Husbandry for livelihood. Rs.20 lakhs has been earmarked
for fulfillment of local community needs towards socio-economic
development

/
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= ToR -18

GIRAL
MINE

A mineralogical map of
the  proposed  site
(including soil type) and
information (if
available) that the site
IS not located on
potentially mineable
mineral deposit shall be
submitted.

L~ ’\\

250MW LIGNITE BASED .
TPP OF RVUNL

REPLY:-

This is an expansion
unit, located within the
existing premises. The

\ L . . .
LEcEND ; : soil is sandy in nature.
[T | APPLIED ML BOUNDARY - 3
L— ROAD
-—| CONTOUR
WATERBODY
% | HABITATION 0 2
RIVER/NALA
\ | BUND
| | ] OTHER MINES AND INDUSTRIES /
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= ToR -19

Details of fly ash utilization plan as per latest fly ash utilization notification of
GOl along with firm agreements/ MoU with contracting parties including
other usages etc. shall be submitted. The plan shall include disposal
method/ mechanism of bottom ash.

REPLY:-
Flyash generation from expansion
project: 576000 TPA

Flyash Generation & Utilization
in Existing Project

0.7204

Bottom ash generation from
expansion project: 144000 TPA

M Ash generation
MOU for ash utilization done with g
Binani Cement Ltd and JK Lakshmi
Cement Ltd (for 600000 TPA). Other
MOU will be done soon.

B Ash Utilisation

Ash Stored

Unutilized ash will be disposed as
HCSD in ash pond.

@ y
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MOU Flyash Utilization
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ANNEXURE II - MOU FOR ASH UTILIZATION

BINANI CEMENT LTD.

CORPORATE OFFICE :
Mercantile Chambers, Gr. Floor, 12, ).N. Heredia Marg,

Binani

Ballard Estate, Mumbai - 400 00. India BRA) SINANIGROUP
Tel. : +91-22-2263 4932 Dir. : 2263 4942/4943
Fax : +91-22-3026 3087 Email : krishan.goenka@binani.net

BCL/LOG-CORP/ 689 11" March, 2015

Without Prejudice
To,
M/s Raj West Power Ltd,
Village & Post: Bhadresh,
Barmer: 344001
Rajasthan.

Sub: Lifting & Transportation of Fly Ash from Silo on FOC basis from the
power plant of M/s Raj West Power Ltd.

Dear Sir,

We understand that your company is setting up a 1x660 MW lignite based power
plant near Barmer which would generate Fly ash. We would like to express our
serious interest to tie-up with you on long term basis for lifting of around 2,00,000
MTPA dry fly from your said plant & use it at our Cement plant for production of
Portland Pozzalana Cement.

Thanking you,

Yours sincerely,

For Bina7ment Limited.

v,

Yeghwant Yadav

(Logistics)
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The water requirement shall be optimized (by adopting measures such as dry fly ash
and dry bottom ash disposal system, air cooled condenser, concept of zero discharge)
and in any case not more than that stipulated by CEA from time to time, to be
submitted along with details of source of water and water balance diagram. Details of
water balance shall take into account reuse and re-circulation of effluents.

REPLY:- Water Requirement - 43920 m3/day (1830 m?3/h).

Specific water consumption: 2.77 m3/MWh considering 100% ash disposal in HCSD
form. If RWPL utilizes at least 25% ash, then the specific water consumption would

come down to below 2.5 m3/MWh

e COC adopted: 10

e Ash Collection: Dry form and used for cement and brick making
e Ash disposal: High Concentration Slurry Disposal

e The plant is based on 100% water reuse system. Effluent zero discharge concept
will be adopted for the proposed plant using suitable effluent treatment plant,

sludge thickener and RO system.

/
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ToR -20

Water Requirement for 1x660 MW

The water requirement shall be optimized (by adopting measures such as dry fly ash
and dry bottom ash disposal system, air cooled condenser, concept of zero discharge)
and in any case not more than that stipulated by CEA from time to time, to be
submitted along with details of source of water and water balance diagram. Details of
water balance shall take into account reuse and re-circulation of effluents.

ltem Requirement Requirement
m3/day m3/hour

CW make up for Condenser Cooling / Auxiliary 35904 1496

Cooling Water

DM Water requirement 720 30

Service water for Plant, HVYAC makeup water, Ash 2496 104

handling, Lignite handling, Domestic use, etc.

Water required for Flue Gas Desulphurization 4800 200

Total Clarified water required 43920 1830

@ 100% wastewater shall be treated & reused (Zero Discharge Concept)

™~
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= ToR -21 & 22

Water body/ nallah (if any) passing across the site should not be
disturbed as far as possible. In case any nallah/ drain is proposed to be
diverted, it shall be ensured that the diversion does not disturb the
natural drainage pattern of the area. Details of diversion required shall be
furnished duly approved by the concerned department of the state.

REPLY-: No nalla is passing through the project site.

It shall also be ensured that a minimum of 500 m distance of plant boundary is
kept from the HFL of river system/ streams, etc. and the boundary of site
should also be located 500 m away from railway track and National Highways.

REPLY:- No river / stream exists around project site.
The nearest highway is 3 km away & nearest rail line is about 12-13 km away

(- y




i ToR -23 A

Hydro-geological study of the area shall be carried out through an institute/
organization of repute to assess the impact on ground and surface water
regimes. Specific mitigation measures shall be spelt out and time bound
Action Plan for its implementation shall be submitted.

REPLY:
e No river or stream exist in the 10 km area around site.
e Ground water is scarce and occurs 50-100 m depth and is brackish.

e The groundwater cannot be used for potable purpose.

 No groundwater will be used in the project.

* Soil is sandy and have thick bentonite layer.

e Rainfall is scanty. 100% rain water goes into the sand

 Ash disposal in the form of HCSD. Ash pond lined using HDPE
e Rainwater storage implemented

 The project will not create insignificant impact on ground and surface
water regimes.

/




(s ToR -24 A

Detailed studies on the impacts of the ecology including fisheries of the river/
estuary/ sea due to the proposed withdrawal of water/ discharge of treated
wastewater into the river/ sea etc. shall be carried out and submitted along
with the EIA Report. In case of requirement of marine impact assessment
study, the location of intake and outfall shall be clearly specified along with
depth of water drawl and discharge into open sea.

REPLY:-

* No river or lake exists in the study area. Wastewater shall be treated and
recycled and reused. No waste water goes out of plant premises.

e Agreement made with IGNP / GoR to draw 80 Cusecs water from Indira
Gandhi Nahar Pariyojana for 30 years. Presently 35 cusecs water is used.
After expansion 53 cusecs water will be used.

* RWHPL is taking its portion of industrial water. IGNP has allocated sufficient
water for drinking and irrigation purpose of the region. Monthly reviews are
held by IGNP and water allocation to various users prioritized.

(- y




(v ToR -25

Source of water and its sustainability even in lean season shall be
provided along with details of ecological impacts arising out of
withdrawal of water and taking into account inter-state shares (if any).
Information on other competing sources downstream of the proposed
project and commitment regarding availability of requisite quantity of
water from the Competent Authority shall be provided along with letter/
document stating firm allocation of water.

REPLY:-

RWPL has permission to draw 80 cusecs water from IGNP.

RWPL draws 35 cusecs water from Mohangarh, 184 km away and bring it

to plant site by underground Pipeline.

RWPL made water reservoir inside plant premises to store 5 MCM water

(60 days storage).

Water evaporation from reservoir is reduced by spraying evapo-

suppressant on water surface.

/




|I.G.N.P Water Disbursal Schedule (20-Jan 2016 to 06-Feb 2016)

For Industry Use

Sr.No | Name of Project Cussec

1 Suratgarh Power Plant 75

2 Barsinghsir Thermal Plant 25

3 M/S V.S.Lignite Power Project Pvt. Ltd. Gudha 05

4 M/S Godawari Greeze Energy Limited (For Solar Power Project) | 1.6

5 Ramgarh Gas Power Project 25

6 Giral Project 24

7 Rajwest Project 40
Total | 195.6

For Drinking Water & Irrigation

Sr.No Cussec

1 Rawatsir Branch 55

2 Bikaner City 76

3 Nagor Lift 30

4 Jodhpur Lift 195

5 Rural Area 70

6 Jaisalmer City 30

7 Pokran Falsund Drinking Water Scheme 30

8 Badmer Lift Project 16
Total | 502

For Storage

Sr.No Cussec

1 Kawarsen Water Canal 148

2 Sursagar Lake (Bikaner City) 02

3 Sahwa Water Canal 58.46
Total | 208.46

Water Losses

Sr.No Cussec

1 Harike Head to Biradhwal Head 530

2 Biradhwal Head to RD 620 200

3 IGNP of RD 620 to 1254 255

4 Below IGMN Burji 1254 115
Total | 1100

GRAND TOTAL 2006




i ToR -26 -

Detailed plan for rain water harvesting and its proposed utilization in the
plant shall be furnished.

REPLY:-

» Rain water harvesting for recharging of ground water is not feasible in the
region because of sandy soil followed by bentonite layer and ground water
occurring at a depth beyond 50 - 100 m.

* Project site receives 280 mm of average annual rain fall.

 Rain water will be collected through sloped rooftops with the rainwater
being guided into the down comers through traps on RCC roofs or gutters
connected to sloped roofs of a steel structure.

e The down comers shall be connected to chambers from where pipes or
surface garland drains carry the water through a filter media into an
underground storage tank.

 Underground storage tank will be constructed in the proposed project
area.

/




i ToR -27 A

Feasibility of near zero discharge concepts shall be critically examined
and its details submitted

REPLY:-
o Effluent zero discharge concept is adopted in existing plant
» Same concept will be adopted during expansion

« DM Plant Regeneration wastewater shall be neutralised and brought to
CMB at CETP. Other wastewater (Boiler, Turbone, Washings, etc will be
passed through Oil Water Separator and brought to CMB at ETP. ETP has
chelmical dosing, clarifier, centrifuge. The treated water is of reusable
quality.

e CT blowdown shall be used for making lime slurry in FGD plant, dust
suppression in Lignite handling yard, and bottom ash system make-up.

» FGD sludge shall be treated in Centrifuge and water recycled.

» Domestic Sewage is treated in STP. Treated sewage is reused for gardening
purpose.




(s ToR - 28 & 29

Optimization of Cycles of Concentrations (COC) along with other water
conservation measures in the project shall be specified.

REPLY:- COC of 10 has been considered for this project.

Plan for recirculation of ash pond water and its implementation shall be
submitted.

REPLY:- HCSD system shall be adopted. This system does not generate
any wastewater for recirculation..




(s ToR -30

Detailed plan for conducting monitoring of water quality regularly with proper
maintenance of records shall be formulated. Detail of methodology and
identification of monitoring points (between the plant and drainage in the direction
of flow of surface/ ground water) shall be submitted. It shall be ensured that
parameter to be monitored also include heavy metals. A provision for long term
monitoring of ground water table using Piezometer shall be incorporated in EIA,
particularly from the study area.

REPLY:-

 Wastewater quality from inlet and outlet ETP and STP is tested daily for
parameters prescribed by RSPCB.

e Inlet water quality of INGP is also tested daily.

e Installing Piezometer is not feasible because the groundwater depth at
site is beyond 100 m.

o
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Socio-economic study of the study area comprising of 10 km from the plant site
shall be carried out by a reputed institute/ agency which shall consist of detail
assessment of the impact on livelihood of local communities.

REPLY-: The study area is sparsely populated.

40 villages (17 revenue villages) fall in the 10 km area of project site.
Total Households — 7917 Total population - 44193

Male to Female ratio - 824 females / 1000 males

The site is located about 15 km northwest of Barmer town and surrounded by
following villages: Bhadresh - 1.2 km on west side, Kumbharki Dhani - 0.5 km on
north side, Nagniyon ki Dhani - 1.5 km on northeast side, Bhurji ki Dhani - 1 km

on east side, Chuli - 3 km on south side and Bishala - 5 km.
The lignite mines is located on the east and north side of the plant site.
Literacy rate is 47.5%, 60% males and 35% females are illiterate.

15% people belong to SC and 6.5% are ST. 10 villages have no SC and 21 villages
have no ST population

/
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Major portion is occupied by dry open grassland interspersed with thorny
bushes.

Poor people depend on goat, sheep and donkey for their livelihood 50%
domestic animals are small ruminants like goat and sheep.

Cow, buffalo and camel is kept by rich people (15%).

Animal husbandry being major occupation, overgrazing is rampant.
During rainy season people grow bajra, mung, moth, til, ragi, maize and
gaur (sustenance agriculture).

Villagers use traditional methods of rainwater harvesting; in small kutcha
tunka, kui, khadeen (small pond).

Prosopis cineraria (Khejri) is grown for fodder and wood.

Biomass is used as primary fuel for cooking by all poor people.
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Action plan for identification of local employable youth for training in
skills, relevant to the project, for eventual employment in the project
itself shall be formulated and numbers specified during construction and
operation phases of the project.

REPLY:-

e 130 local women trained in tailoring course. Average income of trained
women is 2000-2500 per month from local market. The products are
purchased by RWPL and used among workers

15 local villagers trained in carpentry and 10 as electrician. Their services
are used in the plant.

RWPL requires the services of about 120 skilled workers during the plant
construction.

The HR Department & CSR Cell has approached village Panchayat and told
them about the requirement.

Rolls of locally employable youth, who are willing to undergo training is
under preparation.

RWPL has tied up with the local ITI to train the local youths as electrician,
carpenter, plumber, fitter, rigger, welder, etc. The trained people will be

@given job in RWPL project.
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If the area has tribal population it shall be ensured that the rights of tribals
are well protected. The project proponent shall accordingly identify tribal
iIssues under various provision of the law of the land.

REPLY:-

* 6.5% people of the study area are ST (2894 out of 44193).

* Out of 40 villages in the study area, 21 villages have no ST population

« ST people depend on goat, sheep and donkey for their livelihood

« RWPL has kept 10 Lakhs in CSR fund for imparting lifeskill related
training and grooming of the SC and ST population, so that they can
be interspersed with the mainstream population.

« Rs.20 lakhs has been earmarked for developing degraded forest

including grassland.




=
= ToR - 34

A detailed CSR plan along with activities wise break up of financial commitment
shall be prepared. CSR component shall be identified considering need based
assessment study and Public Hearing issues. Sustainable income generating
measures which can help in upliftment of poor section of society, which is
consistent with the traditional skills of the people shall be identified. Separate
budget for community development activities and income generating
programmes shall be specified.

Caring
Corporate
Conquers
Community

Corporate Social Responsibility

Progress
RWPL, Barmer
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JSw Need based study have been conducted in surrounding villages : \

e \Water scarcity is the most vital issue.

e Lack of education facility, inadequate educational aids, desks, chairs, books,
blackboards, computer, library, etc.

e Lack of industrial skilled labour in surrounding villages.

e Lack of basic health facility, inadequate beds and medicine, shortage of doctors and
paramedical staff, no ambulance facility, no advanced healthcare facility.

e Sense of hygiene and sanitation is very poor among the village people.

e Nutritional status is poor among most of the people.

e Poor ventilation facility in the huts and houses of village people coupled with
rampant use of biomass as cooking fuel, results in exposure to fine particulates.

e Basic infrastructure at village level is poorly developed.

e No fodder farms are available in the villages.

e Animal husbandry is poorly developed; veterinary hospitals are not available.

e Technical institutes do not exist at the Block Level.

e No vocational training center available, no computer institutes, no coaching centers.

@ Yield of vegetables and milk is low, resulting in poor income of the villagers

A, /
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Major Initiatives (2014-15) A

Construction of 350000 liter capacity over head water tank at Bhadresh for providing
drinking water to 3000 people of Bhadresh Gandhav, Bhadresh Punsiya, Kamoipura
and Ishwarpura villages

Adoption of 14 Govt. Schools in DIZ & 1 CHC in l1Z

UDAAN play school for children - 22
Medical camp for women - 488

Screening of 652 students of 18 schools
Constructed 350 toilets

Formation of 8 SHGs and skill building

W
St

Sewing centre for rural girls

Massive plantation with tree guard
Planting 3250 olive trees for farmers
Agriculture support activities with KVK

Sports promotional activities




SOLAR STREET LIGHT AND ROAD

LIFE BEYOND DRAUGHT — DEVELOPEMNT of NADIES and BUNDS
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While formulating CSR schemes it shall be ensured that an in-built monitoring
mechanism for the schemes identified are in place and mechanism for conducting
annual social audit from the nearest government institute of repute in the region shall
be prepared. The project proponent shall time to time and dovetail the same with any
government scheme(s). CSR details done in the past should be clearly spelt out in

case of expansion projects.

ToR -35

Year CSR expenses in Lacs INR
2006-07 26.89
2007-08 38.70
2008-09 62.77
2009-10 64.00
2010-11 50.96
2011-12 89.81
2012-13 149.73
2013-14 82.65
2014-15 208.48

Total Rs. 774 Lakhs

™~
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sw Education
« Adoption of 14 Govt schools under PPP at our operational area.
 Upgradation of middle school to secondary school at Bhadresh.
* Financial assistance given to 27 local students for diploma in engineering and 3
students for NPTI course.
 Best teacher award function, rural scholarship awarded to 19 students.
« 20 local students have been trained in computer operation.
 Made class room, donated furniture, almirah in the secondary school at Bhadresh.
 Provided one teacher at secondary school, Bhadresh.

« Developed playground for sports activities in the school

Sustainable Livelihood
« 130 local women trained in tailoring course. Average income of trained women is
2000-2500 per month from local market.
« 15local villagers trained in carpentry and 10 as electrician. Provided linkage with
local market to provide regular orders to the trained villagers.

« Developed 35 Agors (Wells for water storage) at Bhadresh
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- Health

« Made available 1 Medical Officer, 2 Male Nurse and 1 Female Nurse in the villages to
provide regular medical facility to local people

« Made availabile 2 Ambulances for transporting critical patients to Barmer/ Jodhpur

 Donated 1 Ambulance to Barmer District Hospital

« 25000 patients were treated on annual basis free of cost.

« Provide weekly facility of Obstetrics & Gynecology for the village women.

« Provided financial assistance to repair and renovate Govt Hospital at Bhadresh

 Made availabile medicines, medical equipment at the health facility at Bhadresh.

« Constriction of one additional room at Bhadresh sub centre health facility.

Sports
« Development of playground at Secondary school, Bhadresh
* Provided cricket kit to the youth club at Bhadresh village
* Provided carom to the adolescents club at Bhadresh village

Art & Culture
* Financial assistance for the celebration of Thar Mahotsav since 2007 onwards.
« Celebration of International Women's day, World Health Day, with the local people.
* Celebration of Independence and Republic Days in the local school.
« Drawing competitions organized at local schools.
« 5days training given to 40 local children in traditional folk music.
« SANT ISHARDAS Temple development in consultation of Committee at Bhadresh
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(2015-16) is Rs. 5.24 Crores.

Budget earmarked for CSR activities during the current financial year

Name of activities is given below:

Formation of 8 Self Help Groups in collaboration with SURE in 4 revenue
villages of Bhadresh Gram Panchayat and provided training to 113
members on SHG functions & operation for a sustainable income
generation.

Continuous sewing training to strengthen and uplift the community

3250 olives planted in 5.39 hectares area of plant

Crop productivity programme with the technical alliance of Krishi Vigyan
Kendra, Barmer in 110 Hec. 50% growth has been recorded

Constructed 350 toilets; Additional 200 are in progress.

Regular medical camps organized for females and children. Screening
and medico-counselling on female hygiene & reducing MMR & IMR.
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Y "% CSR Budget (2015-16)
Activities Budget (INR)

1 [Improving Living Conditions

1.1 |Health Initiatives 2660000

1.2 | Support to PHC adopted under CS-CSR Program 100000

1.3 | Mobile medical van & medical team for health check up camp in 2800000
village

1.4 Workshpp & awareness activities on health, poygrty,_ 100000
malnutrition, sanitation and other related prevailing issues,
development of IEC material

15 |Supportto Angan\(vari Cente_rs, distribution of n.utritional 200000
elements and Sanitary napkins for adolescent girls

1.6 |Assistance to PHC & construction of one room at Ishwarpura 1000000
sub centre

1.7 |Maintenance & operation of water supply 660000

1.8 | Pipeline laying 3000000
Sub Total 10520000




2 Education
2.1 [Supportto adopted Govt. schools 750000
2.2 |TIE (Theatre In Education-a programme of education by theatre) 500000
2.3 |Additional teachers for schools 240000
2.4 |Library at village 110000
2.5 [Financial Assistance to poor villagers and widows 300000
2.6 | UDAAN Play School 204000
2.7 |[Concept classes 120000
2.8 [Education related training & workshop 100000
2.9 |Livelihood & life skill training for rural youth and grooming of SC/ST 1000000
2.10 [Scholarship for needy brilliant & meritorious students 500000
211 Eil:jr;port to educational and social awareness programmes for students and differently abled 700000
2.12 | Distribution of rechargeable solar lamp to students 300000
2.13 | Distribution of track suit, tiffin, bags & shoes, socks to students 400000
Sub Total 5224000
3 Promoting Sustainable Livlihood
31 |Promotional activity for gender equality and empowerment by establishing enterprise centre 2200000
Training for handicraft, capacity building of SHGs and other vocational training centres
(Handicraft training- Applique, embroidery, mirror work) and tailoring centres.
32 |Construction & development of multi purpose Vocational Training Centre 6000000
33 [|Budget for local community needs towards socio economic development 2000000
- 3.4 |[Prevention of early marriage, early pregnancy and female foeticide 150000
j Sub Total 10350000




jS'W Addressing Environmental Issues

4.1 |Integration of farming activities and resource management for Thar zone 600000
(with the collaboration of NGO partner)

4.2 |Seminar on environment, natural resources and other subjects for mass 100000
awareness

4.3 |Watershed management - Life Beyond Drought (with the collaboration of 1500000
NGO partner)

4.4 | Distribution of smokeless chulha to reduce the air pollution exposure due 300000
to biomass burning in domestic kitchens

4.5 |Wildlife Conservation Fund [for faunal conservation namely desert cat, 500000
desert fox, monitor lizard, wolf, spiny tailed lizard] (providing fund to forest
department for general animal welfare towards improving habitat/ living
conditions, making water holes & adding nutritive food)

4.6 |Development of degraded forests around the plant in consultation with 2000000
State Forest Department. Development of greenery in vacant land

4.7 |Restoration of conventional water sources 3000000
Sub Total 8000000
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5 |Preserving Heritage

5.1 |Promotional activities for folk music, literature, dance, story telling 2000000
Publication and showcasing the IEC material for national heritage
and culture. Academy for conservation of Rajasthan’'s folk art,
music and literature

5.2 |Recording of PAD-PARAMPARA by Bhils of the surrounding 200000
villages and publication of FOLK SCIENCE, FOLK LITERATURE
booklets on various subjects like Pug-mark reading, Folk science,
Rural technology, Native history etc.
Sub Total 2200000

6 |Promotion of Sports

6.1 |Promotion of sports (Infrastructure Development, providing Kit & 1200000
Equipment to players on nearby villages)
Sub Total 1200000
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7 Rural Development Projects
71 | Construction of roads, construction of drainage, sanitation, installation of 11900000
solar street lamps, improving ventilation in kitchens, development of MSW
dumps, creation of blood banks and trauma centre
7.2 | Road safety related activities, social & community training, IEC material, 300000
workshop, Lecture, orientation & other participative programmes
Sub Total 13100000
8 Swachh Bharat Mission
8.1 |Low cost toilets for community 2000000
8.2 | Swachchh Bharat Abbhiyan & making public toilet 1000000
Total 3000000
9 Training of Local Youth
9.1 |Honorarium for Teachers / Instructers (for training potential wekders, riggers, 506000
foreman, electrician, hospitality, housekeeping, etc)
9.2 |Purchase of training aids and equipment for imparting hand-on training 100000
Total 606000
Grand Total 52400000
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S RWPL is committed to spend 2% of its PAT every year for CSR
activities.

CSR Audits are done by Company Auditors (External).

Implementation and Monitoring of CSR Activities

RWPL has created a CSR Cell under the direct control of General
Manager..

The consultative CSR committee comprises following members:

a) District Magistrate, or his/her representative  Chairman

b) Panchayat members of affected villages Member

c) Woman (social worker) from the affected area Member

d) Representative of well known NGO in the area Member

e) SDM of the area or his nominee Member

f) Head of the CSR Cell, RWPL Member Secretary
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R&R plan, as applicable, shall be formulated wherein mechanism for
protecting the rights and livelihood of the people in the region who are
likely to be impacted, is taken into consideration. R&R plan shall be
formulated after a detailed census of population based on socio-
economic surveys who were dependent on land falling in the project, as
well as, population who are dependent on land not owned by them.

REPLY:- No additional land will be acquired for the expansion project,
hence not applicable
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Assessment of occupational health as endemic diseases of
environmental origin shall be carried out and Action Plan to mitigate the
same shall be prepared.

REPLY:-

e Occupational Health Centre with qualified doctor and paramedical staff
exists.

e OHC- 2 bed, O, cylinder, audiometer, spirometer and first aid facilities,
medicines and ambulance.

e Medical checkup of all the employees done during pre-employment
and at periodic intervals.

e Health awareness camps are organized at regular intervals.

 Health records are maintained for each employee. The health records
indicate that over the past 7 years no worker has been found to be
suffering from any occupational / environmental health related

@ endemic diseases.
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One complete season site specific meteorological and AAQ data (except monsoon
season) as per MoEF Notification shall be collected and the dates of monitoring
recorded. The parameters to be covered for AAQ shall include PM,, PM,:, SO.,.
NO, CO and Hg. The location of the monitoring stations should be so decided so as
to take into consideration upward wind direction, pre -dominant downwind
direction, other dominant directions, habitation and sensitive receptors. There
should be at least one monitoring station each in the upwind and in the pre-
dominant downwind direction at a location where maximum ground level
concentration is likely to occur.
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/" _ Wind Rose of Project Site (Monsoon & Post Monsoon Season)
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F=W Ambient Air Quality Results (24-hour average, Feb 2015)
Location PM, s ug/m3 PM;, pg/m3
Min Max Mean Min Max Mean
Project Site 24 32 27 55 60 58
(Guest House)
Bhadresh Village 23 30 26 54 58 54
Chuli Village 28 40 36 62 70 66
Kapurdi Village 30 45 38 66 74 70
STANDARD 60 100
. SO, pg/m3 NO, pg/m3
Location Min Max Mean Min Max Mean
Project Site 158 | 175 | 164 | 108 | 162 | 12.0
(Guest House)
Bhadresh Village 15.2 15.8 15.6 10.6 15.4 12.1
Chuli Village 20.5 35.4 26.5 15.0 21.2 18.3
Kapurdi Village 22.8 35.8 27.3 15.2 21.5 19.1
STANDARD 80 80

©
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Ambient Air Quality Results (24-hour average, Feb 2015)

Ozone (ug/m?3) NH; (ug/m3)
Location 8 hour 24 hour Average
Min | Max | Mean | Min Max Mean
Project Site(Guest House) 16 22 19.2 16 22 18.6
Bhadresh Village 18 | 20 19.1 16 20 17.4
Chuli Village 14 | 21 17.9 12 18 15.5
Kapurdi Village 16 | 20 17.8 14 20 16.2
STANDARD 100 40
Parameters
Location CO Benzene BaP As Ni Pb
ng/ms3 pug/ms3 ng/ m3 | ng/ m3|ng/m3| pug/m3
Project Site (GH) 325 1.4 1.4 1.2 8.4 0.12
Bhadresh Village 350 1.5 1.5 1.5 8.3 0.16
Chuli Village 315 1.4 1.4 1.6 8.5 0.15
Kapurdi Village 320 1.4 1.5 1.5 8.6 0/14
STANDARD 2000 5 5 5 10 1.5
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In case of expansion project, air quality, monitoring data of 104
observations a year for relevant parameters at a air quality monitoring
stations as identified/ stipulated shall be submitted to assess for
compliance of AAQ Standards (annual average as well as 24 hrs).

RWPL monitors the AAQ at 6 locations throughout the year.
Annual Average AAQ Results (Dec 2014 - Jan 2015, in pg/m?3)

LOCATION PM ,. PM,, NO, SO,
Scrap Yard (Core zone)* 27.95 56.21 16.14 12.22
Main Gate (Core Zone)* 12.22 49.80 15.7 12.11
Guest House* 28.34 47.09 15.22 11.51
Bhadresh Village 23.52 40.16 15.79 11.26
Bishala Village 21.55 38.10 15.10 11.00
Chuli Village 20.57 37.80 15.08 10.63
National Standard- Annual Avg 40 60 40 50
National Standard- 24-h Avg 60 100 80 80

* Using CAAQMS
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A list of industries existing and proposed in the study area

REPLY:- No industry exists in 10 km area. One brick unit exists near the
plant. Lignite mines exists in the east and north direction of site.

Cumulative impacts of all sources of emissions including handling and
transportation of existing and proposed projects on the environment of
the area shall be assessed in detail. Details of the Model used and the
input data used for modeling shall also be provided. The air quality
contours should be plotted on a location map showing the location of
project site, habitation nearby, sensitive receptors, if any. The wind rose

and isopleths should also include impacts on water, soil and socio-
economics.

(-




/jf’w Impact on Ambient Air Quality A

Stack emission inventory of expansion unit. (impact of air emissions from
existing units is captured in the Baseline Air Quality).

Name Stack Stack Stack Stack Stack Emission Rate (g/s)
height top dia,|temp, velocity PM S0, NOx
(m) m (K) (m/s)

Fluel |[275 7.5 413 20 32 555 287

Impact of Air Emissions on Baseline Environment (24-h avg in ug/m?3)

Parameter [Incremental Background Level |Super NAAQS Percent
GLC (max) (max in d/w side) imposed value | (Nov 2009) | Contribution
SO, 6.6 35.8 42.4 80 8.25%
NO 3.4 21.5 24.9 80 4.25%
PM;, 0.4 74 74.4 100 0.4%

(- y
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Isopleths Showmg Incremental GLC of PM due to
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Isopleths Showing Incremental GLC of SO, & NOx due to Expansion Project

10000034

10—

o
8000 aone] |
400- amo |

Utz B

Ao

amo

T \ﬂ__‘llr v

o} A \:: = N | '_', ;‘ iy 'E"“’ . -1mm - =T T - ‘1 -| ' > |47 ~
100000 T T ‘: | T \A, T AR T ,.‘F" AT -0000 -E00W0 G000 40000 20000
000 0NN 400 £M0 -Z00 0 0 40000 DO 800 10000

\_ GLC of SO, GLC of NO,




/j{W Impact on Air Quality due to Road Traffic

Movement of 3000 + 1990 TPD ash from plant for utilization done by road.
Transportation using 40 tons bulkers and 26 tons box trucks.
This involve 130 bulkers or 195 box trucks.

50 bus, car and jeep movement and 100 motorcycle movement added.

Power plant is connected to MDR at Bhadresh by 1.4 km long 7.5 m wide
road. 1.2 km road is maintained by RWPL.
15 km MDR from Bhadresh to Harsani Fanta at NH15 is 7.5 m wide.

4 small villages exists along the MDR road

IRC64-1990: Capacity of 7.5 m wide road is 15000 PCU/day for plain terrain.

The existing terrain is plain and the traffic volume is about 1500 PCU.

(180 trucks & bus, 65 bullock carts, 32 tractors, 65 3-wheeler & 328 2-wheeler per day).

@

Additional PCU due to expansion: 1100 PCU
Total PCU - 2600 which is much less than designed capacity of 15000 PCU
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rsw Impact on Air Quality due to Road Traffic

The incremental concentrations (Hourly Average) of Pollutants viz. CO,
NO, and PM in worst scenario are as under (predicted using CALINE IV):

e CO: Theincremental concentration of COis 0.1 ppm (maximum) upto 5
m on either side of the road. Beyond 5 m, the incremental
concentration is Negligible

e NO,: The incremental concentration of NO, is 0.01 ppm upto 5 m on
either side of the road. Beyond 5 m, the incremental concentration is
Negligible.

e PM: The incremental PM concentration is 0.6 to 1.4 pg/m3upto 10 m on
either side of the road. Beyond 10 m, the incremental concentration is
negligible.
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JsSw Traffic Management Plan

= No-overtaking policy and speed limit of 35 km/hour for all dumpers.
= RWPL ensures that all dumpers are mechanically covered type.

= All dumpers are checked for exhaust emissions every three months, and
maintained properly. Only PUC compliant vehicles are allowed to ply.

» Diesel is procured from authorised retailers, to avoid adulteration.

» In order to minimize re-suspended road dust generation, the roads are
cleaned periodically by RWPL along all the settlements stretch.

= Measures for careful / safe and clean driving habits are employed by way
of education, slogans and campaigns in order to inculcate the sense of
responsibility among drivers and conductors.

» The settlements residing along the road are educated on all aspects
related to road safety.

/
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Radio activity and heavy
metal contents of coal to be
sourced shall be examined
and submitted along with
laboratory reports.

REPLY-: Lignite is brought
from Jalipa - Kapurdi Lignite
Mines located adjacent to the
power plant. The
radioactivity analysis of fly
ash generated from lignite
has been conducted through
BARC laboratory. Results are
found to be in normal range

w94./SLNO.:A 306 A 30554

fae / drgamce arsh o,
BRIT/ BARC Vashi Complex,

il ¥/ Sec-20, Vashi,

| Navi Mumbai-400 703
www.britatom.gov.in

YR DR / GOVERNMENT OF INDIA
A1) Suil 39 / DEPARTMENT OF ATOMIC ENERGY
fafdrzur ¢9 angwEiery Malfe 1S/ BOARD OF RADIATION & ISOTOPE TECHNOLOGY

Yfearaferaen utieror SHM-ws / RADIOACTIVITY TEST CERTIFICATE

RADIOACTIVITY TEST CERTIFICATE

Ref: BRIT/RAL/D/40-43/MISC/36-39/15-16 JUN. 05, 2015

This is regarding the “ASH” sample submitted by you vide letter Ref. No
RWPL/LABORATORY/15-16/002 dated 25.04.2015 for radioactivity analysis

The sample was analysed for U-238, Th-232. Ra-226 & K-40 radioactivity content and
the values obtained are as follows
SAMPLE DESCRIPTION : FLY ASH
DATE OF SAMPLING : 25.04.2015
PLACE OF SAMPLING :  THERMAL PLANT ASH SILO

[ K-40

[ SR | SAMPLE DETAILS | U-238 [ Ra-226 | Th-232
NO (Bg/Kg) (Bg/Kg) | (Ba/Kg) | (Bg/Kg)

|
[1 [FLYASH ) 55.6 +0.02 | 57.9+0.03 [ 75.4+0.05 | 269.8+0.3

The measurement values are below the clearance level for radionuclides of natural origin
in bulk solid materials, as per AERB directive 01/2010 (table-3) dated 26/11/2010

(This report pertains to the given sample only. The sample will be retained in this laboratory for a

period of one month from certificate date and thereafter it will be disposed off)
"’_%%)6 2w

M/S. RAJ WESTPOWER LIMITED
VILLAGE & POST : BHADRESH
DISTRICT : BARMER — 344001 (RAJASTHAN)
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Fuel analysis shall be
provided. Details of auxiliary
fuel, if any, including its
guality, quantity, storage etc,
should also be furnished.

REPLY:-

Lignite based flyash analysis
which is given for cement
making analysed,

LDO will be sourced from
retailers and stored in
existing tanks (2 x 1000 KL).

Quality- as per BIS Specs
Quantity required: 1-2 ml/kwh

@

/¥ SHRIRAM INSTITUTE FOR INDUSTRIAL RESE&RCI\

S

o (A unit of Shriram Scientific and Industrial Research Foundation)

AR ISO - 9001:2008 Certified Institute

TEST CERTIFICATE | 000368110
Issued to :
RAI WESTPOWER LT J A, Na, S05-184- 1833
VILLEAGE BHADRESH Reg. No, 1373305
DISTT BARMER - 344001 RATASTHAMN Daic 19-05-201 5

GC.01 (REV-4)
Your Ref. Mo, WO NG WOURWPLS 164
Kind Atin: MR DILFP D NARWANI , DGM. QO00eus DT B 4.2015

ENVIRONMENT & CHEMISTRY

Sample Particulars ; Date 25.04.2015
OCme sample deseribed as Fly Ach was recsived.

The sampling was not carried out by SHRIRAM INSTITUTE FOR INDUSTRIAL RESEARCH,
The sample particulars provided in the Test Cetificate are based on the declaration hy the Party.

TEST RESULTS

SMNo.  Test Carricd Out Test Value
1. Leaul (as Ph), % by mass Less than U1
1 Chromium {as Crj, % by mass 0.0
EN Nickel (as Ni) % by mass 0.0
4. Caobalt (as Ca), % by mass Less than 0,01
5 Arsenic (25 As), FPM Less than 0.04
. Selenium {as S, PPM Less than 0.08
7. Mercury (as Hg), PFM Less than .01

Protocol Used: Standard method of chemical analysis of N.H, Furman & ICP-0OES, AAS-VGAL

DO R 04 05200 S
OC: 18052015

e m&

|u|?u.u: EE umfﬁ@

S S ﬁJ

|’,UI|HI'!H}'MPIIH- 1104M07.
E-Mail: srdihifvipleam Wehslie: hilipewwashricominsdiinie.ang

Phe 91-11-27667267, 27667983, 27667860
Fax: 91-11-27667676, 17667207 /
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ANALYSIS OF LIGNITE FROM EXISTING MINES

Proximate Analysis Design Lignite
1 |Fixed carbon % 20
2 | Volatile matter % 25
3 |Moisture % 35
4 | Ash % 20
5 |GCV (HHV) Kcal/kg 2900

Ultimate Analysis
6 |Carbon % weight 29
7 | Hydrogen % weight 2.2
8 | Sulphur % weight 1.2
9 | Nitrogen % weight 0.6
10 |Oxygen % weight 7.0
11 | Moisture % weight 40
12 |Ash % weight 20

Flyash obtained from Lignite was analysed through Sri Ram Test House,
Delhi. Ni-0.01%, Cr-0.04%, Pb-<0.01%, Co0-<0.01%. Se, Hg and As were
found to be less than 0.01 ppm.
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Quantity of fuel required, its source
and characteristics and documentary
evidence to substantiate confirmed
fuel linkage shall be furnished. The
Ministry’s Notification dated
02.01.2014 regarding ash content in
coal shall be compiled. For the
expansion projects, the compliance
of the existing units to the said
Notification shall also be submitted.

—
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Fuel for 1x660 MW : Lignite
Quantity for 660 MW: 4.75 MTPA

Source: Jalipa and Kapurdi
mines of BLMCL - Govt of
Rajasthan

Production as per existing EC:
6 +3.75=9.75 MTPA

Present link to RWPL- 7 MTPA
Balance available — 2.75 MTPA
Expansion proposed: 2 MTPA

BLMCL

Barmer Lignite Mining Company Limited

(A Govt. of Rajasthan Enterprise)

Corporate Office:

Office No. 2 & 3, 7™ Floor

Man Upasana Plaza

C-44, Sardar Patel Marg,
C-Scheme, Jaipur — 302001 (INDIA)
CIN : U14108RJ2007SGC023687
Website : www.bimcl.in

E-Mail : bimcl@bimcl.in

Ph: +91-141-2369772

Fax: +91-141-2369774

Ref' No: BLMCL/Genl/RWPL/2015-16/17

To

Date: 27/04/2015

The Incharge and Plant Head
RajWest Power Limited, Bhadresh.
Distt — Barmer, Rajasthan.

Sub: Your letter no RWPL/Expansion/15-16/002 dated 25" April 2015 seeking
confirmation regarding supply of Lignite to RWPL..

Dear Sir,

Regarding supply of Lignite to RWPL it is to confirm that-

As per geological reports Kapurdi and Jalipa Lignite Mine was having a total extractable reserve of
(Kapurdi — 129.79 + Jalipa 310.89) 440.58 million tonnes, among which 16.22 million tonnes has
already been mined till 31*° March 2015.

At present both the above mine is having Clearance to mine Lignite at the rate of 9 MTPA.

As per Implementation Agreement signed between Government of Rajasthan and RWPL, BLMCL is
undertaking the Mining work at Kapurdi & Jalipa Lignite Mine and entire Lignite produced there is
being supplied to RWPL only.

As per present Fuel Supply Agreement BLMCL is committed to supply Lignite to RWPL at the rate of
maximum 9.0 MTPA for total 30 years. Maximum Lignite which will be used as per present
agreement will be 270 million tonnes only and 170.58 million tonnes will remain available for further
mining.

Kapurdi Lignite mine has already achieved it’s rated capacity.

The feasibility study indicated that Production Capacity of Jalipa Lignite mine could be enhanced
from 6 MTPA to 9 MTPA. The additional Lignite so produced may be supplied to RWPL. Prior Consent
and Clearances from various Government authorities is required to be obtained for the purpose.

This is for your kind information and records.
Thanking you.

-

For Barmer Lignite Mining Co Ltd.

Améndra/ 1?(3.\3\:1

Vice President (Operations)

Regd Office:
Khanij Bhawan, Udyog Bhawan Campus, Tilak Marg, C- Scheme, Jaipur — 302005 (INDIA)
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Details of transportation of fuel from the source (including port handling)
to the proposed plant and its impact on ambient AAQ shall be suitably
assessed and submitted. If transportation entails a long distance, it shall
be ensured that rail transportation to the site shall be first assessed.
Wagon loading at source shall preferably be through silo/ conveyor belt.

REPLY:- Lignite will be transported from mines to plant using belt
conveyors.

For proposal based on imported coal, inland transportation and port
handling and rolling stocks/ rail movement bottle necks shall be critically
examined and details furnished. The approval of the Port and Rail
Authorities shall be submitted.

REPLY:- The project is not based on imported coal.

(- y
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Details regarding infrastructure facilities such as sanitation, fuel,
restrooms, medical facilities, safety during construction phase etc. to be
provided to the labour force during construction as well as to the casual
workers including truck drivers during operation phase should be
adequately catered for and details furnished.

REPLY:-
Labour force shall be taken from surrounding villages.

Toilets, drinking water, canteen, rest rooms for truck drivers, medical
checkup and first aid facilities and safety equipment shall be provided to all
labour force.

Rest room with beds, toilet and bathing facility has been provided to all
truck drivers

(- y
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EMP to mitigate the adverse impacts due to the project along with item-wise
cost of its implementation in atime bound manner shall be specified.

Environment Management Department exists at RWPL

DIRECTOR

PLANT MANAGER
CSR Personnel Operation & Environment Safety Occupational
Dept &Admn Maintenance Management Dept Health Dept

Dept Dept Dept

Housekeeping & Ash Utilization, ESP, ETP
Greenbelt Maintenance
@ Figure 9.1 Structure of Environmental Management Department (EMD)
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EMP to mitigate the adverse impacts due to the project along with item-wise
cost of its implementation in atime bound manner shall be specified.

The functions of EMD are as follows:
« Obtaining Consent order from SPCBs.

* Regular environmental monitoring.

« Analysis of environment data, reports preparation and transmission of
report to statutory authorities, Corporate Centre etc.

« Compliance with guidelines and statutory requirements.

« Coordination with statutory bodies, functional groups of the station,
Corporate EMG / Engineering etc.

« Interaction for evolving and implementation of modification
programmes to improve the availability / efficiency of pollution control

devices / systems.

@- Environmental Appraisal (Internal) and Environmental Audit.




ltem-wise cost to mitigate adverse impact

™~

Sr. No. |Description Amount (in crores Rs)
1 Electrostatic Precipitator 198.0
2 275 m tall Stack 54.0
3 FGD System 200.0
4 Dust Extraction & Suppression System 5.0
5 Cooling Towers to maintain COC of 10 60.0
6 DM Plant Waste Treatment System 5.0
7 CMB and ETP 20.0
8 Sewerage Collection, Treatment & Disposal 4.0
9 Ash Dyke/ HCSD System 30.0
10 Environmental Lab Equipment 1.5
11 Green Belt, Afforestation & Landscaping 2.5
12 Noise control system 1.0
13 Occupational health cell 1.0
14 Risk Mitigation measures 5.0

Total 587
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A Disaster Management Plan (DMP) along with risk assessment study
including fire and explosion issues due to storage and use of fuel should
be carried out. It should take into account the maximum inventory of
storage at layout map clearly showing which of the proposed activities
would be affected in case of an accident taking place. Based on the
same, proposed safeguard measures should be provided. Measures to
guard against fire hazards should be invariably provided. Mock drills
shall be suitably carried out from time to time to check the efficiency of
the plans drawn

The DMP so formulated shall include measures against likely Fires/Tsunami/
Cyclones/ Storm Surges/ Earthquakes etc. as applicable. It shall be ensured
that DMP consists of both on-site and off-site plans, complete with details of
containing likely disaster and shall specifically mention personnel identified
for the ask. Smaller version of the plan for different possible disasters shall
be prepared both in English and Local languages and circulated widely.

© y




e A
DMP

e Liquid fuel tanks (2 x 1000 KL LDO Tanks) are available inside the plant.
Additional fuel tanks not proposed.

* Disaster Management Plan has been prepared for the existing plant which
Is implemented in an institutionalized manner by RWPL.

 Fire is the credible risk for which all risk mitigation measures has been
implemented.

» The existing DMP (on-site emergency response plan) structure will remain
same but suitably augmented to meet the additional requirement of the
proposed expansion.
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e Detailed plan for raising green belt of native species of appropriate
width (50 to 100 m) and consisting of at least 3 tiers around plant
boundary with tree density of 2000 to 2500 trees per ha with a good
survival rate of about 80% shall be submitted. Photographic evidence
must be created and submitted periodically including NRSA reports in
case of expansion projects. A shrub layer beneath tree layer would
serve as in effective sieve of dust and sink for CO, and other gaseous
pollutants and hence stratified green belt should be developed.

e Over and above the green belt, as carbon sink, additional plantation
shall be carried out in identified blocks of degraded forests, in close
consultation with the District Forests Department. In pursuance to this
the project proponent shall formulate time bound Action plans along
with financial allocation and shall submit status of implementation to
the Ministry every six months.
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* Total land available with Raj WestPower Limited is 1186 acres
e RWPL already developed greenbelt on 392 acres (33%)
* About 200000 trees planted.

* Despite the adverse climatic and soil conditions of the Thar Desert, RWPL
successfully developed dense greenbelt inside the premises by ensuring
about 80% survival rate.

e This has been achieved by removing the sand and bentonite layer, grading
the ground, adding soil and manure, using extensive drip irrigation covering
60 ha land area and providing fencing.

e Horticulture expert has been recruited with a team of gardeners to look after
the development of greenbelt.

* Nursery has been developed inside the premises, from where saplings are
supplied.
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T Green Belt

The name of plant species that has been successfully used for greenbelt
development in RWPL is given below.

1. Trees: Neem, Shisham, Siris, Cassia shyma, Akash neem, Parkinsonia

2. Avenue Trees: Gulmohar, Amaltaas, Arjun, Kajelia, Terminalia ashok,
Semal, Casurina

3. Fruit Trees: Olives, Pomegranate, Citrus, Aamla, Dates, Jamun
4. Ornamental Trees: Ficus, Palm, Junipers, Plumeria,

5. Shrubs: Cassia biflora, Bottle brush, TMC, Tecoma, Kaner, Lagerstromia,
Calendra, Peltaforum, Gulmohar, Bougainvilla

(-




ISw Green Belt

Er A SN, | ‘.‘;.2,;...... Kot

_'g-' - Y '
R T g

L




y

v




=

JsSw

ToR - 54

Corporate Environment Policy

1.

ii.

(-

ii.

1v.

Does the company has a well laid down Environment Policy approved by its
Board of Directors? If so, it may be detailed in the EIA Report.

Does the Environment Policy prescribe for standard operating process/
procedures to bring into focus any infringement/ deviation/ violation of the
environmental or forest norms/ conditions? If so, it may be detailed in the
EIA Report.

What is the hierarchical system or Administrative order of the company to
deal with the environmental issues and for ensuring Compliance with the
environmental clearance conditions. Details of this system may be given.

Does the company has compliance management system in place wherein
compliance status along with compliances / violations of environmental
norms to the CMD and the Board of Directors of the company and/ or
shareholders or stakeholders at large. This reporting mechanism should be
detailed in the EIA Report.

All the above details should be adequately brought out in the EIA Report and in
the presentation to the Committee.
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ENVIRONMENT, HEALTH & SAFETY POLICY

RWPL is committed to:

Comply /better the statutory limits, norms and organizational
requirements of environment, occupational health and safety.

Conserve the natural resources, protect the environment, and minimize
solid, liquid and gaseous waste by continual improvement through
systematic use of skill & technology in conducting its business.

Effective communication of OH & S and environment policies, objectives
and obligations to all employees and interested parties.

Earn recognition from society as an environmental friendly company.

Implement, corrective, preventive and upgrade measures in the area of
occupational health, safety and environment through periodic reviews,
hazard identification and risk assessment with the involvement of all
employees and outsourced personnel wherever needed.
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ISW  Administrative Order & Compliance Management System of RWPL

The Head of EMD directly reports to the Project Manager (PM).

The Head of Safety and Occupational Health directly reports to the Project
Manager.

The Project Manager reports to CEO of the Plant.
The CEO reports to JMD. JMD represents the Board of Directors.

Daily review meetings are conducted by PM and minutes are sent to JMD.

In case the HOD notes any non-compliance or violation of environmental,
safety or health law/ regulations, the same is brought to the notice of the PM

In case the non-compliance or violation is of manageable nature, PM issues
instruction and sanction budget and resources to rectify the same.
Otherwise PM obtains financial approval from the JMD.

All matters of non-compliance and violations are brought to the notice of the
JMD and action taken report submitted on weekly basis, till the problem is
rectified.

(- y
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Details of litigation pending or otherwise with respect to project in any
court, tribunal etc. shall invariably be furnished.

REPLY:-

RWPL has given Undertaking that no litigation is pending against the
project, in any court, tribunal, etc.

Is the project intended to have CDM intent

CDM for this project will be decided during plant commissioning,
depending upon the applicable rules. Carbon intensity and amount of CO,
expected to be reduced from baseline shall be worked out during the
preparation of project design document

o







Wildlife Census of Barmer Forest Division
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Name of Animals

Number, 2011-12

Number, 2012-13

Number, 2013-14

1 Siyaar /Geedar 72 80 26
2 Jarakh (Hynae) 43 48 1
3 Jungle cat 45 56 16
4 Goh (Monitor lizard) 18 14 29
5 Maru Lomri / Desert fox 88 76 116
6 Bhedia / Indian wolf 10 6 4
7 Bijju / Civet cat 7 7 -
8 Kala Hiran / Black buck 26 20 -
9 Neel Gai / Blue bull 471 578 492
10 |Chinkara/ Gazelle 1604 2270 2290
11 |Jangli suar / Wild boar 5 15 50
12 |Sahi/ Porcupine 32 35 3
13 |[Langoor 37 36 -
14 |Newla/Mongoose 64 83 28
15 |Rabbit 129 155 142
16 |Titar 1125 1100 899
17 |Peacock/ Peafoul 1574 1722 1900
18 |Cheel 6 3 5
19 |Bater/sand grouse 163 146 105
20 |Jhahu chuha/ mouse 20 28 24
21 |Bhartiya Lomri / Jackal 4 7 17




Land-use Pattern of Villages of the Study Area

Unirrigated , Wast.e Not available
. Total . : including .
Name of Village including fallow for cultivation
(ha) (ha) goucher (ha)
(ha)
1 |Bhadresh Gandhav 2342.00 1867.00 397.00 78.00
2 | Bhurtiya 1458.71 1355.00 81.00 22.71
3 |Bola 3555.43 2914.16 230.56 410.71
4 | Chhitar Kapar 4834.46 4191.73 529.69 113.04
5 |Girall 1470.93 995.86 439.38 35.69
6 |Hapon ki Dhani 987.06 740.19 39.66 207.21
7 |Kapoordi 3821.99 3699.36 41.28 81.35
8 |Meethari Khurd 1609.00 777.00 1.00 817.00
9 |Nagarda 2482.36 1235.36 1042.00 205.00
10 |Purohiton ki Basti 1 1267.93 1074.88 140.84 52.21
11 |Ranigaon 1879.10 1375.00 100.00 404.10
12 |Ratnalinadi 1248.50 1004.87 216.11 27.52
13 |Rohili 4435.92 4295.48 86.61 53.83
14 | Sejuon ki Dhani 4136.84 2937.72 25.09 878.60
15 | Shivkar 910.57 19.02 614.74 276.81




GOOGLE IMAGE SHOWING 10 KM AREA AROUND SITE




Meteorology

Historical Meteorological Data of Barmer

Month Temperature |Relative Rainfall [Wind |Pre-dominant |Cloud

(deg C) daily |Humidity, % (mm) speed |wind direction |cover

Monthly [kmph [ (from) (Oktas)
. , Total
Max Min Max Min

January 25.4 | 10.6 52 29 0.9 6.1 NW, N 1.7
February 29.0 | 13.3 49 27 1.8 6.5 NW, N 1.6
March 34.6 | 19.0 44 23 4.6 7.9 NW, W 1.9
April 39.2 | 24.4 42 23 1.6 9.9 W,SW 1.6
May 42.0 | 26.7 53 23 7.2 12.2 SW,w 1.0
June 40.3 | 27.3 67 34 33.2 13.1 SW,w 3.1
July 36.7 | 26.4 77 50 78.5 11.1 SW,w 54
August 349 | 254 79 54 84.9 9.8 SW,w 54
September | 35.8 | 24.6 74 46 43.3 8.2 SW,W 2.9
October 36.8 | 22.1 56 31 2.7 6.3 NW, N 0.9
November | 32.1 | 16.6 50 31 3.6 5.0 NW, N 1.0
December | 27.3 | 12.1 53 32 0.6 5.7 NW, N 1.6

@




AMBIENT AIR QUALITY
MONITORING LOCATION

¥

Name of Distance&
: Direction |Terrain Features Coordinates
Code | Location .
from site
Project Site _ Flat terrain, surrounded by |25°54'23.9" N
AQ-1 Near Site
Q (Guest House) fallow land and settlement. | 71°19'47.7" E
AQ-2 Bhadresh 1.5kmW |Rural, surrounded by 25°53'17.2" N
Village (upwind) fallow land, upwind 71°18'27.1" E
- 3kmS Rural, surrounded by 25°51'21.6" N
AQ-3 | Chuli Village : .
Q J (downwind) | fallow land, downwind 71°20'20.7" E
AQ-4 Kapurdi 3.3 km SE |Rural, surrounded by 25°53'23.0" N
Village (downwind) |fallow land, downwind 71°22'15.5" E




4 LOCATION 1 : ScrapYard Unit : ug/ms.

Month PM . PM NO, SO,
MIN [ MAX | AVG | MIN | MAX | AVG | MIN | MAX | AVG | MIN | MAX | AVG
JAN | 294 | 323 308 | 563 | 643 | 60.3 | 159 | 19.2 | 17.4 | 9.7 | 13.7 | 11.9
FEB | 25.8 | 326 | 28.7 | 54.2 | 654 | 580 | 154 | 192 | 174 | 83 | 121 | 10.2
MAR | 207 | 238 | 223 | 450 | 605 | 536 | 98 | 161 | 128 | 54 | 9.7 | 7.17
APR | 278 | 305 | 288 | 479 | 559 | 51.8 | 146 | 169 | 156 | 14.6 | 169 | 15.7
MAY | 263 | 31.2 | 287 | 504 | 60.2 | 555 | 151 | 167 | 159 | 142 | 16.1 | 15.3
JUN | 272 [ 308 | 289 | 506 | 589 | 539 | 152 | 16.6 | 158 | 14.2 | 16.6 | 15.1
JUL | 218 | 273 | 24 | 486 | 625 | 533 | 142 | 172 | 157 | 124 | 157 | 138
AUG | 286 | 313 | 295 | 515 | 586 | 553 | 14.8 | 16.8 | 156 | 14.8 | 16.8 | 15.7
SEP | 224 | 307 | 263 | 528 | 60.1 | 56.7 | 152 | 17.2 | 160 | 10.1 | 13.8 | 12.8
OCT | 21.7 | 293 | 25.0 | 555 | 63.1 | 59.6 | 159 | 191 | 168 | 70 | 9.9 | 86
NOV | 276 [ 343 | 303 | 51.0 | 680 | 58.8 | 138 | 199 | 165 | 7.5 | 13.9 | 10.6
DEC | 29.7 [ 354 | 31.7 | 504 | 672 | 573 | 166 | 193 | 178 | 9.6 | 12.4 | 10.9
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LOCATION: 2 MAIN GATE Unit : pg/ms3.
Month PM ¢ PM 4 NO, SO,
MIN | MAX | AVG | MIN | MAX| AVG | MIN | MAX | AVG | MIN | MAX | AVG
JAN | 253 | 29.6 | 274 | 473 |59.3| 521 | 14.8 | 176 [16.45| 10.3 | 13.0 | 11.8
FEB | 23.8 | 30.1 | 27.0 | 38.8 |46.7 | 423 | 11.1 | 18.4 |16.05| 8.2 | 105 | 9.3
MAR | 23.4 | 25.2 | 24.2 | 46.9 |63.3| 55.7 | 104 | 19.9 | 15 58 | 111 | 7.7
APR | 276 | 342 | 313 | 355|456 399 (142 | 172 | 153 | 13.6 | 159 | 14.6
MAY | 295 | 33.8 | 31.3 | 423|556 49.7 | 149 | 16.8 | 158 | 14.2 | 16,5 | 15.3
JUN | 286 | 33.2 | 314 (434|528 | 48.1 | 143 | 16,5 | 155 | 144 | 16.1 | 151
JUL | 226 | 31.2 | 28.0 [ 43.2|51.2| 47.2 | 148 | 16.8 | 159 | 12.7 | 158 | 14.2
AUG | 29.2 | 321 | 30.7 | 45.7 |56.8 | 51.6 | 15.3 | 16.3 | 159 | 14.8 | 16.6 | 15.7
SEP | 294 | 318 | 305|441 (548|498 | 148 | 15.7 | 153 | 9.7 | 140 | 124
OCT | 27.3 | 314 | 29.7 |41.1 |51.0| 464 | 147 | 157|152 | 75 | 10.1 | 8.8
NOV | 21.3 | 295 | 25.2 |38.0|61.0| 498 | 116 | 180 | 15.2 | 8.8 | 12.8 | 105
DEC | 241 | 286 | 264 | 33.7 (423|382 | 7.3 |168 | 164 | 81 | 114 | 9.6




/LOCATION 5 :BISHALA VILLAGE Unit : pg/ms3.
Month PM ¢ PM 4o NO, SO,
MIN | MAX | AVG | MIN | MAX | AVG MIN MAX | AVG MIN MAX | AVG
JAN | 20.6 [ 220 | 21.1 | 352 | 46.1 | 41.2 | 151 | 169 | 16.2 9.4 12.2 | 11.2
FEB 179 | 215 | 199 | 28.7 | 40.8 | 355 14.5 18.1 16.3 7.3 9.3 8.5
MAR | 194 | 223 | 21.2 | 435 | 626 | 51.2 | 10.0 | 15.7 | 12.2 5.0 8.1 6.7
APR 172 | 21.9 | 19.7 | 289 | 355 | 31.2 13.4 16.2 14.8 11.9 149 | 135
MAY | 219 | 259 | 241 | 30.2 | 403 | 344 | 132 | 156 | 143 | 13.2 15.2 | 14.2
JUN 22.3 | 26.3 | 245 | 31.8 | 41.3 | 36.6 13.4 15.5 14.3 13.2 15.1 14.3
JUL 21.2 | 226 | 22.0 | 34.7 | 41.2 | 37.9 14.3 17.2 15.4 10.8 13.1 12.5
AUG | 246 | 271 | 253 | 354 | 434 | 39.1 | 139 | 150 | 144 | 143 15.2 | 14.7
SEP | 192 | 243 | 21.3 | 352 | 424 | 39.2 | 141 | 152 | 146 9.8 129 | 11.6
OCT | 173 | 224 | 199 | 328 | 443 | 394 | 16.0 | 17.2 | 16.6 7.5 9.2 | 8.26
NOV | 186 | 20.7 | 195 | 300 | 46.0 | 39.8 | 136 | 17.4 | 158 7.4 11.9 | 10.0
DEC | 188 | 214 | 20.1 | 246 | 38.6 | 315 13.9 18.7 15.8 7.4 9.4 8.14
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LOCATION 4 : BHADRESH VILLAGE Unit : pug/ m3.

Month PM . PM NO, SO,
MIN [ MAX [ AVG | MIN | MAX | AVG | MIN | MAX [ AVG | MIN | MAX [ AVG
JAN | 233 | 269 | 256 | 379 | 486 | 442 | 165 | 182 | 175 | 95 | 128 | 115
FEB | 238 | 296 | 264 | 342 | 485 | 418 | 159 | 193 | 175 | 7.2 95 | 82
MAR | 215 | 230 | 222 | 450 | 645 | 540 | 56 | 91 | 7.3 | 56 9.1 | 7.2
APR | 182 [ 219 | 199 | 273 | 356 | 303 | 136 | 152 | 143 | 122 | 162 | 14.0
MAY | 202 | 252 | 223 | 289 | 403 | 357 | 136 | 158 | 144 | 136 | 154 | 144
JUN | 208 | 263 | 238 | 31.6 | 402 | 349 | 139 | 154 | 146 | 136 | 153 | 143
JUL | 214 | 242 | 228 | 31.8 | 384 | 346 | 125 | 172 | 148 | 11.9 | 138 | 127
AUG | 239 | 276 | 256 | 325 | 415 | 382 | 144 | 152 | 147 | 137 | 153 | 143
SEP | 216 | 274 | 236 | 343 | 438 | 403 | 152 | 160 | 155 | 89 | 129 | 11.3
OCT | 204 | 259 | 226 | 382 | 487 | 449 | 169 | 178 | 173 | 7.3 93 | 83
NOV | 205 | 235 | 224 | 400 | 51.0 | 455 | 147 | 191 | 176 | 83 | 130 | 103
DEC | 229 | 279 | 250 | 296 | 433 | 371 | 153 | 196 | 173 | 7.6 94 | 84




LOCATION 3: GUEST HOUSE_Unit : pg/m3.

Month PM . PM NO, SO,
MIN | MAX | AVG | MIN [ MAX | AVG | MIN | MAX | AVG | MIN [ MAX | AVG
JAN [ 2371 287 | 267 | 449 | 508 | 473 | 157 | 174 | 167 10 127 | 112
FEB | 248 | 294 | 268 | 385 | 50.1 | 433 | 138 | 169 | 155 | 7.2 10.3 8.5
MAR | 209 | 234 | 221 [ 461 ] 602 | 529 | 76 | 167 | 11.7 | 5.2 10.3 7.1
APR | 253 | 322 | 290 | 283 383 | 323 | 283 | 383 | 333 | 123 | 152 | 139
MAY | 262 | 302 | 282 | 382 | 486 | 432 | 144 | 165 | 151 | 136 | 162 | 14.8
JUN [ 285 323 | 294 [ 394 | 475 | 426 | 143 | 163 | 150 | 132 | 168 | 14.9
JUL | 248 293 | 273 [ 354 | 462 | 406 | 145 | 168 | 157 | 129 | 136 | 13.1
AUG | 296 | 312 | 30.7 | 408 | 464 | 441 | 146 | 162 | 152 | 144 | 161 | 15.0
SEP [ 291 | 30.7 | 300 414 | 471 | 448 | 148 | 164 | 154 | 94 130 | 11.8
OCT | 272 | 294 | 282 [ 427 | 485 | 456 | 153 | 169 | 159 | 7.3 9.3 8.5
NOV | 237 | 282 | 258 | 400 | 53.0 | 457 | 138 | 180 | 157 | 8.1 124 | 10.2
DEC | 229 | 279 | 257 [ 376 | 457 | 411 | 127 | 172 | 154 | 7.8 9.3 8.6
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LOCATION 6: CHULI VILLAGE Unit : pg/ms.

Month PM ¢ PM 1, NO, SO,
MIN | MAX | AVG | MIN | MAX | AVG MIN [ MAX | AVG MIN MAX | AVG
JAN 18.5 21.7 | 20.1 | 37.2 | 451 41.2 15 17.2 16.2 9.3 11.7 10.5
FEB 18.7 | 21.6 | 199 | 21.8 | 348 | 29.7 | 149 | 186 | 16.7 7.3 10.4 | 8.6
MAR | 20.8 | 219 | 214 | 446 60 51.8 9.5 15.3 | 12.0 5.0 9.2 7.0
APR 176 | 21.3 | 196 | 268 | 36.6 | 31.1 | 126 | 152 | 13.8 11.4 13.2 | 121
MAY 189 | 21.3 | 199 | 305 | 412 | 36.6 | 11.8 | 152 | 134 12.1 142 |12.9
JUN 19.1 243 | 215 | 323 | 413 36.9 12.0 15.5 13.7 12.8 145 (135
JUL 196 | 21.6 | 20.7 | 379 | 424 | 399 | 141 | 174 | 154 10.6 13.2 |11.8
AUG 234 | 265 | 246 | 348 | 40.6 | 38.2 | 136 | 151 | 141 13.2 142 |13.8
SEP 18.7 | 214 | 199 | 352 | 415 | 383 | 139 | 153 | 144 8.9 12.0 |10.9
OCT 188 | 211 | 199 | 328 | 43.2 | 385 | 171 | 189 | 17.8 7.2 8.6 8.0
NOV | 18.1 | 205 | 193 | 32.0 | 47.0 | 415 | 13.8 | 183 | 16.2 7.7 11.5 9.6
DEC 18.7 | 216 | 199 | 218 | 348 | 29.7 | 149 | 186 | 16.7 7.3 10.4 |8.59




Continuous Emission Monitoring System-CEMS DATA of
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RWPL- CAAQMS Data (April — September 2015 (dBA)
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RWPL- CAAQMS Data (April — September 2015 (dBA)
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Month wise AAQ Status of Location 2—Main Gate (PM ;)
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Month wise AAQ Status of Location 3—Guest House (PM , ;)
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Month wise AAQ Status of Location 4 — Bhadresh (PM , ;)

m MIN
H MAX
mAVG

JAN FEB MAR APR MAY JUN JurL AUG SEP OCT NOV DEC

Month wise AAQ Status of Location 4 — Bhadresh (PM ;)

60

50

40 -

30 ~

20 +

10 A

= MIN
B MAX

mAVG

JAN

FEB MAR APR MAY JUN JurL AUG SEP OCT NOV DEC




Month wise AAQ Status of Location 5 — Bishala (PM, ;)
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Month wise AAQ Status of Location 5 — Bishala (PM,)
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4 Month wise AAQ Status of Location 6 — Chuli (PM, c)
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Month wise AAQ Status of Location 6 — Chuli (PM,,)

70

60

50

40

m MIN
30 + B MAX
mAVG
20 +

10 -

JAN FEB MAR APR MAY JUN JUuL AUG SEP OCT NOV DEC




e

7.4 A

7.3 A

7.2 -

7.1 -

16 -
14
12 A
10 A

S NN~

60 -

50 A

40

30 A

20 A

10 A

RWPL- ETP Outlet Data (April — September 2015 (dBA)
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Noise Level Monitoring at different Location

RWPL- Noise Level in Day & Night (April — September 2015 (dBA)
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RWPL- Ash Utilization Pattern (April — September 2015 (Lakh Tons)
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Ash Generation and Utilization from existing plant (1080 MW)

I — s ~ IS ) .S — T o~ g ) E - E g -
c =S |8%5|5_8| §5 | 85 | 88 |588¢|558 ¢«
= 2 = OSkF|le®E o = L= o0 mpm |85 =0
o o < O np<E| ol & < O £ = ¢ |[E@_ 0|3 5RE
= O% |E5|0°2| 0% =% | 22 |2522/82838
g |7O0=|§ g §5 | 25 | §e |=<27 250
O < < < < o) =
2) 3) (4) (5) (6) (7) (8) 9)
April, 14 5.687 0.107 | 16.60 | 1.0385 | 0.8184 78.8 0.01675 | 0.31746
May, 14 6.190 0.147 | 1845 | 1.2717 | 1.0517 82.7 0.01191 | 0.31010
June, 14 5.909 0.145 18.82 1.2396 1.0196 82.3 0.01469 0.38240
July, 14 6.152 0.167 | 17.47 | 1.2217 | 1.0017 82.0 0.02464 | 0.51730
Aug, 14 5.575 0.145 19.30 1.2031 0.9831 81.7 0.02536 0.38825
Sep, 14 5.886 0.120 | 16.76 | 1.0922 | 0.8722 79.9 0.02440 | 0.54001
Oct, 14 5.746 0.170 | 14.12 | 0.9605 | 0.4285 43.7 0.01798 0.372
Nov, 14 5.026 0.133 15.77 0.9148 0.6365 69.6 0.00936 0.504
Dec, 14 4.841 0.121 | 16.61 | 0.9109 | 0.7901 86.7 0.02667 0.602
Jan, 15 5.515 0.140 17.68 1.0982 0.9064 82.5 0.03717 0.633
Feb, 15 5.620 0.150 | 16.47 | 1.0715 | 0.8669 80.9 0.03642 0.568
Mar, 15 5.710 0.190 | 16.35 | 1.0913 | 0.8570 81.9 0.03717 0.597
April, 15 | 51158 | 0.158 | 17.11 | 1.0145 | 0.9601 94.6 0.02835 | 0.61476
May, 15 5.3242 0.163 18.71 1.1395 1.0146 89.0 0.03421 0.63383
June,15 | 4.9983 | 0.132 | 1965 | 1.0987 | 1.1987 | 109.1 | 0.03946 | 0.75329
July, 15 5.0360 | 0.104 | 18.34 | 10153 | 1.0440 | 102.8 | 0.04109 | 0.64975
Aug, 15 49681 | 0.099 | 17.53 | 0.9583 | 1.0047 | 104.8 | 0.05928 | 0.58156
Sep, 15 5.8790 0.183 18.50 1.2485 1.0482 84.0 0.05051 0.61108
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- WATER SAMPLING LOCATIONS
Code |[Name of Location D!stan_ce & . Source Coordinates
Direction from Site
W-1 Dudhio ki Dhani 2.8 km WNW Supply water gioggg; E
Supply water ogQ! "
W-2 | Kapurdi village 3.2km S PPY 5?22?23 E
Supply water °5Q" "
W -3 |Jalipa Agar 6.5km S PPY gioggﬁg 2
Supply water oG9 "
W -4 |Urgra Ram Ki Dhani |5.0 km SW PRYY g?oiéggg E
Supply water °40' "
W -5 |Jalipa 9.0 km SSE PPY 3?032322 E
Supply water °GA' "
W -6 |Project Site Site PPY gioigiig E
Dug Well 25°53'17.1" N
W -7 |Bhadresh 1.5km W (Beri) 71°18'27 1" E
o Dug Well 25°51'21.6" N
W -8 |Chuli village 3km S (Beri) 21°20'20 6" E




JSw WATER QUALITY RESULTS
Parameters Unit Dudion Ki Kapurdi Jalipa Agar | Ugra Ram Ki
Dhani village Dhani
1 |pH - 7.92 7.89 7.88 7.95
2 | Conductivity umhos/cm 260 258 264 256
3 | Turbidity NTU 2 2 2 2
4 | Total Dissolved mg/I 198 196 202 198
Solids
5 | Total Hardness as mg/I 100 100 100 100
CaCO,
6 | Calciumas Ca mg/I 32 32 32 32
7 Magnesium as Mg mg/I 4.9 4.9 4.9 4.9
8 | Sulphate mg/I 6.8 6.5 7.0 7.5
9 | Chlorides as CI mg/I 26 25 26 24
10 | Nitrates as NO, mg/l 5.8 5.4 6.0 6.8
11 | Fluoride as F mg/I 0.68 0.67 0.68 0.68
12 |lIron as Fe mg/I 0.014 0.015 0.014 0.015
13 | Oil & Grease mg/l Nil Nil Nil Nil
14 | Total coliform MPN/100 ml Nil Nil Nil Nil




JSw WATER QUALITY RESULTS
Parameters Unit Jalipa Project Site| Bhadresh | Chuli Village
village Village
1 pH - 7.91 8.35 7.58 8.07
2 Conductivity umhos/cm 262 340 560 1150
3 Turbidity NTU 2 2 2 3
4 Total Dissolved mg/I 200 258 428 862
Solids
5 Total Hardness as mg/I 100 50 160 270
CaCO,
6 Calcium as Ca mg/I 32 12 24 20
7 Magnesium as Mg mg/I 4.9 4.9 24.3 55.9
8 Sulphate mg/I 6.8 7.8 14.6 42.8
9 Chlorides as ClI mg/I 25 22 18 40
10 | Nitrates as NO, mg/l 6.2 5.8 17.8 18.6
11 | Fluoride as F mg/I 0.66 0.74 1.16 1.15
12 |lronas Fe mg/I 0.012 0.016 0.018 0.034
13 [ Oil & Grease mg/I Nil Nil Nil Nil
14 | Total coliform MPN/100 ml Nil Nil Nil Nil




Table 3. Forest cover (km”) in India, Rajasthan province and in Barmer district

Category India Rajasthan Barmer
Geographic Area 3.287.263 342.239 28173.32
Very Dense Forest 51.285 14 -
Moderately Dense Forest 339.279 4,482 -

Open Forest 287.769 11.33 54.00
Total 678.333 15.826 54.00
Percent 20.64 % 4.62 % 0.19%
Tree Cover 99.896 8638

Non Forest Cover

Scrub 40.269 km’ 103.00
Non forest ** 2.568.661 km? 28016.32

*#% excludes scrubs and includes water bodies
(Source: FSI. 2003).

Table 4. Different types of land use in India and Rajasthan (m ha)

Land use India Rajasthan Barmer (ha)
Forest 68.75 2.48 28523
Pasture 11.93 1.74 203560
Not-available 19.54 1.33 231397

Misc. crop & grooves  3.57 0.014 57.00
Culturable wasteland 13.94 5.04 231397
Fallowland 23.21 3.85 599718

Net area sown 146.82 16.79 1552114

™~
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Table 3. Land use pattern (ha) of the district under consideration.

(Source: Envis 2003)

Land uses (ha) Barmer
Forest cover 28523
Cultivable wasteland 231397
Barren and uncultivated land 128339
Pasture and grazing land 203560
Non-agriculture use 73624
Old Fallow 391769
Area under current fallow 207949
Tree and grooves 57.00
Net area sown 1552114
Total Area 2817332

Land use pattern in Barmer
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Left to right; Top: vegetation in protected area of Khudala; Bottom: C. jwarncussa and P.
antidotale and goat grazing in plantation area of Khudala forest




09/01/2004

Left to right, Top: P. cineraria, T. aphylla and A. nilotica along a pond near Bandra;
Bottom: 4. jacquemontii, S. oleoides associated with C. phlomides, and E. caducifolia.
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Fig 1. Traditional methods of rainwater harvesting for drinking purposes in dry region.
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a3 srray (wea) %
Government of India )
e Ministry of Environment, Forests & Climate Change :g; m ,:

Regional Office (Central Region)

BRI AT, T9H d0, Qaex-—d, AT, q@TH—226 024
Kendriya Bhawan, 5th Floor, Sector ‘H’ Aliganj, Lucknow-226 024 Telefax: 2326696, 2324340, 2324047,2324025
Email: (Env.) m_env@rediffmail.com, (Forest) goimoefrolko@gmail.com

Speed Post
File No. IV/ENV/R/Th.-39/679/2008 / 06}

Dated: 20.01.2015

To,

Dr. Saroj,

Scientist ‘F’

IA division,

Ministry of Environment, Forest & Climate Change,

Indira Paryavaran Bhawan, Jor Bag Road,

Aliganj, New Delhi-110 003.

Sub.: 1000 MW lignite based power plant M/s Raj West Power, Barmer, Rajasthan
Ref: Environment Clearance letter no J-13011/58/2006.IA.II(t) dated: 25.03.2010

Madam,
I am directed to inform you that this project site was monitored by Dr. KK. Garg,
Scientist ‘F’ on 14.07.2014. The compliance status of the above said project has been

enclosed for your kind perusal.

Sihcarely,
i >
1o

(Dr7Satya)

Scientist\‘C’

Copy to:
Dy. Manager(Env & Chemistry), Office No. 2 & 3, 7t Floor, Man Upasana Plaza, C-44\Sa dar
Patel Marg, C-Scheme, Jaipur, 302 001, Rajasthan.

Scientjst

N/




§.Me. | Specific Condition Compliance
s‘ltlﬂ 3
HINA WE = — - ™ =
: - 1. ha. shall acquived for any activity of the | Camplied
R g e S — Hnjﬁmﬂmnﬂ%ﬂ a. shall acq ¥ ity
et ey () project:
Government of India . ) . .
iy Ministry of Enviranment, Forests & Climate Change ::m ! Land zcquisitios bas heen carried a IJ'n:.IJllu.' ol setting up the Power Project Mo
Regional Office (Central Region) additiorn| band been soouired for thi= Project. |
- " 1. The water redquirement for the [project shall not exeeed 35,5 cusecs, Mo
o, WA O, A, e, Seee-226 024 shall ted far activity of the project. Complied
Hendriya Bhawam, 5th Floar, Sectoe 'H' Aligani, Lecknow-226 024 Telefir: 2326696, 2124340, 2324047, 2324025 ground wates be abstrac T astivity af the pro) P
Email: [Env.) m_gmvEredillivail, con, [Farest) poimestro ko gnailcam
Water in exces ol the mandated 37.3 ami: would not be drwn during the
Manitoring Report aperatinn of the Prajess.  HGWP supplied waler is Iu-iu; used for peneretics of
TR Teoms e Elactricity as per EC conitions.
T Fame of the Projemt 1000 MW lignie hased power plant M7s Rla) Wast M. | Closed clrcnit cooling systems with induce draft cocling tewers shall be Cesnplied
Pawenr, Barmeas, Rajasthas imatallead,
. Froject inibericien Er' :{hr: E&d::;u“ . Four numbers of dosed croait coolivg tower blocks wish indsced dreft concling
.HUTE.-j'J.lHﬂ:uunjllj 'J'.mrw:r, rawers have bees exected and are in operatin,
Almer Rl [alpis IV, Treated effluents conforming to the prescribed standards shall be re- Bzing
Fajnethan 46 circulated and reused within the plant. No eMuents gnail be discharged | Complied
— outside the plant bowndary,
3o | Charance letier mo, & Datg J 13007587 2006 U gL dated: 25,03 2000
4 commen ETF [Aeration = Clarifier — Filtration — Ulira Filtration —
4, Begional Cdlice File po, VBNV RS Th - 395679/ 2008 Revigaes [:L'Ilﬂuii.‘l} tiz caker Lo all the 8 [Ferwer penerating units tas erecied. All the
5. | Dute of site via 1+.07_ 0+ process ellluents generaved seo troamed in this 19 anel revsed ithis the plant
3 , T . —— i lisclarpe aulxide the plant boinelary,
b, [ Btatus of Commtrumion O meraicn | A e cighica wmita of s rm - SRRITING D20 C f-ud I
s ruetond O peration [i ||__t||.: inits ol this progect Bave been W Lignite with ash content noe exceeding 208 and sulphur content not Heing
. operatiom since Apedl, 33 | ‘Exi.'ﬂﬂhlg 2,095 =hall be wsed. Eﬂn]:llimd
7. Obmervatiois made during tle gite visir Lignice with ash content ks than 205 and sulprr conberd fess thas 3% I:lei.% used.
Peajoct autherities have vompdisd o are b process af momplying the envisemmentl | Thirdd party analysiz repart submiinel Lo this alfice.
conditions wipulated for this project (conditions wise compliance st enclosed), The VI | Space provision for FGD shall be made, if required at a [ater stage, Camplied
eeEnpiiance setoe coald ba termed as cmiisfacrpry . The Prajest is bused an Cirmla.lin.g Fluncized Base Combusiban Iunhnuln:-gp for fusel
Firing and bwvodves injection of line, which abacrka Sulphar, As such, there & no
B Action taken | ifany s e required reguirement for FEO. Hewyver space pravigion hes been mads fr FOD.
e KK G I Four stacks of 122 m height ecach with exit velocity of at least M s Canpdic]
Selieruiat .P.rgJ chall be provided with continueus online manitoring systen,
A toad ol Tour bi-Moe sacks, eack e of 122 @ lwright, shall relcass: the e aees Lo
the stmosphere. All thess stacks heing equipped with Continueas  Emdssian
Minnitoring Sydems (CEMS), 1o msure (e cmisson of PM, 507, MOx & O g ke
within preseribed levels,
WL Low Nix burnees ghall be installed, Camplied
The bodler is desgred oo Circulsting Flusdized Bed Combustiae, srstem. sell artaing
to very lenw NCkx peneration,

11 IC0 PR Td eaan B . 4 s




| High sfficiency clestroatatic precipitator (E5Ps) having eMciency of
| 99,5 shall be installed 50 as o ensure that particulate coidssbons do not
encved 100mg Nms.

High efficiency ESPs are trstalled 1o maintain P8 emission levels ot Yz than 100
I'n-E:"Nn-_!'

Complied

|

Fly ash shall be cellected in dry Form aned des 100% utilization shall be
ensursd within 3 yearss from the day of the commssioning of the plant.
Ash to be disposed ofFin the ash pond shall be through HCED system.

Fly ash ia being coflected in dry Farm ram the currenily eperational all the sights

Usits and & beimg lilied by M7 Shree Cemon:, Moe JE Lakshmi, M/s. Anshujs
Communt Lidved & s Binanl Cememte anel mary Loeal Brick and Tiler Elock
manufactesss, Unutilized ash, if any, woakl be disposed off 1o the cmergency wh
(o=l through HESD eystenn. Thay are in prooes 1 estaldish HOSD Eyatem and will
be established before September 2014.

#l

sk panid shall be lined with 005 men thick FHOPE geo-membrane lining,

The ash pored s lised with &5 me thide HDPE geo-membrane, 1o avnid any
lemchaite va Lhe ground.

Cﬁl‘llrlipd

X,

Details of compensation to be paid fo the land eusters along with
number of land swsters shall be worled ant and subimitted o this
Ministry within three months feom the date of jssue of this lutter or
hefore the start of work on the project whichever is carlier,

Resettlement Action Flan (RAPY v vampiled and submitted to the MOEF on 300
(7-2007,

EQ':'ﬂPIi:&

%10,

Nocessary prior slearance from NHATL shall be obtained befors laying
the pipeline

All ngemmrary prioe clearance froen MHAT was edtsined helore Laying the pipeline sl
& supy Subenitied,

Complied

Mecussary prior clearance from Indian Air Foree shall be abtalned for
construetion of stacks of requisite height belore starting the work on
the praject.

Belors commencing e civil wails o the stacks, neoessary clearance was obbained
fram tbe Indizn Air Force,

Complied

Adeguate mcasures shall be taken up oo mabntain the sanctity and
pratection from any adverse impact Fram the proposed power project
to the temple of Sant lsbardas Samasdhi,

Thn Temgl: is cutside the plant premsse. I consltation with the Ircal pepalation,
sultable developsnental mewres such as wupply of lighting and elecricity have Lagn
taken for this temple,

Being

Complied

Regular neonitoring of ground water qualivy ineluding heavy metals
shall be undertaken in the [roject aren 0 ascertain the change, if any,
in the water quality due to leaching of conmninants fenm the agh

dispasal arca.
There 1s hardly any grennd watesr witkan 200 ks of the Projuc, area,

Mot
applicable

BV

Maoise bevels shall ke limited 1o 73 dBA, Far prople working in the high
nakse area, profective devices such as ca rplugs ete. shall be pravided,

The machicery has beany thsdgmed 1o limil the noise levels 1o 75 il (A All
peseanl WI:II'L'-H'IEJ'H the Plant are jssusd PPEs.

Camplied

VL.

A greenbalt shall b developed all around the plant boundary and ash
pond covering an area of 154 ha,

A tosal of 1,060,000 saplings have besn planded sa Far in Lhe dmig-.rulﬁl_grbmhh aTEn
tovering 1) Ha,

Hﬁug

Complis

&AL

Ragular monitoring of the air cpuality shall be carried cut i and aroond
the power plant and vecords shall he matntnined. The location of
mamitoring stations and frequency of manitoring shall be finalized I
consultation with SPCE, Six manthly reports shall be submitted to this
Miniatey.

Fegular monitoring of AAC & belsy carried ous in and arouee] the power plant at
focstioms and Frequency Bnalteed in coecmliation with the BSPCH and records are
mainiated,

Helng
Complied

For comtrolling lugitive dust, regular sprinkling of water in ligmire
bhandling aven and other valnerable aress of the plant shall be enswrepd,

Regalir speinkling of water i Liing practiced 1o misémize tha Pagitive dust
eitisans,

Being
Cllmpliﬂd

X1,

The praject propenent shauld advertise at least in o lneal 1 EWE A s
widely circulated in the regici around the project, one of which should
be in the versacular Laugumgc ol the locality eoncerned, inJ'mmIng thiat
the project has been acoarded environmental clearance and cophes of
clearanee letters are available with the State Pollution Contral
Board /Committes and may also be seen iy the Wehsite of the Ministry
of Environment and Forests in the bttp:/ fenlor, nic.in.

Cemplied

CIIL

KNI

A sepasite environment maniteriag cell with suitable qualified staff
should be set up for implementation of the stipulated envirenmental
aafeguardg,

A dedicared envircomment mioniciEng cell with qualified sl bas boon establibed
aml is operative.

Buing

Half yearly report on the status of implemeitation of the conditions
and envivonmental safoguards abould T submitied 1o this Ministey, jts
Regional Office, CPCE and SPCJ,

Being
Cemnplied

IV

ElA and EMP shiauld be sabanitted ma Repionnl Ofice, Lucknew

Complied

LY.

Beparate  funds should  be  allocated tor  lmplementation  of
=virenniental protection msensures along with ftem-iwise break-up.
These cost should be incduded g part of the project cost, The funds
carmarked for the environment protection measures should not be
diverted for other purposes and year-wise expenditire should he
reported to the Ministry.

Thee: Funds earmarked Far enviremmental protection. measures will nar be diverped
[or othes U,

Being

Complied

VL

Full coaperation should be extended 1o the Sctentintss (Hlicers from the
Minigtry and its Rogional (Hice a Luckwow sthe CPCE/the SPCR
during mamitoring of the project.

Being
Camplied




BV

Moise bevels shall be limited ta 75 dBA, Far people warking in the high
nake ares, profective devices such as ca rplugs ete, shall be provided,

The machinery has been disdgned 10 limil the nolse lovels 1o 5E i (A All
pessenal working in the Plant are issued PPEs.

Camplicd

CVILL

A greenbalt shall be developed all arornd the plant beundary and ash
pond covering an area of 154 b

A tomal al 1,60, 000 sajlings have hesn planted sa Far in the dﬁgruLﬁlgrmrﬁd.l aTED
coering 100 Ha,

Dr_'iu_g

Camplied

XK.

Regular menitoring of the air quality shall be carried oot in and arasind
the pawer plant and records shall be maintmined. The location of
mandtaring stations and Frequency of mekitering shall be fwalized 1
consultation with SPCB. Six manthly reports shall be submitted to this
Ministey.

Repular monivoring of A0 & belig carried ous in and arere] e penver plant at
bocations and Frequency Bnalies in comaliation with the BSPCR and records ars
MRS,

Complied

For cowtrolling Tugitive dusr, regular aprinkling of water in lignite
handling area and ather valnerable areas of the plant shall be sngwred,

Regular speinkling of nater i bwing practiced 1o misgmise the lagitive dust
eruisEems,

Being
Cllrﬂrliﬂi

LR

ot

The project proponent shoubd advertise at least in tws local NEWSpapErs
widely circulated in the region around the project, sne of which should
be in the vermacular Language of the locality conceraed, inJ'ormIng that
the project has been accorded environmental clearance and coples of
clearance letters are available with the State Pollution Conteal
Board f Comunittes and may alen be seen Gy the Website of the Mimistry
of Envieenment and Forests in the hittps/ Fenlor, nic.in,

Cetnplied

A separate environment monitoriag cell with suitable qualified staff
shanld be set up for implementagion of the stipuilated envirenmental
aafeguards.

A dedicaesd onvircoment monko ang vell with qualified sl bas boon establisbed
arl is ofssrative.

CdaIL

Buing
Eﬂ'hrﬂil:d_

Half yearly report on the siatus of implementation of the conditions
and envivemimemial snfeguards abould T submitted to this Ministey, jts
Regional Office, CPCE and SPCI,

Being
Cemnplied

[XIY.

ELA and EMP should be submitted 1o lepiconal 3fice, Lucknow

'Cﬂlhrﬂig;l ]

Y.

Separate  funds  should  he allocated  for Implementation of
envirenmental protection measures along with ftem-wwise breale-up.
These cost should be dncluded g part ol the project cast. The funds
earmarked for the envronment protection measures should not be
diverfed for other purposes and vear-wise expenditure slsiald he
roported to the Ministry.

Thee funds sarmarked Far envirenmenal protection measurey will not be diverped
for ather purpeis,

Bedng

Complied

KWL

Full conperation shoald be extended o the Scientists/ Olicers Trom the

Mimigtry and it Regicnal Hice ai Luckwow sthe CPCESthe SpeR
during monitoring of the projeci.

[T Py,

Being
Camplied




Parameter

Raw Water

DM Water Anion Cation DM Wastewater
mg/l / ppm Quality Quality Regeneration | Regeneration | after Mixing and
inlet of DM outlet of Wastewater | Wastewater | Neutralization in
Plant DM Plant DM Plant DM Plant Tank
Volume
1/h ’ 90000 90000 | 500001/d | 50000I/d | 100000 |/d
TDS 170 - 3820 4100 2850
pH 7.9 6.8 11.7 2.4 6.9
Hardness 82 - Nil 1480 820
Chloride 44 - 1380 Nil 740




(-

S1.No

RAW WATER ANALYSIS REPORT

WATER ANALYSIS

Constituents
1 Total suspended solids
2PH
3 Total Hardness as CaCO3
4 Calcium Hardenss as CaCO3
5 Magnesium Hardness
6 Sodium Hardness as CaCO3
7 Sulphate as CaCO3
8 Chloride as CaCO3
9Silica as SiO2

12 Total Dissolved Solids as CaCO3

Units

ppm
number
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

Values
Oct-30

7.62 -8.2
105 -120
63 - 70
42 - 50
31 -40
6.5-8.4
24 - 45
7.2-8.6
160 - 230

/
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_ Government of India )
b4 Ministry of Environment, Forests & Climate Change :;: m i:

Regional Office (Central Region)

DU A, U9 o, WFeX—Ud, AT, aEgTE—226 024
Kendriya Bhawan, 5th Floor, Sector ‘H’ Aliganj, Lucknow-226 024 Telefax: 2326696,2324340,2324047, 2324025
Email: (Env.) m_env@rediffmail.com, (Forest) goimoefrolko@gmail.com

Speed Post
File No. IV/ENV/R/Th.-39 /6792008 ) 06

Dated: 20.01.2015

To,

Dr. Saroj,

Scientist ‘F’

IA division,

Ministry of Environment, Forest & Climate Change,

Indira Paryavaran Bhawan, Jor Bag Road,

Aliganj, New Delhi-110 003.

Sub.: 1000 MW lignite based power plant M/s Raj West Power, Barmer, Rajasthan
Ref: Environment Clearance letter no J-13011/58/2006.1A.11(t) dated: 25.03.2010

Madam,
I'am directed to inform you that this project site was monitored by Dr. KK. Garg,
Scientist ‘F' on 14.07.2014. The compliance status of the above said project has been

enclosed for your kind perusal.

Sihcarely,
d >
,w,d\-\&
(Dr7Satya)
Scientist{'C’

Copy to:
Dy. Manager(Env & Chemistry), Office No. 2 & 3, 7th Floor, Man Upasana Plaza, C-44 \Sagdar
Patel Marg, C-Scheme, Jaipur, 302 001, Rajasthan.

&



HNT HY¥DhY
TATARYT, & UG Sierary aRadT e %
g srafera (sre) ?Ei
Government of India '
Ministry of Environment, Forests & Climate Change
Regional Office (Central Region)

3wt & ehemdt |
T & sk o

DU A, T T, VIR, eI, AEH—226 024
Kendriya Bhawan, 5th Floor, Sector ‘1’ Aliganj, Lucknow-226 024 Telefax: 2326696, 2324340, 2324047, 2324025
Email: (Env.) m_env@rediffmail.com, (Forest) goimoefrolko@gmail.com

Monitoring Report

_. Ttems . AR

1. Name of the Project 1000 MW lignite based pewer plant M/s Raj West.
Power, Barmer, Rajasthan

2. Address of project authorities Mr. K.N. Dubey,
Dy. Manager(Env & Chemistry)
308-311, Geetanjali Tower,
Ajmer Road, Jaipur
Rajasthan-06

3. Clearance letter no. & Date J-13011/58/2006.1A.11(t) dated: 25.03.2010

4, Regional Office File no. IV/ENV/R/Th.-39/679/2008

5. Date of site visit 14.07.2014

6. Status of ConstructiOn/Opcralion All the cights units of this project have been in
operation since April, 2013

7. Observations made during the site visit:
Project authorities have complied or are in process of complying the environmental
conditions stipulated [or this project (conditions wise compliance status enclosed), The

compliance status could be termed as satisfactory

Action taken ( if any ): Not required ; z ﬁ(

(Dr. K.K. Garg)
Scientist °F’

oo

J-13011 /58/2006.IA.II(t) dated: 25.03.2010



ific Condition .

No léod 1o .excess of 468 ha. shall acquired for .any activity of the
project:

Land acquisition has been carried at the time of setting up the Power Project. No
additional land been acquired for this Project.

II.

The water requirement for the project shall not exceed 35.5 cusecs. No
ground water shall be abstracted for activity of the project.

Water in excess of the mandated 37.3 cusecs would not be drawn during the
operation of the Project. IGNP supplied water is being used for generation of
Electricity as per EC conditions.

Being
Complied

1L

Closed circuit cooling system with induce draft cooling towers shall be
installed.

Four numbers of closed circuit cooling tower blocks with induced draft Cooling
towers have been erected and are in operation.

Complied

Iv.

Treated effluents conforming to the prescribed standards shall be re-
circulated and reused within the plant. No effluents snail be discharged
outside the plant boundary.

A common ETP (Aeration — Clarifier — Filtration — Ultra Filtration —
Reverse Osmosis) to cater to all the 8 power generating units has erected. All the
process effluents gencrated are treated in this ETP and reused within the plant
ensuring zero discharge outside the plant boundary.

Being
Complied

Lignite with ash content not exceeding 20% and sulphur content not
exceeding 2.0% shall be used.

Lignite with ash content less than 20% and sulphur content less than 2% being used.
Third party analysis report submitted to this office.

Being
Complied

VL

Space provision for FGD shall be made, if required at a later stage.

The Project is based on Circulating Fuidized Base Combustion technology for fuel
firing and involves injection of lime, which absorbs Sulphur. As such, there is no
requirement [or FGD. However space provision has been made for FGD.

Complied

VI

Four stacks of 122 m height each with exit velocity of at least 20m/s
shall be provided with continuous online monitoring system.

A total of four bi-flue stacks, each Que of 122 m height, shall release the flue gases to
the atmosphere. All these stacks being equipped with Continuous Emission

Monitoring Systems (CEMS), to ensure the emission of PM, SO2, NOx & CO to be
within prescribed levels.

Complied

VIII.

Low NOx burners shall be installed.

The boiler is designed on Circulating Fluidized Bed Combustion, system self attains
to very low NOx generation.

Complied

J-13011/58/2006.1A.11(t) dated: 25.03.2010
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IX.

High efﬁciency electrostatic precipitator (ESPs) having efﬁciency of
99.9% shall be installed so as to ensure that particulate emissions do not
exceed IOOmg/ Nm3.

High efﬁciency ESPs are installed to maintain PM emission levels at less than 100
mg/ Nm’.

Complied

Fly ash shall be collected in dry form and its 100% utilization shall be
ensured within 3 years from the day of the commissioning of the plant.
Ash to be disposed off in the ash pond shall be through HCSD system.

Fly ash is being collected in dry form from the currently operational all the eights
Units and is being lifted by M/s Shree Cement, M/s. JK Lakshmi, M/s. Ambuja
Cement Limited & M/s Binani Cements and many Local Brick and Tiles Block
manufacturer. Unatilized ash, if any, would be disposed off to the emergency ash
pond through HCSD system. They are in process to establish HCSD system and will
be established before September 2014,

Being
Complied

XL

Ash pond shall be lined with 0.5 mum thick HOPE geo-membrane Iining.

The ash pond is lined with 0.5 mm thick HDPE geo-membrane, to avoid any
leachate to the ground.

Complied

XIL

Details of compensation to be paid to the land ousters along with
number of land ousters shall be worked out and submitted to this
Ministry within three months from the date of issue of this letter or
before the start of work on the project whichever is earlier.

Resettlement Action Plan (RAP) was compiled and submitted to the MOEF on 30-
07-2007.

Complied

XIILL

Necessary prior clearance from NHAI shall be obtained before laying
the pipeline.

All necessary prior clearance from NHAT was obtained before Iaying the pipeline and
a copy Submitted.

Complied

X1V,

Necessary prior clearance from Indian Air Force shall be obtained for

construction of stacks of requisite height before starting the work on
the project.

Before commencing the civil work on the stacks, necessary clearance was obtained
from the Indian Air Force.

Complied

XV.

Adequate measures shall be taken up to maintain the sanctity and

protection from any adverse impact from the pProposed power project
to the temple of Sant Ishardas Samadhi,

The Temple is outside the plant premises. In consultation with the local population,

suitable developmental measures such as supply of lighting and electricity have been
taken for this temple.

Being
Complied

XVL

Regular monitoring of ground water quality including heavy metals
shall be undertaken in the project area to ascertain the change, if any,

in the water quality due to Ieaching of contaminants from the ash
disposal area.

There is hardly any ground water within 20 km of the Project area,

Not
applicable

J-13011 /58/2006.1A.1I(t) dated: 25.03.2010
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X VIIL

P

Noise levels shall be limited to 75 dBA. For people working in the high
noise area, protective devices such as earplugs etc. shall be provided,

The machinery has been designed 1o limit the noise levels 1o 75 dB (A). All
personnel working in the Plant are issucd PPEs.

Being
Compiied

CVIILL

A greenbelt shall be developed all around the plant boundary and ash
pond covering an area of 154 ha,

A total of 1,00,000 saplings have been planted so far in the designated greenbelt area
covering 100 Ha.

Being
Complied

XIX.

Regular monitoring of the air quality shall be carried out in and around
the power plant and records shall be maintained. The location of
monitoring stations and frequency of monitoring shall be finalized I
consultation with SPCB. Six monthly reports shall be submitted to this
Ministry.

Regular monitoring of AAQ s being carried out in and around the power plant at
locations and frec[uenc_v finalized in consultation with the RSPCB and records are
maintained.

Being
Cornplied

XX.

For controlling fugitive dust, regular sprinkling of water in lignite
handling area and other vulnerable areas of the plant shall be ensured.

Regular sprinkling of water is being practiced to minimize the fugitive dust
emissions.

Being
Complied

XXI.

The project proponent should advertise at least in two local newspapers
widely circulated in the region around the project, one of which should
be in the vernacular language of the locality concerned, informing that
the project has been accorded environmental clearance and copies of
clearance letters are available with the State Pollution Control
Board/Committee and may also be seen in the Website of the Ministry
of Environment and Forests in the http://envfor.nic.in.

Complied

XL

A separate environment monitoring cell with suitable qualified staff
should be sect up for implementation of the stipulated environmental
safeguards.

A dedicated environment monitoring cell with qualified staff has been established
and is operative.

Being
Complied

(XL

Half yearly report on the status of implementation of the conditions
and environmental safeguards should be submitted to this Ministry, its
Regional Office, CPCB and SPCR.

Being
Complied

[XIV,

EIA and EMP should be submitted to Regional Office, Lucknow

Complied

KXV,

Separate funds should be allocated for implementation of
environmental protection measures along with item-wise break—up.
These cost should be included as part of the project cost. The funds
earmarked for the environment protection measures should not be
diverted for other purposes and year-wise expenditure should be
reported to the Ministry.

The funds earmarked for environmental protection measures will not be diverted
for other purposes.

Being
Complied

(XVI.

Full cooperation should be extended to the Scientists/Officers from the

Ministry and its Regional Office at Lucknow /the CPCB/the SPCR
during monitoring of the project,

Being
Complied

J-13011/58/2006.1A.11(t) dated: 25.03.2010
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DISCLAIMERS

1. The Zoological Survey of India (ZSI) is not responsible for the outcome of the
STUDY ON FAUNISTIC SURVEY WITH SPECIAL REFERENCE TO SCHEDULE SPECIES
FOUND AROUND RAJ WESTPOWER LIMITED, BHADRESH, BARMER, RAJASTHAN
AND THEIR CONSERVATION PLAN.

2. The Report submitted by ZSI to M/s Raj WestPower Limited on the STUDY ON
FAUNISTIC SURVEY WITH SPECIAL REFERENCE TO SCHEDULE SPECIES FOUND
AROUND RAJ WESTPOWER LIMITED, BHADRESH, BARMER, RAJASTHAN AND
THEIR CONSERVATION PLAN is solely on the request of M/s Raj WestPower Limited.

3. The report on the STUDY ON FAUNISTIC SURVEY WITH SPECIAL REFERENCE TO
SCHEDULE SPECIES FOUND AROUND RAJ WESTPOWER LIMITED, BHADRESH,
BARMER, RAJASTHAN AND THEIR CONSERVATION PLAN submitted by ZSI to M/s
Raj WestPower Limited is not binding on the part of the State Environmental
Impact Assessment Authority of Rajasthan/ Ministry of Environment, Forest and
Climate Change, Govt. of India or any concerned agency to issue the NoC/
Environmental Clearance for the said project or any other statutory clearance of
central and state government. Also there is no legal binding on the result of the

report by ZSI submitted to M/s Raj WestPower Limited.

4. All expenses related to the field/ office expenditure for the study were borne by

M/s Raj WestPower Limited, for the purpose.

5. There was no financial involvement from Zoological Survey of India, Kolkata for the
study and there was no honorarium or otherwise raised by the study team from M/s

Raj WestPower Limited, for the study.

Zoological Survey of India,
Kolkata
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1. INTRODUCTION

1.1. Background:

Power (electricity energy) is not only a fundamental requisite for society but also essential for
industrial and commercial growth require for development of the nation economically. Among the
various options for power generation, thermal power is common method of power generation in
the country considering the presence of vast natural wealth of fossil fuel. One of such power plant
is set up by M/s Raj West Power Ltd. (RWPL) with a capacity of 1080 MW (8 x 135 MW). The
JSW Barmer (Jallipa-Kapurdi) lignite based Power Plant by JSW is located near village Bhadresh in
Barmer district of Rajasthan (Lat. 25.8888 E, Long. 71.3236N). It comprises eight 135MW units to
produce 1,080MW of power with the first unit was known to have been commissioned in 2009
and the last in 2013. The plant is set up based on the CFBC technology, which allows the use of
low-grade fuel such as lignite. CFBC technology enables the plant to use the low-calorific coal,
which also has high moisture level. Lignite is a low grade coal that RWPL, currently sources from
the captive mine at Kapurdi in Barmer. Its close proximity to the fuel source - the Jalipa and
Kapurdi lignite mines - gives the pithead power station an advantage, which is just 3.5 km and
lignite is transported to power plant site by conveyors. Fly ash generated from the power units is
known to be sold to cement plants. It is the first PPP module plant in the state of Rajasthan under

the power purchase Agreement (PPA) with the Government of Rajasthan to sell its entire output.

The project site is approachable by rail from Barmer situated at a distance of 25 km. The site is 10
km from National Highway-15 (Barmer-Jaisalmer). The elevation of the plant site from the Mean
Sea Level (MSL) is about 188m to 197m. The plant site boundary is located about 15 km
northwest of Barmer town (aerial distance) near villages Bhadresh (1.2 km on west side),
Kumbharki Dhani (0.5 km on north side), Nagniyon ki Dhani (1.5 km on northeast side), Bhurji ki
Dhani (1 km on east side), Chuli (3 km on south side) Bishala 5 km. The lignite mines is located on

the east and north side of the power plant.

1.2. Genesis for the study:
RWPL now proposes to setup an additional 660MW Super Critical Lignite coal-based power plant

unit at the same site at Bhadresh village in Barmer district Rajasthan. The expansion project of
1x660MW will have interlinks with existing operating 8 x 135MW project to optimize the existing
resources and facilities. RWPL purchased 1186 acres of land to establish the power plant, water

reservoir and ash pond. 220 acres land is remaining with RWPL, which will be used to locate the 1



x 660MW unit. This available land will be used for the project by most optimized layout. The
present land is adequate and no additional land requirement is envisaged. The boiler and turbine
will be located and aligned with the existing boilers and turbines. 33% land of total 1186 acres has

been already earmarked for greenbelt development (sketch map is presented in Figure 1).

The Raj WestPower Limited (RWPL) had applied to Ministry of Environment, Forest and
Climate Change, New Delhi for the expansion of 660 MW and for this purpose, the Ministry of
Environment, Forest and Climate Change, New Delhi, while considering the proposal by the
Expert Appraisal Committee (Thermal Power) during its 30" meeting held during 29" and 30"
January 2015 for determination of the Terms of References (TOR) for undertaking detailed EIA
study in accordance with the provisions of the EIA Notification dated 14™ September 2006,
prescribed TOR for preparation of EIA and EMP Report. The TOR for EIA study of the
proposed 1x660 MW expansion unit were prescribed by the Ministry of Environment & Forests
(MoEF) vide letter No.J-13012/01/2015/-IA.I (T) dated 25" February 2015. Under the TOR, the
committee has highlighted the following points in terms of issues related to wildlife, ecology and

environment of the area.

1) A detailed study of wildlife in the study area shall be carried out and if any scheduled
species are found, a conservation plan shall be submitted duly approved by the state
government.

11) Location of any National Patk, Sanctuary, Elephant/Tiger Reserve (existing as well as
proposed), migratory routes / wildlife cortidor, if any within 10 km of the project site shall
be specified and marked on the map duly authenticated by the Chief Wildlife Warden of

the state or an officer authorized by him.

1.3. Scope of the study:

The M/s Raj WestPower Ltd., Barmer-DGM (Environment & Chemistry) requested the Director,
Zoological Survey of India, Kolkata (vide RWPL Letter No. RWPL/CA/15, 02.09.2015) for
conducting a detailed study of wildlife in the study area and conservation plan for any scheduled
species are found in consultation and approved by the State Government, as per the TOR for EIA
study of the proposed 1x660 MW expansion unit were prescribed by the Ministry of Environment
& Forests (MoEF) vide letter No.J-13012/01/2015/-IA.1 (T) dated 25" February 2015 and

highlighted points in terms of issues related to wildlife, ecology and environment of the area.



Accordingly, a proposal and terms and conditions was sent to M/s RWPL to undertake a study on
faunistic survey with special reference wildlife and conservation plan for schedule species around
Raj West Power Limited in the project location and on the basis of the proposal submitted by ZSI
to M/s RWPL, a Work Order was released by M/s RWPL for the “Study on faunistic survey with
special reference wildlife and conservation plan for schedule species around Raj West Power

Limited, Bhadresh, Rajasthan” to ZSI as per below objectives:

FOR DPR PURPOSE ONLY
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Fig.1. Sketch Map of RWPL and proposed expansion site for additional units of 660MW

2. OBJECTIVES

1) To carry out a detailed study of wildlife in the study area (in and around Raj
WestPower Limited, Bhadresh, Barmer)

1i) To prepare and submit a conservation plan for scheduled species found if any in
the area.



In this background, “Study on faunistic survey with special reference wildlife and conservation
plan for schedule species around Raj Westpower Limited, Bhadresh, Rajasthan” was carried out by

7SI during February to May 2016 and report submitted to M/s Raj Westpower Limited, Barmer.

3. DESCRIPTION OF THE STUDY

3.1. Study duration:

Since, there is already an EIA report available for the proposed developmental plan, and faunistic
survey report with special reference wildlife and conservation plan for schedule species are require
to be submitted for approval of the project, on the request of M/s. RWPL, a rapid survey was
done for duration of four months from February 2016 to May 2016 and the field work was
conducted twice during second week of February 2016 and first week of May 2016 (Details are
presented in Table 1).

The following were the team members for the study.
1. Dr. Kailash Chandra, Scientist-G & Director, ZSI, Coordinator
2. Dr. Basudev Tripathy, Scientist-D, ZSI HQ, Kolkata, Team Member
3. Dr. Gaurav Sharma, Scientist-D, ZSI HQ, Kolkata, Team Member
4. Dr. G. Maheswaran, Scientist-D, ZSI HQ, Kolkata, Team Member
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Fig.2. View of Plant site and surrounding (Google Imegery) [Inset — Rajasthan / Barmer]



3.2.  Description of the Project:

3.2.1. Location:

The proposed power plant is near Bhadresh village in Barmer District in Rajasthan and is ~26 km
from Barmer town and the National Highway (NH-15) connecting Barmer and Jaisalmer runs at a
distance of ~ 13 km (Fig.2; Fig.3). The elevation of the plant site from the Mean Sea Level (MSL)
is about 188m to 197m. The plant site boundary is located about 15 km northwest of Barmer town
(aerial distance) near villages Bhadresh (1.2 km on west side), Kumbharki Dhani (0.5 km on north
side), Nagniyon ki Dhani (1.5 km on northeast side), Bhurji ki Dhani (1 km on east side), Chuli (3
km on south side) Bishala 5 km. The lignite mines is located on the east and north side of the plant

site. The 220 Acre land is available for proposed expansion project in the existing operational plant

premises.
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Fig. 3. Map of Barmer showing RWPL plant site
3.2.2. Landscape

In and around the power plant, the area is generally plain with the presence of occasional sand
dunes. A thick blanket of sand covers the entire area. The entire land considered for the plant is
semi-arid desert type and is free from any habitation. Due to arid climate, there is no well-
developed drainage pattern in the area and there are no steams. There are no surface water bodies
viz. lakes, except few small check dams, ponds and small nallas present in the study area and get

completely dried off during the winter/summer season.



4. METHODOLOGY

4.1. Review of Literature

The Barmer district constitutes one of the 14 districts of the Thar Desert of Rajasthan and thus
offers an unique habitat for significant populations of several rare and endangered faunal species
viz. Chinkara (Gagellla benettii), Desert Cat (Felis silvestris), Desert Fox (Vulpus vulpus pusilla), Desert
Monitor Lizard (IVaranus grisens), etc. In spite of low density of trees and shrubs, quite a variety of
wildlife has been reported from this xeric environment. The Indian gazelle, locally known, as
Chinkara is fairly common while the desert hares (Lepus nigricollis) are sparsely distributed in the
area. The porcupine (Hystrix indica) occurs in the hilly habitat. The carnivorous fox and the desert

cat (Felis sylvestris) are occasionally seen.

The eatlier faunal diversity study pertaining to the study area are that of Alfred e al. (2001) on the
habitat suitability study on Chinkara, Baqri (2004) studies on faunal diversity in the Thar Desert
(unpublished report, 2004), Jhunjhunwala e# al. (2001), documented desert birds as part of the
Important Bird Areas Programme in India, Kankane (2000) carried out status Survey of Chinkara
and Desert Cat in Rajasthan, Kumar (2006) prepared a geo-spatial Atlas for the wetland with
special reference to birds of Thar Desert, Prakash (1963;1964;1975;1994) work on taxonomical
and ecological account of the mammals of Rajasthan Desert and Rahmani’s work (1997) on the
effect of Indira Gandhi Nahar Project on the Avifauna of the Thar Desert. Besides, recently ZSI
has undertaken studies on Environmental Impact Assessment of Lignite Mining on Fauna in
Kapurdi and Jalipa Blocks during 2007-08 (Annymous, 2008) and faunal study in respect of
EIA/EMP - Kapurdi lignite mines of Barmer District, Rajasthan during 2014-16 (unpublished
report of ZSI-DRC, Jodhpur).

In Rajasthan, the population of Chinkara is confined to southwest part of the Thar Desert where
89% of them have been counted (Kankane, 2000). In Barmer block of the district Barmer their
density was calculated to 0.22 Chinkara/km® (Alfred et al. 2001). Rahmani (1997) has reported
neatly 250 species from Thar desert. He also provided detailed notes for 213 species, including
about 35 species of birds from Barmer district. While Kumar e a/ (20006) in their ‘Geo-spatial Atlas
for the Wetland Birds of Thar Desert, Rajasthan’ made a mention of 53 species of wetland birds from
the district Barmer (an area of c. 28,387 sq. km). Only four Species are categorized as the Biome
Restricted Species (BRS) and of these, three species, »z. Indian Peafowl (Pavo cristatus), Ashy-
crowned Sparrow-Lark (Eremopterix grisea) and Indian Robin (Saxicolvides fulicata) are from the Indo-
Malayan Tropical Dry Zone- Biome (11); and the remaining one species, viz., White-eared Bulbul

(Pycnonotus lencotis) from Saharo-Sindian Desert- Biome (13) (Jhunjhunwala et al. 2001).



4.2. Site-specific field surveys:

The entire study area was covered using a four-wheel driven vehicle. All the water bodies visited in
the radius of 10 km were visited twice (Map 2; Table 2). Night surveys were also undertaken for
observations on the nocturnal animals using a battery-operated searchlight. Animal sighting were
locations were recorded using a handheld GPS (Garmin 72H, Garmin Inc.) to prepare a geo-
spatial map of distribution of various animal species in the study area. Visual observation was
made with the help of 8x40 field binocular (Nikon). Also, photographic record of animals
observed was attempted wherever possible with help of a Digital Camera (Nikkon D-700; 18-56;
400 mm zoom). Locality-wise details of faunal surveys conducted are summarised in Table 2 and

represented in figure 4.

Table 1. Details of the faunal surveys conducted in and around 10 km radius including
water bodies of RWPL proposed expansion project.

1 RWPL Power Plant, Kapurdi, Jalipa 14-17 February 2016 Winter
mining blocks and surrounding
zone of 10 km radius including
water bodies/forest/dunes therein

2 RWPL Power Plant, Kapurdi, Jalipa 31 April — 03 May Summer

mining blocks and surrounding 2016

zone of 10 km radius including
water bodies/forest/dunes therein

The nomenclature and systematic position of mammals as prescribed by Wilson and Reeder, 2005;
Sharma ez al. (2015), birds as given by Manakadan & Pittie (2001) and reptiles by Boulenger (1890),
Smith (1931, 1935, 1943) and Murthy (2010) were followed. The conservation status presented
here is as assigned by BNHS (2002), Jhunjhunwala e al. (2001) and IUCN (2015).

Table 2. Details of sites visited within 10 km radius of the proposed expansion units of
RWPL during February and May 2016

Geo-coordinates Observation/Remarks
SL.No. | Sites visited GPS-WP | Latitude | Longitude
Natural waterbody, ~ 9.95
1 Jalipanadi WP-60 | 25.82161 | 7140239 |km from RWPL, on the
2 Jalipanadi- shrubs WP-61 25.88661 | 71.40179 | Jaisalmer National Highway
3 Kapurd% M%nes . WP-62 | 2594027 | 71.36035 | _ 11 from RWPL, mining
4 Kapurdi Mines-sitel WP-63 | 2594056 | 7135004 | area, with wastage water
5 Kapurdi Mines-site2 WP-64 2592702 | 71.34023 | from dredging, small
Kapurdi Mines — waterbodies formed in site
6 waterbody-sitel WP-65 25.92703 | 71.34023 | the mines




Kapurdi Mines —

7 waterbody-site2 WP-66 | 25.93507 | 71.34618
RWPL Plant-southern Plantation done as part of
8 boundary WP-67 25.88997 | 71.33879 | green belt covering around
plant area
RWPL Proposed Flat area with shrubs, desert
9 Expansion site WP-69 25.89085 | 71.32385 | grasses
~ 10 km from RWPL, Rocky
Samaniyon ki Dhani - area with xeric vegetation,
10 Gehun Pahad WP-70 25.77236 | 71.31811 | cattle grazing
11 Dhanoda village WP-71 25.85586 | 71.26305
Dhanoda village-On ~ 5 km from plant, stone
12 | the way WP-72 | 25.87181 71.2448 | crusher units
Open cast mining of
13 | Sonnadi Mines WP-73 | 2596254 | 71.26352 | coal/lignite
Bandoro ki
Dhani/Rajputoki
14 | Dhani WP-74 25.9716 71.30584
Rajputoki Dhani-On
15 the way WP-75 2597142 | 71.32598 | ~ 8.5 km from site, stable
Bandoro ki Dhani - sand dunes on the way
16 | On the way WP-76 | 25.98084 | 71.33683
Oil wells by Cairne company,
17 Cairne Oil well WP-77 | 25.97177 | 71.34715 | boundary of RWPL area
~ 5 km from plant site, small
rocky hills, shrubs and xeric
18 | Tirsingda villaga WP-34 | 25.87176 | 71.24479 | vegetation
Sonnadi Mines - On
19 | the way WP-38 | 25.96271 | 71.26355
Dhanoda village —
20 | near Sand dune WP-33 25.85585 | 71.26306 | Stable sand dunes
21 RWPL Plant site WP-68 | 25.89116 | 71.32368
Cairne Oil well —
22 | from Road WP-77 | 25.98085 | 71.33682
Bothianadi —
23 | waterbody WP-48 25.9718 71.34712
Conveyer belt from Mining
Kapurdi Mines — area for supply to lignite to
24 conveyer belt WP-46 25.94027 | 71.36037 | RWPL
25 | Jalipanadi - waterbody | WP-43 | 25.82161 71.4024
26 | Lakhetali village WP-39 | 25.88.953 | 71.4041 | A small waterbody, dried up
~ 1 km from plant, CSR
27 | Bhadresh village WP-31 | 25.88.865 | 71.30.779 | activities by RWPL
~ 8 km from RWPL, sand
dunes with xeric vegetation,
28 | Lunu village WP-42 | 25.81.946 | 71.32.645 | shrubs
6.5 km from RWPL, a small
29 | SelariNadi-waterbody | WP-44 | 25.89.914 | 71.41.976 | waterbody, dried up




5. ECOLOGICAL ASSESSMENT

5.1. Flora

The vegetation of the area is sparse and dry deciduous type consisting of a small range of slow-
growing thorny trees, shrubs and grasses that has adapted it to the harsh conditions. The most
commonly found tree species are the ubiquitous Khejti (Prosopis cineraria) and various types of
acacia, which are extremely drought resistant, due to their deep root system. Another tree that dots
the area is the Rohira (Tecoma undulata). The various shrubs occurring being: the Phog (Calligonum
polygonoides), Khair (Capparis decidna), Ak (Calotropis procera) and Thor (Euphorbia caduca). While
important grasses include the Sewan (Lasiurus sindicus), Dhaman (Cenchrus ciliaris), Boor (Cenchrus

warancusa) and Bharut (Cenchrus catharticus).

On sandy plains, the most frequently found trees are Salvadora oleoides and Prosopis cineraria; the
common shrubs being Calotropis procera (Ak) and Capparis decidnas (Khair); while widely spread
herbs are Solanum suranttense and Fagonia cretica; and the grasses and sedges being Cenchrus setigerus,

Eragrostis ciliaris and Ochthochloa compressa.

On sand dunes, the more common trees are Prosopis cineraria, Salvadora oleoides and Tecomella undulata,
among shrubs being Calotropis procera and Aerva psendotomentosa; herbs Indigofera cordifolia and

Convovnlus microphyllus, and grasses Panicum tugidum and Dactylocteninm sindicun.

On rocky and gravelly buried pediments, the common trees are Salvadora oleoides and Acacia senegal,
among shrubs being Caparis deciduas, Calotropis procera and Prosopis juliflora; herbaceous Fagonia cretica

and Indigofera cordifolia; and grasses include Aristida mutabilis and Ochthochola compressa.

5.2. General Fauna

5.2.1. Mammals:

A total of 19 species of mammals belonging to 16 genera, 11 families and 5 orders have so far
been reported from in and around Rajwest Power Plant including Kapurdi and Jalipa mining
blocks of Barmer district of Rajasthan (Table 3). An order-wise analysis of the species reported
indicates that the order Rodentia, dominates the scene with 7 species, followed by Carnivora (6),
Artiodactyla (3), Insectivora (2) and Lagomorpha (only one species) (Table 3). Of the different
species of mammals reported from the area, the sighting for the following species 27z, Jackal,

Chinkara, Nilgai, Wild Boar, Desert Hare, Indian Gray Mongoose and Northern Palm Squirrel



have been recorded during the field study. Also, inside the RWPL site, Chinkara and Wild Boar
were sighted during the surveys. Though there are number of other animals reported from the area
including Hyaena, by local people when they were interviewed, we could not find any direct and

indirect evidence during the field work.
All the above-mentioned 19 mammalian species known from the area are widely or sparsely

distributed not only in the study area, but also throughout their distributional range including

district Bikaner. In other words, none of these species is endemic only to the study area.
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Table 3. Systematic list of mammalian species reported from the study area

SI.No. Order Family Genus Species Common Schedule of

Name IWLPA, 1972

1 Insectivora Erinacidae Hemiechinus — collaris Indian Long- v
eared Hedgehog

2 Insectivora Erinacidae Hemiechinus — micropus Indian -
Hedgehog

3 Carnivora Canidae Canis anrens Asiatic Jackal 11

4 Carnivora Canidae Vulpes bengalensis Indian Fox II

5 Carnivora Canidae Vulpes vulpes Desert Fox 11

6 Carnivora Felidae Felis Silvestris Desert Cat I

7 Carnivora Herpestidae ~ Herpestes edwardsii Indian Gray v
Mongoose

8 Carnivora Herpestidae ~ Herpestes javanicus Small Indian v
Mongoose

9 Artiodactyla Suidae Sus scrofa Wild Boar 111

10 Artiodactyla Bovidae Gazella bennettii Chinkara 1

11 Artiodactyla Bovidae Boselaphus tragocamelns  Blue Bull 111

12 Rodentia Sciuridae Funambulus — pennantii Northern Palm v
Squirrel

13 Rodentia Muridae Gerbillus gleadowi Indian Hairy- \Y
footed Gerbil

14 Rodentia Muridae Meriones hurrianae Indian Desert \Y%
Gerbil

15 Rodentia Muridae Rattus rattus Black Rat or \Y%
House Rat

16 Rodentia Muridae Mus Pplatythrix Indian Brown \Y
Spiny Mouse

17 Rodentia Rodentia Tatera indica Indian Gerbil \Y%

18 Rodentia Hystricidae ~ Hystrix indica Indian Crested v
Porcupine

19 Lagomorpha Leporidae Lepus nigricollis Desert Hare v

5.2.2. Birds:

As far as avifauna (birds) in and around the Rajwest Power Plant is concerned, except for the
report of eatlier study by ZSI on Environmental Impact Assessment of Lignite Mining on Fauna
in Kapurdi and Jalipa Blocks during 2007, no bird list for the area is available. Therefore, the
present study relied on field observation on occurrence of birds within the 10 km radius of the

proposed expansion of the power plant.

A total of 60 species of birds belonging to 49 genera and 31 families have so far been reported

from Kapurdi and Jalipa blocks of Barmer district, Rajasthan. During our recent field surveys, 12



more species of birds were recorded from within the 10 km radius of the RWPL plant, thereby
increasing the total number to 72 species of birds known from the area. Interestingly, the family-
wise analysis of the data collected indicates that family Anatidae of the non-passerine birds
dominate the list followed by Ardeidae, Charadriidae, Scolopacidae, Columbidae, Motacillidae and
Muscicapidae and so on (Table 4). Also, inside the RWPL campus, along with Grey Herons,

Cormorants and other water birds, Peafowl and Grey Francolin were sighted during the surveys.

The following three species, 27z, Eurasian Spoonbill, Eurasian Griffon, Egyptian Vulture and
Indian Peafowl are listed under Schedule-I of the Indian Wildlife (Protection) Act 1972. Rest of
the species reported or recorded during the surveys are in the Schedule-IV and Schedule-V and

four species do not appear in any of these Schedules-NLA (Not Listed in the Act).

Table 4. List of Birds recorded and observed from in and around the RWPL site and their
status as per the Wildlife (Protection), Act, 1972

Species Common Name  Schedule of
IWLPA,
1972

1 Gruiformes Rallidae Gallinula chloropus Common v
Moorhen

2 Charadriiformes  Charadriidae Vanellus indicus Red-wattled v
lapwing

3 Charadriiformes  Recurvirostridae  Himantopus — himantopus Black-winged v
Stilt

4 Charadriiformes  Glareolidae Cursorins coromandelicus  Indian Courser v

5  Charadriiformes  Scolopacidae Tringa hypolencos Common v
Sandpiper

6 Charadriiformes  Charadriidae Charadrius — placidus Little ringed v
plover

7 Charadriiformes ~ Charadriidae Charadrius alexandrinus ~ Kentish Plover v

8  Coraciiformes Meropidae Merops orientalis Green Bee-eter v

9  Coraciiformes Columbidae Columba livia Blue Rock v
Pigeon

10 Coraciiformes Coraciidae Coracias benghalensis Indian Roller v

11 Coraciiformes Upupidae Upupa epops Common v
Hoopoe

12 Ciconiiformes Threskiornithidae  Pseudibis papillosa Black Ibis v

13 Ciconiiformes Phoenicopteridae  Phoeniconaias — minor Lesser flamingo v

14 Galliformes Phasianidae Francolinus - pondicerianns ~ Grey Francolin v

15 Galliformes Phasianidae Pavo cristatus Indian Peafowl I

16 Gruiformes Rallidae Fulica atra Common Coot I\Y

17 Passeriformes Pycnonotidae Pycnonotus lencotis White-eared v
Bulbul
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Only four Species are categorized as the Biome Restricted Species (BRS) and of these, two species,

viz. Indian Peafowl (Pavo cristatus), and Indian Robin (Saxicoloides fulicata) are from the Indo-

Malayan Tropical Dry Zone- Biome (11); and the remaining one species, viz., White-eared Bulbul

(Pycnonotus lencotis) from Saharo-Sindian Desert- Biome (13) (Jhunjhunwala ez al. 2001) (Table 4).

The analysis of various categories and subcategories of residential status of bird species reported

and recorded from the study area are summarized below (Table 5):



Table 5. Residential status of birds in and around RWPL site

SI. No.  Status No. of species
1 Resident widespread R) 41
2 Resident local sparse (1) 03
3 Winter visitor widespread(W) 17
4 Resident as well as winter visitor widespread ~ (RW) 03
5 Resident as well as winter visitor local sparse (rw) 03
6 Residential status not known (?) 05
Total 72 species

All these species are widely or sparsely distributed not only in the study area, but also throughout
their distributional range including the district Barmer. In other words none of these species are

endemic only to the study area.

5.2.3. Herpetofauna

A total of 14 species of herpetofauna (Reptile and Amphibia) have been reported from in and
around the Kapurdi-Jalipa area of Barmer district of Rajasthan through earlier study by ZSI.
During the field work undertaken as part of the present study, only two species of lizard and one

species of frog was recorded within 10 km radius of proposed expansion units of power plant

(Table 6).

Nevertheless, out of the 11 species of reptiles reported, nine species of reptiles are included under
the Wildlife (Protection) Act, 1972, the Large Bengal Monitor (IVaranus bengalensis) and Desert
Monitor (Varanus grisens) are listed under Schedule I of the Wildlife (Protection) Act, 1972 while
one species Spiny tailed Lizard (Uromastrix hardwickii) is listed under Schedule II. Apart two species
of snakes are included in the Schedule-I and another two species of snakes (Sand Boa) and three
species of frogs are in Schedule-IV of the Act. All these species are expected to be occurring in
and around the 10 km radius of the proposed expansion units of RWPL Plant, given the suitability

of the habitat and known range of the species in the desert.



Table 6. List of Herpetofauna recorded and observed from in and around the RWPL site
and their status as per the Wildlife (Protection), Act, 1972

Genus Species Common Name Schedule of
IWLPA,
1972

1 Squamata Agamidae Uromastix hardwickii Spiny-tailed 11
Lizard

2 Squamata Varanidae Varanus bengalensis Bengal Monitor

3 Squamata Varanidae Varanus grisens Desert Monitor

4 Squamata Boidae Enryx conicus Common Sand v
Boa

5 Squamata Boidae Eryx Johnii Common Sand v
Boa

6 Squamata Elapidae Naja naja naja Indian Cobra

7 Squamata Viperidae Daboia russelii Russell's Viper

8 Squamata Varanidae Varanus bengalensis Bengal Monitor

9 Squamata Lacertidae Acanthodactylus — cantoris Indian Fringe- NLA
toed Sand Lizard

10 Squamata Agamidae Calotes versicolor Garden Lizard NLA

11 Anura Dicroglossidae  Euphlyctis hexadactylus  Green Pond frog NLA

12 Anura Dicroglossidae  Euphlyctis oyanophlyctis  1ndian Skipping v

Frog
13 Anura Dicroglossidae  Haplobatrachus tigerinus Indian Bull Frog v
14  Anura Bufonidae Duttaphrynus melanostictus %orrclimon Asian v
oa

6. CONSERVATION ACTION PLAN FOR RWPL

The study team has conducted the surveys mainly to ascertain the occurrence of threatened species
in the study area. Conservation Action Planning (CAP) should be prepared after ascertaining the
exact status of the species deserve conservation for the area. During our course of surveys, the
expert team had meetings with the forest officials at Barmer, to know about the species
composition besides getting to know the details of management options currently practiced by the

forest department.

As per the project proposal of ZSI and Work Order of RWPL, ZSI conducted two surveys each
spanning for 2-5 days (February 2016 and April-May 2016) at Bhadresh. The ZSI team visited the
proposed expansion site apart from the surrounding places within the radius of 10 km to record
vertebrate and invertebrate diversity for preparation of Conservation Action Plan (CAP) for the

wildlife species as per the Indian Wildlife (Protection) Act, 1972 and the recent IUCN Red List.



Conservation Action Planning (CAP) is a powerful tool adopted globally by the conservationists to
guide teams that involve themselves towards conservation to effectively frame strategies and
measures which ultimately lead to success in terms of conserving either an ecosystem ot/and an
associated species or a set of species in a broad area of scope.

Ever since the term, CAP was framed some 20 years ago, the Conservation Action Planning
approach has been applied and adapted in projects globally. The principals and management
aspects of CAP have been widely adopted and applied by various groups, right from the rural and
indigenous residents, scientists, government officials, conservation and sustainable development
practitioners from the non-profit sectors at various scales. In India, on 13 October 1983, an
historic document has been adopted by the Indian Board for Wildlife, the apex advisory body in
this field in India and this was the Nazonal Wildlife Action Plan (Singh, 1985). The action plan
outlined the broad framework for a strategy and action programme for wildlife conservation in

India.
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Fig.5. Sites along with water bodies within the 10 km radius of the proposed expansion of
RWPL, visited during the survey with demarcation of 2 km contour for wildlife



Out of various strategies, the two important suggested strategies very well suit for the scope of

conservation work are as follow:

1. The rehabilitation of threatened and schedule species and their restoration to protected
portions of their former habitats, in a manner which provides some reflection of their

original distribution.

2. The development of research and monitoring facilities which will provide a scientific

understanding of wildlife populations and habitats essential to their proper management.

The CAP methodologies may also be used to cultivate a symbiotic relationship between the locals
and native fauna, without either of these two being affected by the proposed expansion of the

existing facility at RWPL.

In India, many CAPs have been prepared to conserve individual species or ecosystem in general.
For example, the CAP prepared to conserve the population of vultures is been adopted at national
level, whereas the present CAP will be implemented at regional or Taluk level, thus, will have its

limitations.

The basic concepts of ZSI’s conservation approach with respect to the proposed expansion of the
RWPL units follow an adaptable management framework by setting goals and priorities besides
developing strategies and taking actions in order to finally measure the results. In nutshell, CAP is
a framework to help the RWPL to focus its conservation strategies on clearly defined elements of
biodiversity or conservation targets and fully assess threats to these targets and to measure their

success in a manner that will enable them to adapt and learn over time.

6.1. Scope and Conservation Targets for RWPL

The scope of this study was to determine and delineate an area of interest where targeted diversity
spread over either at an ecosystem level or landscape level. Based on our preliminary survey, we
have demarcated a boundary of 10 km radius from the proposed project site and mapped the
targeted areas appropriately. Our target was to study the ecosystems along with their associated

threatened fauna so as to frame the CAP at the end of the project tenure. Having identified these



aspects, the study team has prepared a detailed GIS map on which the future conservation

oriented actions by RWPL (in coordination with the local forest department) should stay put.

6.2. Methodologies adopted for preparation of CAP

1. As a first step, ZSI team had discussions with the officials of both RWPL and the local forest
officials (Divisional Forest Officer, Barmer) about the broad idea of what the study team would
intend to do for RWPL at Bhadresh. This helped our team to gather more information in terms of
what the local stakeholders perceived about the project and how they wanted this whole project to
shape up in order to achieve the targets.

2. Secondly, the study team prepared a GIS map by plotting all the locations visited and species
recorded which are in various Schedules based on the priorities and conservation targets with
regard to the RWPL site and the proposed expansion, contour lines prepared for the species which
are in frequent movement within 10 km radius of the proposed expansion site. Because, at a later
stage, the RWPL must inform other stakeholders that the steps or CAP followed are suitable only
for the species found within its boundary and areas under influence.

3. Thirdly, ZSI has selected a list of species as focal conservation targets to be undertaken by the
RWPL. Though, there are many species such as Indian peafowl under the Schedule-I of the Indian
Wildlife (Protection) Act, 1972, we have selected only a few species (see Table 7) as because by
conserving these flagship species, possibly we can conserve other dependent species. Entire area
has been selected as one big target area within it all these species either reside permanently or visit
only during certain part of the year (for example migratory season for birds). The whole area
(within 10 Km radius) has a variety of habitats from sand dunes to scrub forest, and grassland
having set of species that are likely to have movement in and around the power plant (see Fig. 5)

and necessitate no disturbance due to any developmental activities around it.

Table 7. Possible presence of Schedule species within 10 km radius of proposed expansion

(a) Mammals:

1) Desert fox (Iulpes vulpes pussila) Schedule 1
1i) Indian fox (Vulpes bengalensis) -DO-
1i1) Chinkara (Gazgella bennettii) -DO-
(b) Aves:

1v) Burasian Spoonbill (Platalea leucorodia) -DO-
V) Tawny Eagle (Aqguila rapax) -DO-
vi) Indian Peafowl (Pavo cristatus) -DO-
(0) Reptiles:

vii) Desert Monitor (I aranus griseus) -DO-
viil)  Large Bengal Monitor (Iaranus bengalensis) -DO-




Besides the above schedule-I species, several threatened species »7z. Asiatic Jackal, Indian Fox and
Desert Fox (Schedule II); Wild Boar and Nilgai (Schedule III); Indian Long-eared Hedgehog,
Indian Gray Mongoose, Small Indian Mongoose, Northern Palm Squirrel, Indian Crested
Porcupine and Desert Hare (Schedule IV), and Indian Hairy-footed Gerbil, Indian Desert Gerbil,
Indian Gerbil, Black Rat or House Rat and Indian Brown Spiny Mouse (Schedule V) along with
several migratory and residential birds are reported to be occurring within the radius of 10 km

being known habitat for the species.

Costs involved while implementing the recommendations of CAP will entirely lie with the RWPL.
However, it would be ideal if RWPL set aside a quantum of money to support any major studies
targeting each of the identified species over a long period of time. Hence, we strongly recommend
the inclusion of future scientific studies on the identified species as part of the entire effort. Many
eligible institutions and individuals often rely on funds to sustain their research work on many
species of conservation importance. At this juncture, RWPL can step in and fast-track the funding
process after evaluating the set of proposals by an independent committee. If anything of that sort
happens, ZSI may help RWPL in scrutinizing the suitable project proposals. Local NGOs who
deal with biodiversity conservation of the area should be encouraged to educate the locals about
the importance of presence of above mentioned species in the vicinity of the plant and their

villages.

6.3. Recommendations of ZSI on Conservation Action Plan by RWPL

1. RWPL may propose to support Forest department for creating awareness among
common public especially for school children for importance and conservation of available

fauna.

2. ZSI stress upon for a strong mechanism to be in place to monitor the animal populations
on a long term basis. Being the dominant and wide occurrence species, an idea of
conducting ,,“ Annual Chinkara and Peafowl Counts be mooted and carried out by local
forest department involving school and college students for which RWPL may
earmark fund for the Forest Department. Capacity building workshop on conservation of
schedule species in the Direct Impact Zone of RWPL should be organized for
stakeholders including Frontline Staff of Forest Department and RWPL Employees.



Towards this, ZSI may provide support, for which M/s RWPL may consider

sponsoring this event logistically.

RWPL may support the local forest department to monitor the animal populations
especially of those Schedule species occurring within the 10 km radius of the power plant.
Monitoring activities should be scientific using standard sampling techniques adopted
elsewhere. Permanent monitoring plots may be randomly selected in consultation with
scientific experts. The montoring may be done jointly with RWPL staff and the Forest
Department for long-term monitoring of vegetation profile and associated animal density,
for which RWPL may allocate fund towards the activities to the Forest Department. Digital
database having information about the wildlife population in and around RWPL should be

maintained by Forest department through monitoring staff.

Since, the transportation of the lignite from mining-pit to the power plant is being done
with help of a conveyer-belt at the ground level, belts should be laid high enough at
suitable places, at sufficient number of places, to provide passage for free movements of

stray wild animals within the plant area.

Proper traffic management practice shall be implemented in the road stretch for
movement of heavy vehicles (Tipplers/Dumpers) in and around the Kapurdi-Jalapa lignite
mining area with proper signage for possible movement of wildlife (most frequently
Chinkara) and precaution for road accidents of wildlife. RWPL should impose no-
overtaking and speed limit policy for all vehicles including those carrying fly ash from the
plant. As part of the CSR (corporate social responsibility), RWPL should consider putting
up of signage on the Barmer-Jaisalmer Highways, that are passing through the 10 km

radius of the power plant.

Sign boards highlighting the importance of various threatened species exists there can also
be erected by RWPL with their logo and Forest Department for common public in villages

under Direct Impact Zone of RWPL.

Lighting can affect the animal behavior and their movement being in desert, many of the

wildlife species are nocturnal in habit. Therefore, effort should be made to minimize



lighting of the infrastructure and unnecessary/decorative nature of lighting should be

avoided, except for security purpose.

Provision should be made for rescue of the Chinkara and Peafowl or any other schedule
animal populations injured by road/other accident within the Direct Impact Zone and an
Animal Rescue Centre may be supported by RWPL to be executed by the Forest

Department.

As water bodies in the study area attracts many migratory species of birds ( atleast 17
species of birds recorded are winter visitors), therefore, all the ponds (water bodies)
available in the Direct Impact Zone of RWPL should not only be maintained throughout
the year, and also may be improved, if possible. This will not only help the sustenance and

survival of water birds, and the human populations residing in the area.

6.3.1. Institutions/NGOs/individuals to be involved for monitoring activities

This Conservation Action Plan should be targeted towards the local forest department as who are

the custodians of faunal diversity in and around the RWPL. However, the forest department solely

cannot monitor the population of various animals, hence, we propose the inclusion of various like-

minded organisations, local NGOs, schools and colleges, veterinary departments and even local

panchayats apart from individuals. Effective management of local wildlife depends upon how

successfully all the species are monitored year-round by the managers. Monitoring of various

animal species may be carried out by the following agencies. The list includes only a few

institutions and individuals and there may be many more interested institutions and individuals

who may turn up over the years to participate in the long-term monitoring activities.

List of management and research institutions proposed for monitoring activities:

@

(i)
(i)
(iv)
)

Chief Wildlife Warden, Rajasthan

Desert Regional Centre, Zoological Survey of India, Jodhpur
Bombay Natural History Society, Mumbai

Wildlife Institute of India, Dehradun

Centre for Environment Education, Ahmedabad

The commitment towards organizing/conducting long-term monitoring activities should remain

with the forest department as because the RWPL may exit the programme after committing



required funds. Indication of any successful long-term monitoring activities will get reflected in
terms of publicity it generates among general public and also in terms of research publications that

come out over a period of time by the researchers and institutions.

6.3.2. Financial Implications

The budget for the above mentioned specific and board recommendations given throughout the
CAP is to be conceived and implemented by the RWPL in consultation with Rajasthan Forest
Department. The ZSI strongly urges the RWPL to be more liberal in term of financially

supporting any long-term conservation efforts.
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A glimpse of existed plant of Raj West Power L imited, Bhadresh, Barmer, Rajasthan
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Conveyor Belt supplying Lignite to existing RWPL Plant
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Meeting of Director, ZSI and Scientists with Project Director, RWPL and Official

Meeting of Director, ZSI and Scientists with DFO, Rajasthan Forest Dept., Barmer



Glimses of field visit by ZSI team in and around RWPL Plant area




Glimpses of field visit by ZSI team in and around RWPL Plant area




Glimpses of human habitation in and around RWPL Plant area




Glimpses of human life in and around RWPL Plant area
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Glimpses of CSR initiatives by RWPL in Bhadresh

Water tank for supply to villages around RWPL Plant

Installation of Roadside lights in the villages as CSR initiative by RWPL



Glimpses of fauna (insects) in and around RWPL Plant area

Crocothemis servilia (Drury) Ictinogomphus rapax Rambur

Utetheisa pulchella (Linnaeus)  Anaphaeis aurota Fabricius
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Junonia orithya Linnaeus Junonia lemonias Linnaeus



Glimpses of fauna (birds) in and around RWPL Plant area

Indian Peafowl, Pavo cristatus (Linnaeus, 1758)

Common Myna, Acridotheres Grey Francolin, Francolinus
tristis (Linnaeus, 1766) pondicerianus (Gmelin, 1789)

White-eared Bulbul, Pycnotus
leucotis (Gould, 1836)

Pigeon, Columba livia



Glimpses of fauna (birds) in and around RWPL Plant area

Grey Heron, Ardea cinerea Linnaeus, 1758
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Black Winged Stilt, Himantopua Mallard, Anas platyrhynchos
himantopus (Linnaeus, 1758) Linnaeus, 1758

Little Cormorant, Microcarbo River Tern, Sterna
niger (Vieillot, 1817) aurantia (Gray, JE, 1831)



Birds in and around study area at RWPL, Barmer, Rajasthan
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Indian Chestnut-Bellied Sandgrouse, Pterocles exustus (Temminck, 1825)

Green bee-eater, Merops
orientalis Latham, 1801 fulicatus (Linnaeus, 1766)



Indian Peafowl, Pavo cristatus (Linnaeus, 1758) in and
around study area at RWPL , Bhadresh, Barmer, Rajasthan




Indian Gazelle or Chinkara, Gazella bennettii (Sykes, 1831) in and
around study area at RWPL , Bhadresh, Barmer, Rajasthan




Glimpses of fauna (mammals) in and around RWPL Plant area

Indian Gazelle or Chinkara, Gazella bennettii (Sykes, 1831)
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Regional Office (Central Region)

DU A, U9 o, WFeX—Ud, AT, aEgTE—226 024
Kendriya Bhawan, 5th Floor, Sector ‘H’ Aliganj, Lucknow-226 024 Telefax: 2326696,2324340,2324047, 2324025
Email: (Env.) m_env@rediffmail.com, (Forest) goimoefrolko@gmail.com

Speed Post
File No. IV/ENV/R/Th.-39 /6792008 ) 06

Dated: 20.01.2015

To,

Dr. Saroj,

Scientist ‘F’

IA division,

Ministry of Environment, Forest & Climate Change,

Indira Paryavaran Bhawan, Jor Bag Road,

Aliganj, New Delhi-110 003.

Sub.: 1000 MW lignite based power plant M/s Raj West Power, Barmer, Rajasthan
Ref: Environment Clearance letter no J-13011/58/2006.1A.11(t) dated: 25.03.2010

Madam,
I'am directed to inform you that this project site was monitored by Dr. KK. Garg,
Scientist ‘F' on 14.07.2014. The compliance status of the above said project has been

enclosed for your kind perusal.

Sihcarely,
d >
,w,d\-\&
(Dr7Satya)
Scientist{'C’

Copy to:
Dy. Manager(Env & Chemistry), Office No. 2 & 3, 7th Floor, Man Upasana Plaza, C-44 \Sagdar
Patel Marg, C-Scheme, Jaipur, 302 001, Rajasthan.
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Email: (Env.) m_env@rediffmail.com, (Forest) goimoefrolko@gmail.com

Monitoring Report
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1. Name of the Project 1000 MW lignite based pewer plant M/s Raj West.
Power, Barmer, Rajasthan

2. Address of project authorities Mr. K.N. Dubey,
Dy. Manager(Env & Chemistry)
308-311, Geetanjali Tower,
Ajmer Road, Jaipur
Rajasthan-06

3. Clearance letter no. & Date J-13011/58/2006.1A.11(t) dated: 25.03.2010

4, Regional Office File no. IV/ENV/R/Th.-39/679/2008

5. Date of site visit 14.07.2014

6. Status of ConstructiOn/Opcralion All the cights units of this project have been in
operation since April, 2013

7. Observations made during the site visit:
Project authorities have complied or are in process of complying the environmental
conditions stipulated [or this project (conditions wise compliance status enclosed), The

compliance status could be termed as satisfactory

Action taken ( if any ): Not required ; z ﬁ(

(Dr. K.K. Garg)
Scientist °F’
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ific Condition .

No léod 1o .excess of 468 ha. shall acquired for .any activity of the
project:

Land acquisition has been carried at the time of setting up the Power Project. No
additional land been acquired for this Project.

II.

The water requirement for the project shall not exceed 35.5 cusecs. No
ground water shall be abstracted for activity of the project.

Water in excess of the mandated 37.3 cusecs would not be drawn during the
operation of the Project. IGNP supplied water is being used for generation of
Electricity as per EC conditions.

Being
Complied

1L

Closed circuit cooling system with induce draft cooling towers shall be
installed.

Four numbers of closed circuit cooling tower blocks with induced draft Cooling
towers have been erected and are in operation.

Complied

Iv.

Treated effluents conforming to the prescribed standards shall be re-
circulated and reused within the plant. No effluents snail be discharged
outside the plant boundary.

A common ETP (Aeration — Clarifier — Filtration — Ultra Filtration —
Reverse Osmosis) to cater to all the 8 power generating units has erected. All the
process effluents gencrated are treated in this ETP and reused within the plant
ensuring zero discharge outside the plant boundary.

Being
Complied

Lignite with ash content not exceeding 20% and sulphur content not
exceeding 2.0% shall be used.

Lignite with ash content less than 20% and sulphur content less than 2% being used.
Third party analysis report submitted to this office.

Being
Complied

VL

Space provision for FGD shall be made, if required at a later stage.

The Project is based on Circulating Fuidized Base Combustion technology for fuel
firing and involves injection of lime, which absorbs Sulphur. As such, there is no
requirement [or FGD. However space provision has been made for FGD.

Complied

VI

Four stacks of 122 m height each with exit velocity of at least 20m/s
shall be provided with continuous online monitoring system.

A total of four bi-flue stacks, each Que of 122 m height, shall release the flue gases to
the atmosphere. All these stacks being equipped with Continuous Emission

Monitoring Systems (CEMS), to ensure the emission of PM, SO2, NOx & CO to be
within prescribed levels.

Complied

VIII.

Low NOx burners shall be installed.

The boiler is designed on Circulating Fluidized Bed Combustion, system self attains
to very low NOx generation.

Complied

J-13011/58/2006.1A.11(t) dated: 25.03.2010
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IX.

High efﬁciency electrostatic precipitator (ESPs) having efﬁciency of
99.9% shall be installed so as to ensure that particulate emissions do not
exceed IOOmg/ Nm3.

High efﬁciency ESPs are installed to maintain PM emission levels at less than 100
mg/ Nm’.

Complied

Fly ash shall be collected in dry form and its 100% utilization shall be
ensured within 3 years from the day of the commissioning of the plant.
Ash to be disposed off in the ash pond shall be through HCSD system.

Fly ash is being collected in dry form from the currently operational all the eights
Units and is being lifted by M/s Shree Cement, M/s. JK Lakshmi, M/s. Ambuja
Cement Limited & M/s Binani Cements and many Local Brick and Tiles Block
manufacturer. Unatilized ash, if any, would be disposed off to the emergency ash
pond through HCSD system. They are in process to establish HCSD system and will
be established before September 2014,

Being
Complied

XL

Ash pond shall be lined with 0.5 mum thick HOPE geo-membrane Iining.

The ash pond is lined with 0.5 mm thick HDPE geo-membrane, to avoid any
leachate to the ground.

Complied

XIL

Details of compensation to be paid to the land ousters along with
number of land ousters shall be worked out and submitted to this
Ministry within three months from the date of issue of this letter or
before the start of work on the project whichever is earlier.

Resettlement Action Plan (RAP) was compiled and submitted to the MOEF on 30-
07-2007.

Complied

XIILL

Necessary prior clearance from NHAI shall be obtained before laying
the pipeline.

All necessary prior clearance from NHAT was obtained before Iaying the pipeline and
a copy Submitted.

Complied

X1V,

Necessary prior clearance from Indian Air Force shall be obtained for

construction of stacks of requisite height before starting the work on
the project.

Before commencing the civil work on the stacks, necessary clearance was obtained
from the Indian Air Force.

Complied

XV.

Adequate measures shall be taken up to maintain the sanctity and

protection from any adverse impact from the pProposed power project
to the temple of Sant Ishardas Samadhi,

The Temple is outside the plant premises. In consultation with the local population,

suitable developmental measures such as supply of lighting and electricity have been
taken for this temple.

Being
Complied

XVL

Regular monitoring of ground water quality including heavy metals
shall be undertaken in the project area to ascertain the change, if any,

in the water quality due to Ieaching of contaminants from the ash
disposal area.

There is hardly any ground water within 20 km of the Project area,

Not
applicable

J-13011 /58/2006.1A.1I(t) dated: 25.03.2010
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X VIIL

P

Noise levels shall be limited to 75 dBA. For people working in the high
noise area, protective devices such as earplugs etc. shall be provided,

The machinery has been designed 1o limit the noise levels 1o 75 dB (A). All
personnel working in the Plant are issucd PPEs.

Being
Compiied

CVIILL

A greenbelt shall be developed all around the plant boundary and ash
pond covering an area of 154 ha,

A total of 1,00,000 saplings have been planted so far in the designated greenbelt area
covering 100 Ha.

Being
Complied

XIX.

Regular monitoring of the air quality shall be carried out in and around
the power plant and records shall be maintained. The location of
monitoring stations and frequency of monitoring shall be finalized I
consultation with SPCB. Six monthly reports shall be submitted to this
Ministry.

Regular monitoring of AAQ s being carried out in and around the power plant at
locations and frec[uenc_v finalized in consultation with the RSPCB and records are
maintained.

Being
Cornplied

XX.

For controlling fugitive dust, regular sprinkling of water in lignite
handling area and other vulnerable areas of the plant shall be ensured.

Regular sprinkling of water is being practiced to minimize the fugitive dust
emissions.

Being
Complied

XXI.

The project proponent should advertise at least in two local newspapers
widely circulated in the region around the project, one of which should
be in the vernacular language of the locality concerned, informing that
the project has been accorded environmental clearance and copies of
clearance letters are available with the State Pollution Control
Board/Committee and may also be seen in the Website of the Ministry
of Environment and Forests in the http://envfor.nic.in.

Complied

XL

A separate environment monitoring cell with suitable qualified staff
should be sect up for implementation of the stipulated environmental
safeguards.

A dedicated environment monitoring cell with qualified staff has been established
and is operative.

Being
Complied

(XL

Half yearly report on the status of implementation of the conditions
and environmental safeguards should be submitted to this Ministry, its
Regional Office, CPCB and SPCR.

Being
Complied

[XIV,

EIA and EMP should be submitted to Regional Office, Lucknow

Complied

KXV,

Separate funds should be allocated for implementation of
environmental protection measures along with item-wise break—up.
These cost should be included as part of the project cost. The funds
earmarked for the environment protection measures should not be
diverted for other purposes and year-wise expenditure should be
reported to the Ministry.

The funds earmarked for environmental protection measures will not be diverted
for other purposes.

Being
Complied

(XVI.

Full cooperation should be extended to the Scientists/Officers from the

Ministry and its Regional Office at Lucknow /the CPCB/the SPCR
during monitoring of the project,

Being
Complied

J-13011/58/2006.1A.11(t) dated: 25.03.2010
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1. INTRODUCTION

1.1. Background:

Power (electricity energy) is not only a fundamental requisite for society but also essential for
industrial and commercial growth require for development of the nation economically. Among the
various options for power generation, thermal power is common method of power generation in
the country considering the presence of vast natural wealth of fossil fuel. One of such power plant
is set up by M/s Raj West Power Ltd. (RWPL) with a capacity of 1080 MW (8 x 135 MW). The
JSW Barmer (Jallipa-Kapurdi) lignite based Power Plant by JSW is located near village Bhadresh in
Barmer district of Rajasthan (Lat. 25.8888 E, Long. 71.3236N). It comprises eight 135MW units to
produce 1,080MW of power with the first unit was known to have been commissioned in 2009
and the last in 2013. The plant is set up based on the CFBC technology, which allows the use of
low-grade fuel such as lignite. CFBC technology enables the plant to use the low-calorific coal,
which also has high moisture level. Lignite is a low grade coal that RWPL, currently sources from
the captive mine at Kapurdi in Barmer. Its close proximity to the fuel source - the Jalipa and
Kapurdi lignite mines - gives the pithead power station an advantage, which is just 3.5 km and
lignite is transported to power plant site by conveyors. Fly ash generated from the power units is
known to be sold to cement plants. It is the first PPP module plant in the state of Rajasthan under

the power purchase Agreement (PPA) with the Government of Rajasthan to sell its entire output.

The project site is approachable by rail from Barmer situated at a distance of 25 km. The site is 10
km from National Highway-15 (Barmer-Jaisalmer). The elevation of the plant site from the Mean
Sea Level (MSL) is about 188m to 197m. The plant site boundary is located about 15 km
northwest of Barmer town (aerial distance) near villages Bhadresh (1.2 km on west side),
Kumbharki Dhani (0.5 km on north side), Nagniyon ki Dhani (1.5 km on northeast side), Bhurji ki
Dhani (1 km on east side), Chuli (3 km on south side) Bishala 5 km. The lignite mines is located on

the east and north side of the power plant.

1.2. Genesis for the study:
RWPL now proposes to setup an additional 660MW Super Critical Lignite coal-based power plant

unit at the same site at Bhadresh village in Barmer district Rajasthan. The expansion project of
1x660MW will have interlinks with existing operating 8 x 135MW project to optimize the existing
resources and facilities. RWPL purchased 1186 acres of land to establish the power plant, water

reservoir and ash pond. 220 acres land is remaining with RWPL, which will be used to locate the 1





x 660MW unit. This available land will be used for the project by most optimized layout. The
present land is adequate and no additional land requirement is envisaged. The boiler and turbine
will be located and aligned with the existing boilers and turbines. 33% land of total 1186 acres has

been already earmarked for greenbelt development (sketch map is presented in Figure 1).

The Raj WestPower Limited (RWPL) had applied to Ministry of Environment, Forest and
Climate Change, New Delhi for the expansion of 660 MW and for this purpose, the Ministry of
Environment, Forest and Climate Change, New Delhi, while considering the proposal by the
Expert Appraisal Committee (Thermal Power) during its 30" meeting held during 29" and 30"
January 2015 for determination of the Terms of References (TOR) for undertaking detailed EIA
study in accordance with the provisions of the EIA Notification dated 14™ September 2006,
prescribed TOR for preparation of EIA and EMP Report. The TOR for EIA study of the
proposed 1x660 MW expansion unit were prescribed by the Ministry of Environment & Forests
(MoEF) vide letter No.J-13012/01/2015/-IA.I (T) dated 25" February 2015. Under the TOR, the
committee has highlighted the following points in terms of issues related to wildlife, ecology and

environment of the area.

1) A detailed study of wildlife in the study area shall be carried out and if any scheduled
species are found, a conservation plan shall be submitted duly approved by the state
government.

11) Location of any National Patk, Sanctuary, Elephant/Tiger Reserve (existing as well as
proposed), migratory routes / wildlife cortidor, if any within 10 km of the project site shall
be specified and marked on the map duly authenticated by the Chief Wildlife Warden of

the state or an officer authorized by him.

1.3. Scope of the study:

The M/s Raj WestPower Ltd., Barmer-DGM (Environment & Chemistry) requested the Director,
Zoological Survey of India, Kolkata (vide RWPL Letter No. RWPL/CA/15, 02.09.2015) for
conducting a detailed study of wildlife in the study area and conservation plan for any scheduled
species are found in consultation and approved by the State Government, as per the TOR for EIA
study of the proposed 1x660 MW expansion unit were prescribed by the Ministry of Environment
& Forests (MoEF) vide letter No.J-13012/01/2015/-IA.1 (T) dated 25" February 2015 and

highlighted points in terms of issues related to wildlife, ecology and environment of the area.





Accordingly, a proposal and terms and conditions was sent to M/s RWPL to undertake a study on
faunistic survey with special reference wildlife and conservation plan for schedule species around
Raj West Power Limited in the project location and on the basis of the proposal submitted by ZSI
to M/s RWPL, a Work Order was released by M/s RWPL for the “Study on faunistic survey with
special reference wildlife and conservation plan for schedule species around Raj West Power

Limited, Bhadresh, Rajasthan” to ZSI as per below objectives:

FOR DPR PURPOSE ONLY
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Fig.1. Sketch Map of RWPL and proposed expansion site for additional units of 660MW

2. OBJECTIVES

1) To carry out a detailed study of wildlife in the study area (in and around Raj
WestPower Limited, Bhadresh, Barmer)

1i) To prepare and submit a conservation plan for scheduled species found if any in
the area.





In this background, “Study on faunistic survey with special reference wildlife and conservation
plan for schedule species around Raj Westpower Limited, Bhadresh, Rajasthan” was carried out by

7SI during February to May 2016 and report submitted to M/s Raj Westpower Limited, Barmer.

3. DESCRIPTION OF THE STUDY

3.1. Study duration:

Since, there is already an EIA report available for the proposed developmental plan, and faunistic
survey report with special reference wildlife and conservation plan for schedule species are require
to be submitted for approval of the project, on the request of M/s. RWPL, a rapid survey was
done for duration of four months from February 2016 to May 2016 and the field work was
conducted twice during second week of February 2016 and first week of May 2016 (Details are
presented in Table 1).

The following were the team members for the study.
1. Dr. Kailash Chandra, Scientist-G & Director, ZSI, Coordinator
2. Dr. Basudev Tripathy, Scientist-D, ZSI HQ, Kolkata, Team Member
3. Dr. Gaurav Sharma, Scientist-D, ZSI HQ, Kolkata, Team Member
4. Dr. G. Maheswaran, Scientist-D, ZSI HQ, Kolkata, Team Member
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Fig.2. View of Plant site and surrounding (Google Imegery) [Inset — Rajasthan / Barmer]





3.2.  Description of the Project:

3.2.1. Location:

The proposed power plant is near Bhadresh village in Barmer District in Rajasthan and is ~26 km
from Barmer town and the National Highway (NH-15) connecting Barmer and Jaisalmer runs at a
distance of ~ 13 km (Fig.2; Fig.3). The elevation of the plant site from the Mean Sea Level (MSL)
is about 188m to 197m. The plant site boundary is located about 15 km northwest of Barmer town
(aerial distance) near villages Bhadresh (1.2 km on west side), Kumbharki Dhani (0.5 km on north
side), Nagniyon ki Dhani (1.5 km on northeast side), Bhurji ki Dhani (1 km on east side), Chuli (3
km on south side) Bishala 5 km. The lignite mines is located on the east and north side of the plant

site. The 220 Acre land is available for proposed expansion project in the existing operational plant

premises.
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Fig. 3. Map of Barmer showing RWPL plant site
3.2.2. Landscape

In and around the power plant, the area is generally plain with the presence of occasional sand
dunes. A thick blanket of sand covers the entire area. The entire land considered for the plant is
semi-arid desert type and is free from any habitation. Due to arid climate, there is no well-
developed drainage pattern in the area and there are no steams. There are no surface water bodies
viz. lakes, except few small check dams, ponds and small nallas present in the study area and get

completely dried off during the winter/summer season.





4. METHODOLOGY

4.1. Review of Literature

The Barmer district constitutes one of the 14 districts of the Thar Desert of Rajasthan and thus
offers an unique habitat for significant populations of several rare and endangered faunal species
viz. Chinkara (Gagellla benettii), Desert Cat (Felis silvestris), Desert Fox (Vulpus vulpus pusilla), Desert
Monitor Lizard (IVaranus grisens), etc. In spite of low density of trees and shrubs, quite a variety of
wildlife has been reported from this xeric environment. The Indian gazelle, locally known, as
Chinkara is fairly common while the desert hares (Lepus nigricollis) are sparsely distributed in the
area. The porcupine (Hystrix indica) occurs in the hilly habitat. The carnivorous fox and the desert

cat (Felis sylvestris) are occasionally seen.

The eatlier faunal diversity study pertaining to the study area are that of Alfred e al. (2001) on the
habitat suitability study on Chinkara, Baqri (2004) studies on faunal diversity in the Thar Desert
(unpublished report, 2004), Jhunjhunwala e# al. (2001), documented desert birds as part of the
Important Bird Areas Programme in India, Kankane (2000) carried out status Survey of Chinkara
and Desert Cat in Rajasthan, Kumar (2006) prepared a geo-spatial Atlas for the wetland with
special reference to birds of Thar Desert, Prakash (1963;1964;1975;1994) work on taxonomical
and ecological account of the mammals of Rajasthan Desert and Rahmani’s work (1997) on the
effect of Indira Gandhi Nahar Project on the Avifauna of the Thar Desert. Besides, recently ZSI
has undertaken studies on Environmental Impact Assessment of Lignite Mining on Fauna in
Kapurdi and Jalipa Blocks during 2007-08 (Annymous, 2008) and faunal study in respect of
EIA/EMP - Kapurdi lignite mines of Barmer District, Rajasthan during 2014-16 (unpublished
report of ZSI-DRC, Jodhpur).

In Rajasthan, the population of Chinkara is confined to southwest part of the Thar Desert where
89% of them have been counted (Kankane, 2000). In Barmer block of the district Barmer their
density was calculated to 0.22 Chinkara/km® (Alfred et al. 2001). Rahmani (1997) has reported
neatly 250 species from Thar desert. He also provided detailed notes for 213 species, including
about 35 species of birds from Barmer district. While Kumar e a/ (20006) in their ‘Geo-spatial Atlas
for the Wetland Birds of Thar Desert, Rajasthan’ made a mention of 53 species of wetland birds from
the district Barmer (an area of c. 28,387 sq. km). Only four Species are categorized as the Biome
Restricted Species (BRS) and of these, three species, »z. Indian Peafowl (Pavo cristatus), Ashy-
crowned Sparrow-Lark (Eremopterix grisea) and Indian Robin (Saxicolvides fulicata) are from the Indo-
Malayan Tropical Dry Zone- Biome (11); and the remaining one species, viz., White-eared Bulbul

(Pycnonotus lencotis) from Saharo-Sindian Desert- Biome (13) (Jhunjhunwala et al. 2001).





4.2. Site-specific field surveys:

The entire study area was covered using a four-wheel driven vehicle. All the water bodies visited in
the radius of 10 km were visited twice (Map 2; Table 2). Night surveys were also undertaken for
observations on the nocturnal animals using a battery-operated searchlight. Animal sighting were
locations were recorded using a handheld GPS (Garmin 72H, Garmin Inc.) to prepare a geo-
spatial map of distribution of various animal species in the study area. Visual observation was
made with the help of 8x40 field binocular (Nikon). Also, photographic record of animals
observed was attempted wherever possible with help of a Digital Camera (Nikkon D-700; 18-56;
400 mm zoom). Locality-wise details of faunal surveys conducted are summarised in Table 2 and

represented in figure 4.

Table 1. Details of the faunal surveys conducted in and around 10 km radius including
water bodies of RWPL proposed expansion project.

1 RWPL Power Plant, Kapurdi, Jalipa 14-17 February 2016 Winter
mining blocks and surrounding
zone of 10 km radius including
water bodies/forest/dunes therein

2 RWPL Power Plant, Kapurdi, Jalipa 31 April — 03 May Summer

mining blocks and surrounding 2016

zone of 10 km radius including
water bodies/forest/dunes therein

The nomenclature and systematic position of mammals as prescribed by Wilson and Reeder, 2005;
Sharma ez al. (2015), birds as given by Manakadan & Pittie (2001) and reptiles by Boulenger (1890),
Smith (1931, 1935, 1943) and Murthy (2010) were followed. The conservation status presented
here is as assigned by BNHS (2002), Jhunjhunwala e al. (2001) and IUCN (2015).

Table 2. Details of sites visited within 10 km radius of the proposed expansion units of
RWPL during February and May 2016

Geo-coordinates Observation/Remarks
SL.No. | Sites visited GPS-WP | Latitude | Longitude
Natural waterbody, ~ 9.95
1 Jalipanadi WP-60 | 25.82161 | 7140239 |km from RWPL, on the
2 Jalipanadi- shrubs WP-61 25.88661 | 71.40179 | Jaisalmer National Highway
3 Kapurd% M%nes . WP-62 | 2594027 | 71.36035 | _ 11 from RWPL, mining
4 Kapurdi Mines-sitel WP-63 | 2594056 | 7135004 | area, with wastage water
5 Kapurdi Mines-site2 WP-64 2592702 | 71.34023 | from dredging, small
Kapurdi Mines — waterbodies formed in site
6 waterbody-sitel WP-65 25.92703 | 71.34023 | the mines






Kapurdi Mines —

7 waterbody-site2 WP-66 | 25.93507 | 71.34618
RWPL Plant-southern Plantation done as part of
8 boundary WP-67 25.88997 | 71.33879 | green belt covering around
plant area
RWPL Proposed Flat area with shrubs, desert
9 Expansion site WP-69 25.89085 | 71.32385 | grasses
~ 10 km from RWPL, Rocky
Samaniyon ki Dhani - area with xeric vegetation,
10 Gehun Pahad WP-70 25.77236 | 71.31811 | cattle grazing
11 Dhanoda village WP-71 25.85586 | 71.26305
Dhanoda village-On ~ 5 km from plant, stone
12 | the way WP-72 | 25.87181 71.2448 | crusher units
Open cast mining of
13 | Sonnadi Mines WP-73 | 2596254 | 71.26352 | coal/lignite
Bandoro ki
Dhani/Rajputoki
14 | Dhani WP-74 25.9716 71.30584
Rajputoki Dhani-On
15 the way WP-75 2597142 | 71.32598 | ~ 8.5 km from site, stable
Bandoro ki Dhani - sand dunes on the way
16 | On the way WP-76 | 25.98084 | 71.33683
Oil wells by Cairne company,
17 Cairne Oil well WP-77 | 25.97177 | 71.34715 | boundary of RWPL area
~ 5 km from plant site, small
rocky hills, shrubs and xeric
18 | Tirsingda villaga WP-34 | 25.87176 | 71.24479 | vegetation
Sonnadi Mines - On
19 | the way WP-38 | 25.96271 | 71.26355
Dhanoda village —
20 | near Sand dune WP-33 25.85585 | 71.26306 | Stable sand dunes
21 RWPL Plant site WP-68 | 25.89116 | 71.32368
Cairne Oil well —
22 | from Road WP-77 | 25.98085 | 71.33682
Bothianadi —
23 | waterbody WP-48 25.9718 71.34712
Conveyer belt from Mining
Kapurdi Mines — area for supply to lignite to
24 conveyer belt WP-46 25.94027 | 71.36037 | RWPL
25 | Jalipanadi - waterbody | WP-43 | 25.82161 71.4024
26 | Lakhetali village WP-39 | 25.88.953 | 71.4041 | A small waterbody, dried up
~ 1 km from plant, CSR
27 | Bhadresh village WP-31 | 25.88.865 | 71.30.779 | activities by RWPL
~ 8 km from RWPL, sand
dunes with xeric vegetation,
28 | Lunu village WP-42 | 25.81.946 | 71.32.645 | shrubs
6.5 km from RWPL, a small
29 | SelariNadi-waterbody | WP-44 | 25.89.914 | 71.41.976 | waterbody, dried up






5. ECOLOGICAL ASSESSMENT

5.1. Flora

The vegetation of the area is sparse and dry deciduous type consisting of a small range of slow-
growing thorny trees, shrubs and grasses that has adapted it to the harsh conditions. The most
commonly found tree species are the ubiquitous Khejti (Prosopis cineraria) and various types of
acacia, which are extremely drought resistant, due to their deep root system. Another tree that dots
the area is the Rohira (Tecoma undulata). The various shrubs occurring being: the Phog (Calligonum
polygonoides), Khair (Capparis decidna), Ak (Calotropis procera) and Thor (Euphorbia caduca). While
important grasses include the Sewan (Lasiurus sindicus), Dhaman (Cenchrus ciliaris), Boor (Cenchrus

warancusa) and Bharut (Cenchrus catharticus).

On sandy plains, the most frequently found trees are Salvadora oleoides and Prosopis cineraria; the
common shrubs being Calotropis procera (Ak) and Capparis decidnas (Khair); while widely spread
herbs are Solanum suranttense and Fagonia cretica; and the grasses and sedges being Cenchrus setigerus,

Eragrostis ciliaris and Ochthochloa compressa.

On sand dunes, the more common trees are Prosopis cineraria, Salvadora oleoides and Tecomella undulata,
among shrubs being Calotropis procera and Aerva psendotomentosa; herbs Indigofera cordifolia and

Convovnlus microphyllus, and grasses Panicum tugidum and Dactylocteninm sindicun.

On rocky and gravelly buried pediments, the common trees are Salvadora oleoides and Acacia senegal,
among shrubs being Caparis deciduas, Calotropis procera and Prosopis juliflora; herbaceous Fagonia cretica

and Indigofera cordifolia; and grasses include Aristida mutabilis and Ochthochola compressa.

5.2. General Fauna

5.2.1. Mammals:

A total of 19 species of mammals belonging to 16 genera, 11 families and 5 orders have so far
been reported from in and around Rajwest Power Plant including Kapurdi and Jalipa mining
blocks of Barmer district of Rajasthan (Table 3). An order-wise analysis of the species reported
indicates that the order Rodentia, dominates the scene with 7 species, followed by Carnivora (6),
Artiodactyla (3), Insectivora (2) and Lagomorpha (only one species) (Table 3). Of the different
species of mammals reported from the area, the sighting for the following species 27z, Jackal,

Chinkara, Nilgai, Wild Boar, Desert Hare, Indian Gray Mongoose and Northern Palm Squirrel





have been recorded during the field study. Also, inside the RWPL site, Chinkara and Wild Boar
were sighted during the surveys. Though there are number of other animals reported from the area
including Hyaena, by local people when they were interviewed, we could not find any direct and

indirect evidence during the field work.
All the above-mentioned 19 mammalian species known from the area are widely or sparsely

distributed not only in the study area, but also throughout their distributional range including

district Bikaner. In other words, none of these species is endemic only to the study area.
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Fig. 4. Sites covered within the radius of 10 km from the proposed expansion of RWPL
(Polygons joining sites on extreme visited with 1 km contour)





Table 3. Systematic list of mammalian species reported from the study area

SI.No. Order Family Genus Species Common Schedule of

Name IWLPA, 1972

1 Insectivora Erinacidae Hemiechinus — collaris Indian Long- v
eared Hedgehog

2 Insectivora Erinacidae Hemiechinus — micropus Indian -
Hedgehog

3 Carnivora Canidae Canis anrens Asiatic Jackal 11

4 Carnivora Canidae Vulpes bengalensis Indian Fox II

5 Carnivora Canidae Vulpes vulpes Desert Fox 11

6 Carnivora Felidae Felis Silvestris Desert Cat I

7 Carnivora Herpestidae ~ Herpestes edwardsii Indian Gray v
Mongoose

8 Carnivora Herpestidae ~ Herpestes javanicus Small Indian v
Mongoose

9 Artiodactyla Suidae Sus scrofa Wild Boar 111

10 Artiodactyla Bovidae Gazella bennettii Chinkara 1

11 Artiodactyla Bovidae Boselaphus tragocamelns  Blue Bull 111

12 Rodentia Sciuridae Funambulus — pennantii Northern Palm v
Squirrel

13 Rodentia Muridae Gerbillus gleadowi Indian Hairy- \Y
footed Gerbil

14 Rodentia Muridae Meriones hurrianae Indian Desert \Y%
Gerbil

15 Rodentia Muridae Rattus rattus Black Rat or \Y%
House Rat

16 Rodentia Muridae Mus Pplatythrix Indian Brown \Y
Spiny Mouse

17 Rodentia Rodentia Tatera indica Indian Gerbil \Y%

18 Rodentia Hystricidae ~ Hystrix indica Indian Crested v
Porcupine

19 Lagomorpha Leporidae Lepus nigricollis Desert Hare v

5.2.2. Birds:

As far as avifauna (birds) in and around the Rajwest Power Plant is concerned, except for the
report of eatlier study by ZSI on Environmental Impact Assessment of Lignite Mining on Fauna
in Kapurdi and Jalipa Blocks during 2007, no bird list for the area is available. Therefore, the
present study relied on field observation on occurrence of birds within the 10 km radius of the

proposed expansion of the power plant.

A total of 60 species of birds belonging to 49 genera and 31 families have so far been reported

from Kapurdi and Jalipa blocks of Barmer district, Rajasthan. During our recent field surveys, 12





more species of birds were recorded from within the 10 km radius of the RWPL plant, thereby
increasing the total number to 72 species of birds known from the area. Interestingly, the family-
wise analysis of the data collected indicates that family Anatidae of the non-passerine birds
dominate the list followed by Ardeidae, Charadriidae, Scolopacidae, Columbidae, Motacillidae and
Muscicapidae and so on (Table 4). Also, inside the RWPL campus, along with Grey Herons,

Cormorants and other water birds, Peafowl and Grey Francolin were sighted during the surveys.

The following three species, 27z, Eurasian Spoonbill, Eurasian Griffon, Egyptian Vulture and
Indian Peafowl are listed under Schedule-I of the Indian Wildlife (Protection) Act 1972. Rest of
the species reported or recorded during the surveys are in the Schedule-IV and Schedule-V and

four species do not appear in any of these Schedules-NLA (Not Listed in the Act).

Table 4. List of Birds recorded and observed from in and around the RWPL site and their
status as per the Wildlife (Protection), Act, 1972

Species Common Name  Schedule of
IWLPA,
1972

1 Gruiformes Rallidae Gallinula chloropus Common v
Moorhen

2 Charadriiformes  Charadriidae Vanellus indicus Red-wattled v
lapwing

3 Charadriiformes  Recurvirostridae  Himantopus — himantopus Black-winged v
Stilt

4 Charadriiformes  Glareolidae Cursorins coromandelicus  Indian Courser v

5  Charadriiformes  Scolopacidae Tringa hypolencos Common v
Sandpiper

6 Charadriiformes  Charadriidae Charadrius — placidus Little ringed v
plover

7 Charadriiformes ~ Charadriidae Charadrius alexandrinus ~ Kentish Plover v

8  Coraciiformes Meropidae Merops orientalis Green Bee-eter v

9  Coraciiformes Columbidae Columba livia Blue Rock v
Pigeon

10 Coraciiformes Coraciidae Coracias benghalensis Indian Roller v

11 Coraciiformes Upupidae Upupa epops Common v
Hoopoe

12 Ciconiiformes Threskiornithidae  Pseudibis papillosa Black Ibis v

13 Ciconiiformes Phoenicopteridae  Phoeniconaias — minor Lesser flamingo v

14 Galliformes Phasianidae Francolinus - pondicerianns ~ Grey Francolin v

15 Galliformes Phasianidae Pavo cristatus Indian Peafowl I

16 Gruiformes Rallidae Fulica atra Common Coot I\Y

17 Passeriformes Pycnonotidae Pycnonotus lencotis White-eared v
Bulbul
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Only four Species are categorized as the Biome Restricted Species (BRS) and of these, two species,

viz. Indian Peafowl (Pavo cristatus), and Indian Robin (Saxicoloides fulicata) are from the Indo-

Malayan Tropical Dry Zone- Biome (11); and the remaining one species, viz., White-eared Bulbul

(Pycnonotus lencotis) from Saharo-Sindian Desert- Biome (13) (Jhunjhunwala ez al. 2001) (Table 4).

The analysis of various categories and subcategories of residential status of bird species reported

and recorded from the study area are summarized below (Table 5):





Table 5. Residential status of birds in and around RWPL site

SI. No.  Status No. of species
1 Resident widespread R) 41
2 Resident local sparse (1) 03
3 Winter visitor widespread(W) 17
4 Resident as well as winter visitor widespread ~ (RW) 03
5 Resident as well as winter visitor local sparse (rw) 03
6 Residential status not known (?) 05
Total 72 species

All these species are widely or sparsely distributed not only in the study area, but also throughout
their distributional range including the district Barmer. In other words none of these species are

endemic only to the study area.

5.2.3. Herpetofauna

A total of 14 species of herpetofauna (Reptile and Amphibia) have been reported from in and
around the Kapurdi-Jalipa area of Barmer district of Rajasthan through earlier study by ZSI.
During the field work undertaken as part of the present study, only two species of lizard and one

species of frog was recorded within 10 km radius of proposed expansion units of power plant

(Table 6).

Nevertheless, out of the 11 species of reptiles reported, nine species of reptiles are included under
the Wildlife (Protection) Act, 1972, the Large Bengal Monitor (IVaranus bengalensis) and Desert
Monitor (Varanus grisens) are listed under Schedule I of the Wildlife (Protection) Act, 1972 while
one species Spiny tailed Lizard (Uromastrix hardwickii) is listed under Schedule II. Apart two species
of snakes are included in the Schedule-I and another two species of snakes (Sand Boa) and three
species of frogs are in Schedule-IV of the Act. All these species are expected to be occurring in
and around the 10 km radius of the proposed expansion units of RWPL Plant, given the suitability

of the habitat and known range of the species in the desert.





Table 6. List of Herpetofauna recorded and observed from in and around the RWPL site
and their status as per the Wildlife (Protection), Act, 1972

Genus Species Common Name Schedule of
IWLPA,
1972

1 Squamata Agamidae Uromastix hardwickii Spiny-tailed 11
Lizard

2 Squamata Varanidae Varanus bengalensis Bengal Monitor

3 Squamata Varanidae Varanus grisens Desert Monitor

4 Squamata Boidae Enryx conicus Common Sand v
Boa

5 Squamata Boidae Eryx Johnii Common Sand v
Boa

6 Squamata Elapidae Naja naja naja Indian Cobra

7 Squamata Viperidae Daboia russelii Russell's Viper

8 Squamata Varanidae Varanus bengalensis Bengal Monitor

9 Squamata Lacertidae Acanthodactylus — cantoris Indian Fringe- NLA
toed Sand Lizard

10 Squamata Agamidae Calotes versicolor Garden Lizard NLA

11 Anura Dicroglossidae  Euphlyctis hexadactylus  Green Pond frog NLA

12 Anura Dicroglossidae  Euphlyctis oyanophlyctis  1ndian Skipping v

Frog
13 Anura Dicroglossidae  Haplobatrachus tigerinus Indian Bull Frog v
14  Anura Bufonidae Duttaphrynus melanostictus %orrclimon Asian v
oa

6. CONSERVATION ACTION PLAN FOR RWPL

The study team has conducted the surveys mainly to ascertain the occurrence of threatened species
in the study area. Conservation Action Planning (CAP) should be prepared after ascertaining the
exact status of the species deserve conservation for the area. During our course of surveys, the
expert team had meetings with the forest officials at Barmer, to know about the species
composition besides getting to know the details of management options currently practiced by the

forest department.

As per the project proposal of ZSI and Work Order of RWPL, ZSI conducted two surveys each
spanning for 2-5 days (February 2016 and April-May 2016) at Bhadresh. The ZSI team visited the
proposed expansion site apart from the surrounding places within the radius of 10 km to record
vertebrate and invertebrate diversity for preparation of Conservation Action Plan (CAP) for the

wildlife species as per the Indian Wildlife (Protection) Act, 1972 and the recent IUCN Red List.





Conservation Action Planning (CAP) is a powerful tool adopted globally by the conservationists to
guide teams that involve themselves towards conservation to effectively frame strategies and
measures which ultimately lead to success in terms of conserving either an ecosystem ot/and an
associated species or a set of species in a broad area of scope.

Ever since the term, CAP was framed some 20 years ago, the Conservation Action Planning
approach has been applied and adapted in projects globally. The principals and management
aspects of CAP have been widely adopted and applied by various groups, right from the rural and
indigenous residents, scientists, government officials, conservation and sustainable development
practitioners from the non-profit sectors at various scales. In India, on 13 October 1983, an
historic document has been adopted by the Indian Board for Wildlife, the apex advisory body in
this field in India and this was the Nazonal Wildlife Action Plan (Singh, 1985). The action plan
outlined the broad framework for a strategy and action programme for wildlife conservation in

India.
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Fig.5. Sites along with water bodies within the 10 km radius of the proposed expansion of
RWPL, visited during the survey with demarcation of 2 km contour for wildlife





Out of various strategies, the two important suggested strategies very well suit for the scope of

conservation work are as follow:

1. The rehabilitation of threatened and schedule species and their restoration to protected
portions of their former habitats, in a manner which provides some reflection of their

original distribution.

2. The development of research and monitoring facilities which will provide a scientific

understanding of wildlife populations and habitats essential to their proper management.

The CAP methodologies may also be used to cultivate a symbiotic relationship between the locals
and native fauna, without either of these two being affected by the proposed expansion of the

existing facility at RWPL.

In India, many CAPs have been prepared to conserve individual species or ecosystem in general.
For example, the CAP prepared to conserve the population of vultures is been adopted at national
level, whereas the present CAP will be implemented at regional or Taluk level, thus, will have its

limitations.

The basic concepts of ZSI’s conservation approach with respect to the proposed expansion of the
RWPL units follow an adaptable management framework by setting goals and priorities besides
developing strategies and taking actions in order to finally measure the results. In nutshell, CAP is
a framework to help the RWPL to focus its conservation strategies on clearly defined elements of
biodiversity or conservation targets and fully assess threats to these targets and to measure their

success in a manner that will enable them to adapt and learn over time.

6.1. Scope and Conservation Targets for RWPL

The scope of this study was to determine and delineate an area of interest where targeted diversity
spread over either at an ecosystem level or landscape level. Based on our preliminary survey, we
have demarcated a boundary of 10 km radius from the proposed project site and mapped the
targeted areas appropriately. Our target was to study the ecosystems along with their associated

threatened fauna so as to frame the CAP at the end of the project tenure. Having identified these





aspects, the study team has prepared a detailed GIS map on which the future conservation

oriented actions by RWPL (in coordination with the local forest department) should stay put.

6.2. Methodologies adopted for preparation of CAP

1. As a first step, ZSI team had discussions with the officials of both RWPL and the local forest
officials (Divisional Forest Officer, Barmer) about the broad idea of what the study team would
intend to do for RWPL at Bhadresh. This helped our team to gather more information in terms of
what the local stakeholders perceived about the project and how they wanted this whole project to
shape up in order to achieve the targets.

2. Secondly, the study team prepared a GIS map by plotting all the locations visited and species
recorded which are in various Schedules based on the priorities and conservation targets with
regard to the RWPL site and the proposed expansion, contour lines prepared for the species which
are in frequent movement within 10 km radius of the proposed expansion site. Because, at a later
stage, the RWPL must inform other stakeholders that the steps or CAP followed are suitable only
for the species found within its boundary and areas under influence.

3. Thirdly, ZSI has selected a list of species as focal conservation targets to be undertaken by the
RWPL. Though, there are many species such as Indian peafowl under the Schedule-I of the Indian
Wildlife (Protection) Act, 1972, we have selected only a few species (see Table 7) as because by
conserving these flagship species, possibly we can conserve other dependent species. Entire area
has been selected as one big target area within it all these species either reside permanently or visit
only during certain part of the year (for example migratory season for birds). The whole area
(within 10 Km radius) has a variety of habitats from sand dunes to scrub forest, and grassland
having set of species that are likely to have movement in and around the power plant (see Fig. 5)

and necessitate no disturbance due to any developmental activities around it.

Table 7. Possible presence of Schedule species within 10 km radius of proposed expansion

(a) Mammals:

1) Desert fox (Iulpes vulpes pussila) Schedule 1
1i) Indian fox (Vulpes bengalensis) -DO-
1i1) Chinkara (Gazgella bennettii) -DO-
(b) Aves:

1v) Burasian Spoonbill (Platalea leucorodia) -DO-
V) Tawny Eagle (Aqguila rapax) -DO-
vi) Indian Peafowl (Pavo cristatus) -DO-
(0) Reptiles:

vii) Desert Monitor (I aranus griseus) -DO-
viil)  Large Bengal Monitor (Iaranus bengalensis) -DO-






Besides the above schedule-I species, several threatened species »7z. Asiatic Jackal, Indian Fox and
Desert Fox (Schedule II); Wild Boar and Nilgai (Schedule III); Indian Long-eared Hedgehog,
Indian Gray Mongoose, Small Indian Mongoose, Northern Palm Squirrel, Indian Crested
Porcupine and Desert Hare (Schedule IV), and Indian Hairy-footed Gerbil, Indian Desert Gerbil,
Indian Gerbil, Black Rat or House Rat and Indian Brown Spiny Mouse (Schedule V) along with
several migratory and residential birds are reported to be occurring within the radius of 10 km

being known habitat for the species.

Costs involved while implementing the recommendations of CAP will entirely lie with the RWPL.
However, it would be ideal if RWPL set aside a quantum of money to support any major studies
targeting each of the identified species over a long period of time. Hence, we strongly recommend
the inclusion of future scientific studies on the identified species as part of the entire effort. Many
eligible institutions and individuals often rely on funds to sustain their research work on many
species of conservation importance. At this juncture, RWPL can step in and fast-track the funding
process after evaluating the set of proposals by an independent committee. If anything of that sort
happens, ZSI may help RWPL in scrutinizing the suitable project proposals. Local NGOs who
deal with biodiversity conservation of the area should be encouraged to educate the locals about
the importance of presence of above mentioned species in the vicinity of the plant and their

villages.

6.3. Recommendations of ZSI on Conservation Action Plan by RWPL

1. RWPL may propose to support Forest department for creating awareness among
common public especially for school children for importance and conservation of available

fauna.

2. ZSI stress upon for a strong mechanism to be in place to monitor the animal populations
on a long term basis. Being the dominant and wide occurrence species, an idea of
conducting ,,“ Annual Chinkara and Peafowl Counts be mooted and carried out by local
forest department involving school and college students for which RWPL may
earmark fund for the Forest Department. Capacity building workshop on conservation of
schedule species in the Direct Impact Zone of RWPL should be organized for
stakeholders including Frontline Staff of Forest Department and RWPL Employees.





Towards this, ZSI may provide support, for which M/s RWPL may consider

sponsoring this event logistically.

RWPL may support the local forest department to monitor the animal populations
especially of those Schedule species occurring within the 10 km radius of the power plant.
Monitoring activities should be scientific using standard sampling techniques adopted
elsewhere. Permanent monitoring plots may be randomly selected in consultation with
scientific experts. The montoring may be done jointly with RWPL staff and the Forest
Department for long-term monitoring of vegetation profile and associated animal density,
for which RWPL may allocate fund towards the activities to the Forest Department. Digital
database having information about the wildlife population in and around RWPL should be

maintained by Forest department through monitoring staff.

Since, the transportation of the lignite from mining-pit to the power plant is being done
with help of a conveyer-belt at the ground level, belts should be laid high enough at
suitable places, at sufficient number of places, to provide passage for free movements of

stray wild animals within the plant area.

Proper traffic management practice shall be implemented in the road stretch for
movement of heavy vehicles (Tipplers/Dumpers) in and around the Kapurdi-Jalapa lignite
mining area with proper signage for possible movement of wildlife (most frequently
Chinkara) and precaution for road accidents of wildlife. RWPL should impose no-
overtaking and speed limit policy for all vehicles including those carrying fly ash from the
plant. As part of the CSR (corporate social responsibility), RWPL should consider putting
up of signage on the Barmer-Jaisalmer Highways, that are passing through the 10 km

radius of the power plant.

Sign boards highlighting the importance of various threatened species exists there can also
be erected by RWPL with their logo and Forest Department for common public in villages

under Direct Impact Zone of RWPL.

Lighting can affect the animal behavior and their movement being in desert, many of the

wildlife species are nocturnal in habit. Therefore, effort should be made to minimize





lighting of the infrastructure and unnecessary/decorative nature of lighting should be

avoided, except for security purpose.

Provision should be made for rescue of the Chinkara and Peafowl or any other schedule
animal populations injured by road/other accident within the Direct Impact Zone and an
Animal Rescue Centre may be supported by RWPL to be executed by the Forest

Department.

As water bodies in the study area attracts many migratory species of birds ( atleast 17
species of birds recorded are winter visitors), therefore, all the ponds (water bodies)
available in the Direct Impact Zone of RWPL should not only be maintained throughout
the year, and also may be improved, if possible. This will not only help the sustenance and

survival of water birds, and the human populations residing in the area.

6.3.1. Institutions/NGOs/individuals to be involved for monitoring activities

This Conservation Action Plan should be targeted towards the local forest department as who are

the custodians of faunal diversity in and around the RWPL. However, the forest department solely

cannot monitor the population of various animals, hence, we propose the inclusion of various like-

minded organisations, local NGOs, schools and colleges, veterinary departments and even local

panchayats apart from individuals. Effective management of local wildlife depends upon how

successfully all the species are monitored year-round by the managers. Monitoring of various

animal species may be carried out by the following agencies. The list includes only a few

institutions and individuals and there may be many more interested institutions and individuals

who may turn up over the years to participate in the long-term monitoring activities.

List of management and research institutions proposed for monitoring activities:

@

(i)
(i)
(iv)
)

Chief Wildlife Warden, Rajasthan

Desert Regional Centre, Zoological Survey of India, Jodhpur
Bombay Natural History Society, Mumbai

Wildlife Institute of India, Dehradun

Centre for Environment Education, Ahmedabad

The commitment towards organizing/conducting long-term monitoring activities should remain

with the forest department as because the RWPL may exit the programme after committing





required funds. Indication of any successful long-term monitoring activities will get reflected in
terms of publicity it generates among general public and also in terms of research publications that

come out over a period of time by the researchers and institutions.

6.3.2. Financial Implications

The budget for the above mentioned specific and board recommendations given throughout the
CAP is to be conceived and implemented by the RWPL in consultation with Rajasthan Forest
Department. The ZSI strongly urges the RWPL to be more liberal in term of financially

supporting any long-term conservation efforts.

* * *k k* %
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A glimpse of existed plant of Raj West Power L imited, Bhadresh, Barmer, Rajasthan
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Conveyor Belt supplying Lignite to existing RWPL Plant
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Meeting of Director, ZSI and Scientists with Project Director, RWPL and Official

Meeting of Director, ZSI and Scientists with DFO, Rajasthan Forest Dept., Barmer





Glimses of field visit by ZSI team in and around RWPL Plant area






Glimpses of field visit by ZSI team in and around RWPL Plant area






Glimpses of human habitation in and around RWPL Plant area






Glimpses of human life in and around RWPL Plant area
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Glimpses of CSR initiatives by RWPL in Bhadresh

Water tank for supply to villages around RWPL Plant

Installation of Roadside lights in the villages as CSR initiative by RWPL





Glimpses of fauna (insects) in and around RWPL Plant area

Crocothemis servilia (Drury) Ictinogomphus rapax Rambur

Utetheisa pulchella (Linnaeus)  Anaphaeis aurota Fabricius
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Junonia orithya Linnaeus Junonia lemonias Linnaeus





Glimpses of fauna (birds) in and around RWPL Plant area

Indian Peafowl, Pavo cristatus (Linnaeus, 1758)

Common Myna, Acridotheres Grey Francolin, Francolinus
tristis (Linnaeus, 1766) pondicerianus (Gmelin, 1789)

White-eared Bulbul, Pycnotus
leucotis (Gould, 1836)

Pigeon, Columba livia





Glimpses of fauna (birds) in and around RWPL Plant area

Grey Heron, Ardea cinerea Linnaeus, 1758
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Black Winged Stilt, Himantopua Mallard, Anas platyrhynchos
himantopus (Linnaeus, 1758) Linnaeus, 1758

Little Cormorant, Microcarbo River Tern, Sterna
niger (Vieillot, 1817) aurantia (Gray, JE, 1831)





Birds in and around study area at RWPL, Barmer, Rajasthan
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Indian Chestnut-Bellied Sandgrouse, Pterocles exustus (Temminck, 1825)

Green bee-eater, Merops
orientalis Latham, 1801 fulicatus (Linnaeus, 1766)





Indian Peafowl, Pavo cristatus (Linnaeus, 1758) in and
around study area at RWPL , Bhadresh, Barmer, Rajasthan






Indian Gazelle or Chinkara, Gazella bennettii (Sykes, 1831) in and
around study area at RWPL , Bhadresh, Barmer, Rajasthan






Glimpses of fauna (mammals) in and around RWPL Plant area

Indian Gazelle or Chinkara, Gazella bennettii (Sykes, 1831)
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EXECUTIVE SUMMARY

» Project Description: M/s. Raj West Power Private Limited is planning the install 1x 660 MW lignite
based Thermal Power project near Bothiya Village, Barmer, Rajasthan. M/s. Cengrs Geotechnica Pvt.
Ltd. (Cengrs) has carried out a preliminary geotechnical investigations at the project site.

» Scope of Work: The scope of work includes seven (7) boreholes to the specified depth at the project
site, in order to determine site stratigraphy and to collect soil / rock and groundwater for laboratory
testing. Refer to Plate 1 for a layout plan.

» Site Stratigraphy: Based on limited data of 7 boreholes, the stratigraphy at site consists of an
overburden of aeolian sand to about 4.5-6.0 m depth (RL 182.1-183.6 m) underlain by weathered
disintegrated calcrete and shale. [Please see Section 4.3]

» Groundwater: Groundwater was met at 1.1-5.4 m (RL 184.1-186.6 m) depth during the period of our
field investigation (January-February, 2015). [Refer to Section 4.4]. Consideration may be given to
performing a thorough groundwater study to assess the groundwater conditions at site.

» Liguefaction Susceptibility Assessment: We are of the opinion that there may be a potential for
liquefaction in the loose soils encountered below the design groundwater level to about 4.5-6.0 m depth
(RL 182.1-183.6 m). [Refer to Section 5.2]

» Foundation Recommendations: Open foundations for the Switchyard, may bear at or below 2 m depth.
The Cooling tower foundations may bear at 4 m depth in soil or at 5 m depth on the weathered calcrete.
Foundations for the TG and Boiler may bear at or below 5 m depth ensuring a seating of at least 0.5 m
into the weathered rock formation. Foundations for the Chimney may bear on the weathered calcrete at
a depth of at least 6.5 m. Please refer to Section 5.5 of this report for our preliminary foundation
recommendations.

Shallow foundation is not a feasible foundation option at 1.5 to 3.0 m depth because soils are prone
liquefaction in the event of the earthquake. We suggest the following alternative foundation schemes for
light to medium loaded facilities bearing at shallow depths:

e Bored cast-in-situ Pile Foundations:, RCC bored cast-in-situ piles socketed into the refusal strata
may be used to support the structural loads. We recommend a minimum socket length of “3D” (D =
pile diameter). Our recommended safe capacities for 500 and 600 mm diameter piles are presented
in Section 5.6.

e Ground Improvement: Ground improvement may be carried out by provision of rammed stone
columns extending to the top of the refusal strata / weathered calcrete. Open foundations / raft
foundations may be provided on the improved ground, after verifying the extent of improvement
achieved on site.

» Recommendations for Further Investigation: The recommendations in this report are based on limited
borehole data and may please be considered as preliminary for the purpose of initial planning only. We
recommend that a detailed geotechnical investigation as given in Section 7.0 of this report be carried
out.
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INTRODUCTION

1.1 Project Description

M/s. Rajwest Power Private Limited is planning to install a 1x 660 MW lignite based Thermal
Power project near Bothiya Village, Barmer, Rajasthan. The power project site is close to Jalipa and
Kapurdi Lignite mines.

M/s. Cengrs Geotechnica Pvt. Ltd. has carried out a preliminary geotechnical investigation at
the project site. The scope was limited to obtain a preliminary assessment of strata characteristics and
includes seven (7) boreholes for the Switchyard, Cooling Tower, TG, Boiler and Chimney.

A layout plan showing the various structures and locations of our field investigations is illustrated
on Plate 1.

1.2 Related Reports

We had earlier conducted a geotechnical investigation for the adjoining power project in 2006.
The results of our earlier findings have been presented in our Final Report (Project No. 206130,
Volumes 1 to 6) titled “PROPOSED 1000 MW LIGNITE BASED THERMAL POWER PROJECT
BARMER, RAJASTHAN”. The site is about 700 m north of the currently planned power plant.

The scope of our earlier investigation included drilling of 73 boreholes, 33 static cone
penetration tests , 28 plate load tests, 6 seismic refraction tests, 33 field California bearing ratio test and
30 electrical resistivity tests.

As per the results of the earlier investigation, a surficial deposit of aeolian sand extending to 2 to
3 m depth is underlain by a 3-6 m thick gravel layer. Below this hard silty clay (bentonite) is met to the
final explored depth of 20 m. Groundwater was not met in 2006 although a perched water table was
observed in some boreholes locations.

1.3 Purposes of Study

The overall purpose of this study is to investigate the stratigraphy at the site and to develop
preliminary geotechnical recommendations for foundation design and construction.

To accomplish these purposes, the study was conducted in the following phases:

(@) drilling seven (7) boreholes to the specified depth at selected structure locations, in order to
determine site stratigraphy and to collect soil / rock and groundwater for laboratory testing;

(b) testing selected soil and groundwater samples in the laboratory to determine pertinent index and
engineering properties; and

(c) analyzing all field and laboratory data in order to develop preliminary geotechnical engineering
recommendations for foundation design and construction.

Initially, the scope included seven boreholes to 30 m depth or refusal, whichever is earlier.
However, refusal was met at all boreholes at about 4.5-6.0 m depth. In order to obtain sufficient
geotechnical data for foundation analysis, it was decided to extend one the borehole in the TG area (BH-
4) and one borehole for the Chimney (BH-7) further by about 15 m into the refusal strata.

1.4 Scope of Geotechnical Investigation

Details of the exploratory boreholes completed at the project site are tabulated below:

Project No. 214218-A Page 1 of 15
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UTM Coordinates™ , m Borehole
Structure Dz(s)irer?e(\)tli?)n FE:SSIC?S Termination
9 Easting Northing ’ Depth
Switch Yard BH-1 732672 2865723 189.5m 7.53m
Cooling Tower BH-2 733350 2865929 186.4 m 445 m
BH-3 732920 2865775 187.8 m 570 m
TG Area
BH-4 732914 2865711 187.7m 20.83 m
BH-5 732992 2865763 187.5m 6.60 m
Boiler
BH-6 733010 2865692 187.5m 5.94m
Chimney BH-7 733209 2865743 188.1m 21.77m
M UTM coordinates taken using a hand held GPS.
. A layout plan showing the locations of our field investigations is illustrated on Plate 1.
. The borehole locations were marked on the field by the client representative. A satellite image

2.0

indicating the test locations (as recorded using a hand-held Global Positioning System) is
presented on Plate 2.

o Reduced levels (RL) at the test locations were provided to us by the client.

FIELD INVESTIGATIONS

2.1 Soil Borings

The boreholes were progressed using a shell and auger to the specified depth. The diameter of
the borehole was 150 mm. Where caving of the borehole occurred, casing was used to keep the
borehole stable. The work was in general accordance with 1S: 1892-1979.

Standard Penetration Tests (SPT) were conducted in the boreholes at 1.5 m depth interval to
15 m depth and at 3 m depth interval below that by connecting a split spoon sampler to ‘A’ rods and
driving it by 45 cm using a 63.5 kg hammer falling freely from a height of 75 cm. The tests were
conducted in accordance with 1S: 2131-1981.

The number of blows for each 15 cm of penetration of the split spoon sampler was recorded.
The blows required to penetrate the initial 15 cm of the split spoon for seating the sampler is ignored due
to the possible presence of loose materials or cuttings from the drilling operation. The cumulative
number of blows required to penetrate the balance 30 cm of the 45 cm sampling interval is termed the
SPT value or the ‘N’ value.

Where the split spoon sampler did not penetrate the initial 15 cm seating in a total of 100 blows,
it is indicated “Ref" for an indicated amount of penetration. The ‘N’ values are presented on the soil
profile for each borehole.

Disturbed samples were collected from the split spoon after conducting SPT. The samples were
preserved in transparent polythene bags. Undisturbed soil samples were collected by attaching 75 mm
diameter thin walled ‘Shelby’ tubes and driving the sampler by light-hammering using a 63.5 kg hammer
in accordance with IS: 2132-1986. The tubes were sealed with wax at both ends. All samples were
transported to our NABL accredited laboratory at Noida for further examination and testing.
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2.2 Rock Drilling

Rotary drilling through the soil /rock was performed using heavy-duty, skid—-mounted Joy Voltas
90 diamond coring rotary drill machines. The drill machine has a hydraulic feed and is driven by a bevel
gear system run by a 28 HP Perkins engine. The drill chuck has four jaws to accommodate NW size drill
rod.

Drilling and sampling of the rock was performed using a NX size double tube core barrel. A 32—
carat diamond impregnated bit was used to drill through rock strata. It was attached to the end of a core
barrel, which is connected to the machine by a string of NW drill rods and rotated by the drilling
machine.

Water was circulated through the drill rods to the bottom of the hole. The water serves the
purpose of lubrication, cooling and protection of the diamond drill bit in addition to flushing the cuttings
out of the hole. A reciprocating pump was used to circulate the water. While drilling through soft rock
that is likely to collapse, casing was installed. A NX casing (80 mm OD) was used. The casing with a
diamond shoe bit was used to assist the casing to advance.

The percent recovery and Rock Quality Designation (RQD) was measured for each core run.
The percent recovery is defined as the percent ratio of the cumulative length of core sample recovered
to the total length of the core run. The Rock Quality Designation (RQD) is defined as the ratio of the
cumulative length of core pieces 10 cm or longer to the total length of the core run, expressed as
percentage.

The Rock Mass Rating (RMR), an engineering parameter that assists in assessing the rock
quality and behavior, is also presented on the individual rock profiles.

Details of samples collected and their respective RQD are presented on the rock profiles at
various depths. The color of return water and the extent of water loss while drilling the borehole
recorded on the boring logs may be used for an assessment of the nature of rock, water-tightness of
joints and possible presence of interconnected channels / cavities.

2.3 Groundwater

Groundwater level was measured in the boreholes after drilling and sampling was completed.
The measured water levels were recorded on the individual soil profiles.

LABORATORY TESTS

The laboratory testing has been carried out in our NABL accredited laboratory. The quality
procedure in our laboratory conforms to ISO/IEC-17025-2005.

Laboratory tests were conducted on selected soil and groundwater samples to determine their
physical and engineering properties. The testing procedures were in accordance with current applicable
IS specifications.

The following tests were conducted on selected soil and groundwater samples recovered from
the boreholes:

Laboratory Test IS Code Referred
Bulk Density By calculations
Natural moisture content IS : 2720 (Part-2)-1973, RA-2010
Specific Gravity IS : 2720 (Part-3)-1980, RA-2007
Grain size analysis IS : 2720 (Part-4)-1985, RA-2010
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Laboratory Test IS Code Referred
Liquid Limit and Plastic Limit IS : 2720 (Part-5)-1985, RA-2010
Consolidated drained direct shear test IS : 2720 (Part-13)-1986, RA-2010

4.0
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pH value IS : 2720 (Part 26)-1987, RA-2007
Chemical Analysis of soil* sulphates IS : 2720 (Part-27)-1977, RA-2010
chlorides IS : 3025 (Part-32)-1988, RA-2009
pH value IS : 3025 (Part-11)-1983, RA-2006
Chemical analysis of water* sulphates IS : 3025 (Part-24)-1986, RA-2009
chlorides IS : 3025 (Part-32)-1988, RA-2009

* Qutside NABL Scope
Engineering terms used to describe soils and rocks are explained on Plates 3 & 4, respectively.
A rock mass rating system is presented on Plate 5. A note on our NABL accreditation together with the
uncertainty in laboratory measurements is presented on Plate 6.

GENERAL SITE CONDITIONS

4.1 Site Conditions

The site is located near Bothiya Village, Barmer, Rajasthan. The site is about 5.2 km away from
NH-15. Bhadresh village is about 1.3 km in west direction. The water reservoir of the existing plant is
located about 0.7 km northeast of the site. There is an ash pond about 300 m southeast of the site.

4.2 Regional Geology

Bikaner, Jaisalmer and its surrounding areas were under the sea in Eocene Times”. The strata
exposed belongs to Laki Series. These areas are oil and gas bearing rocks of north western Rajasthan.
It also contains lignite.

The Middle Division of the Lakis comprise of considerable thickness of white or pale buff
limestones. The Lakis are succeded by the Ranikot beds and are sometimes found overlying the
cretaceous. The Eocene beds contain lignite and are overlain by Fuller’s earth (bentonite). Both lignite
and bentonite are mined in this area.

4.3 Site Stratigraphy

Based on the limited borehole data, the stratigraphy at site consists of an overburden of aeolian
sand underlain by weathered disintegrated calcrete with clay. A generalized description is presented
below.

A surficial heterogeneous fill is encountered at BH-1, 3 4, 5 and 6 consisting of silty sand with
gravel and fly ash that extends to about 1.5- 2 m depth (RL 188.0-185.5 m). The natural deposits at the
site to the depths investigated may be divided into three generalized stratum as described below:

Stratum-I: Silty fine sand / Fine sand: In general, aeolian sand is met to about 4.5-6.0 m depth (RL
182.1-183.6 m). The field SPT N-values range from 4 to 9 to about 4.5-6.0 m depth (RL 182.1-183.6 m).

@

Krishnan, M.S. (1986), “Geology of India & Burma”, CBS Publishers, New Delhi.
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Stratum-Il: _Calcrete with clay: Below Stratum-l, very weak calcrete, severely weathered, partly
disintegrated into sand is encountered to about 9.5-11.0 m depth (RL 177.1-178.2 m). In this stratum
refusal (N>100) is met. There are zones of clay within this formation. The core recoveries are generally
ranges from 4 to 17 % with nil RQD. The RMR value is about 12-15.

Stratum-Ill: _Shale: Stratum-lll comprises, very weak dark brown Shale, completely weathered,
disintegrated with infilling with hard expansive clay is met the final explored depth of 21.77 m (RL 166.33
m). The core recoveries and RQD are nil. The RMR value is 12.

All test results are presented on the individual soil / rock profiles on Plates 7 to 19. A summary
of the borehole profiles is illustrated on Plate 20. Plots of field and corrected SPT values versus depth
are presented on Plates 21 & 22, respectively.

4.4 Groundwater

The following table presents our measured water level in the completed boreholes the period of
our field investigation (January-February, 2015):

Structure Borehole No. e Reduced Level, m P o
Groundwater Table, m measurement
Switch Yard Area BH-1 54m RL 184.1 January, 2015
Cooling Tower Area BH-2 22m RL 184.2 February, 2015
TG Area BH-3 1.2m RL 186.3 January, 2015
BH-4 1.1m RL 186.6 January, 2015
Boiler BH-5 1.2m RL 186.3 January, 2015
BH-6 1.3 m RL 186.3 February, 2015
Chimney BH-7 22m RL 185.9 February, 2015

The groundwater level varies substantially across the site. The water level is probably
influenced by the water reservoirs of the existing plant on the northeastern side and the water-logging
adjacent to the ash pond on the southeast.

There was a flood in Barmer area in July-August, 2006. Due to the low permeability of the clays,
the water had not percolated below into the underlying soils. Most of the boreholes drilled for the
previous investigation did not encounter groundwater although a few boreholes encountered water. The
previous investigation was done after the floods and water level recorded in some boreholes may have
been influenced by the flood.

As per the Central Groundwater Board, depth to water level (2006) in the district monitored at
102 stations, the pre-monsoon water level in this locality may be between 10.43 and 71.35 m below
ground level. The post-monsoon water level is expected to be at about 1.30 to 59.70 m below ground
level. A rise in water level more than 10 m was observed in the Barmer block due to heavy rainfall in
August, 2006. Due to the presence of bentonite, the water had not percolated below into the underlying
soils. Hence water is observed in boreholes at shallow depth.

For a better assessment of the groundwater conditions at the project site we suggest as follows:

. Drill shallow boreholes to about 3 m below the groundwater level and record the water level.
These boreholes may be drilled on a 30 x 30 m grid for a better assessment of the groundwater
level trend.

. Place a standpipe in a few selected boreholes (at least 10-15 points across the site) and monitor

the water level on weekly basis for a period of at least 1-2 years.

Project No. 214218-A Page 5 of 15





Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan

M/s. Raj West Power Private Limited

B CENGRS qbﬂ BV

5.0

2NN

. If required, a hydro-geological assessment of the site may be done to assess whether the
shallow groundwater table is a perched water table and possible presence of deeper permanent
groundwater table. This may include vertical electric soundings to 100-150 m depth in addition
to hydrological assessment.

If required, we shall be pleased to assist you with such a study.

FOUNDATION ANALYSIS AND RECOMMENDATIONS

5.1 General

A suitable foundation for any structure should have an adequate factor of safety against
exceeding the bearing capacity of the supporting soils. Also the vertical movements due to compression
of the soils should be within tolerable limits for the structure. We consider that foundation designed in
accordance with the recommendations herein will satisfy these criteria.

5.2 Liquefaction Susceptibility Assessment

Liguefaction is defined as the transformation of a granular material from a solid to a liquefied
state as a consequence of increased pore-water pressure and reduced effective stress (Marcuson,
1978)(2). Increased pore pressure may be induced by the tendency of granular materials to compact
when subjected to cyclic shear deformation, such as in the event of an earthquake.

As per IS: 1893-2002, liquefaction is likely to occur in loose fine sand below water table.

The following points are highlighted for the soils encountered, with reference to the liquefaction
susceptibility assessment:

1. As mentioned in Section 4.3, loose aeolian sand layer is met to about 4.5-6.0 m depth (RL
182.1-183.6 m).

2. SPT values in the silty sand ranges from 4 to 9 to about 4.5-6.0 m depth (RL 182.1-183.6 m),
below this, refusal (N>100) is met.

3. As mentioned in Section 4.4, the water table is met at about 1.1-5.4 m (RL 184.1-186.6 m)
depth during our field investigation (January-February, 2015).

In view of the above, the overburden soils encountered to about 4.5-6.0 m depth (RL 182.1-
183.6 m), are prone liquefaction in the event of an earthquake.

According to Fig.1 of IS: 1893 (Part-1)-2002 showing seismic zones, the project site falls under
Zone-lll. The design for seismic forces should be done considering the project site in Zone-lIl.

Foundations for the project are likely to bear on dense sand or weathered calcrete / refusal
strata. We anticipate that the strata below the proposed founding level shall not experience liquefaction
during earthquakes.

5.3 Foundation Type and Depth

As discussed in Section 4.3, at BH-2, 3, 4, 5, 6 & 7 the overburden sands are loose in condition
with SPT values ranges from 4 to 9. These soils are prone liquefaction in the event of the earthquake. In
view of this, shallow foundations bearing on the overburden soils are not a feasible foundation option.

@

Marcuson, W.F. (lll) (1978), “Definition of terms related to liquefaction”, J. Geotech Engg. Div,, ASCE, 104(9), 1197-
1200.
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We recommend as follows:

1) In general, open foundations / raft foundations for all important facilities of the power plant
should bear on underlying rock formation.

2) At the Switchyard location (BH-1), open foundations may bear on the dense sand at or below
2 m depth.

3) Foundations for the Cooling tower may bear at 4 m depth in soil or at 5 m depth on the
weathered calcrete.

4) Foundations for the TG and Boiler may bear on the refusal stratum at or below 5 m depth
ensuring a seating of at least 0.5 m into the weathered calcrete.

5) Foundations for the Chimney may bear on the weathered calcrete at a depth of at least 6.5 m.

We recommend the following founding levels for the various structures planned at the project

site:
Structure Borehole Foundation Tvoe Foundation RL of Foundation Bearing
No. yp Depth, m Foundation, m Stratum
2.0 187.5
Switch Yard Area BH-1 Open Foundation Silty sand
3.0 186.5
Cooling Tower BH-2 Open Foundation / 4.0 182.3 Silty sand
Area Raft Foundation 5.0 181.3 Weathered Calcrete
; 5.0 183.0
TG Area, Boiler BH 3é 45, Spend/ I;(_aft Weathered Calcrete
oundation 6.0 182.0
Chimney BH-7 Raft Foundation 6.5 181.6 Weathered Calcrete

For light to medium loaded facilities, we propose the following alternative foundation schemes:

. Ground improvement may be done by provision of stone columns etc [Refer to Section 5.7].
The stone columns should extend to the top of the underlying rock / refusal strata. Open or raft
foundations may be provided on the improved ground after verifying the effectiveness of the
improvement.

. RCC bored cast-in-situ piles socketed into the underlying rock may be provided. We suggest
500-600 mm diameter bored piles. Our recommended safe pile capacities are presented in
Section 5.6.

It may please be noted that the recommendations given in this report are based on limited
borehole data and should therefore be considered as preliminary for the purpose of initial planning only.
A detailed geotechnical investigation should be performed with sufficient boreholes to at least 30 m
depth in addition to other tests in order to assess the final safe bearing capacities for design.

5.4 Concepts of Analysis

5.4.1 Open / Raft Foundations on Soil

Bearing capacity analysis for open / raft foundation has been done in general accordance with
IS: 6403-1981. The bearing capacity equation used is as follows:
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Clnet sate = 1 [cNeg: det A(Ng-1) &idgt 0.5 BY' N, dyRy]
F

where:
Onetsafe = safe net bearing capacity of soil based on the shear failure criterion.
q = overburden pressure
Rw = water table correction factor
F = Factor of safety, taken as equal to 2.5 in accordance with 1S:1904-1986.
Cabagy, = Shape factors. For Strip footings, &= ¢q=¢,=1

For Square footing, ¢c=1.3, =12, ¢, =0.8

dc.dg, d,= Depth factors
For $<10,dc=1+02tan(45+¢ /2)D/B,dq=d,=1
For $>10,dq=d,=1+0.1tan (45+¢/2)D/B

Appropriate values have been substituted into the bearing capacity equation given above to
compute the safe net bearing capacity. The values have been checked to determine the settlement of
the foundation under the safe bearing pressure. The allowable bearing pressure has been taken as the
lower of the two values computed from the bearing capacity shear failure criterion as well as that
computed from the tolerable settlement criterion.

Settlement analysis has been performed based on the SPT values in accordance with Clause
9.1.4 of IS 8009 (Part 1)-1976 Fig.9.

5.4.2 Open/ Raft Foundation on Rock

Analysis for allowable bearing capacity on rock has been done using the following methods:

0] Presumptive values as published in IS: 12070.
(ii) Based on rock mass rating (RMR values) as per 1S:12070.
(i) Using Bearing Capacity Factors, as given in “Foundation on Rock” by Duncan C.Wyllie
(1992)
o Presumptive Values:

The classification of rock mass for assessing safe bearing pressure based on rock type is as

follows:
Material Ons (T/M?)
Bedded limestone in sound condition 400
Sedimentary rock, including hard shales and sandstones 250
Soft or broken bed rock (excluding shale), and soft limeston 100
Soft shale 30

Reduction factors are to be applied on the above presumptive values for saturation and
orientation of joints.

° Based on Rock Mass Rating (RMR)

Analysis has been carried out using the RMR also known as Geo-mechanics classification @ by
considering classification parameters and their ratings. Depending upon the quality of rock as assessed
from the RMR values, the net safe allowable bearing pressures are specified in IS: 12070.

@ Bieniawski, Z.T (1989). “Engineering Rock Mass Classifications”, A Complete Manual for Engineers and Geologists

in Mining, Civil & Petroleum Engineering, John Wiley Publication, New York.
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) Using Bearing Capacity Factors (Duncan C. Wyllie®)

Based on our evaluation of rock characteristics, parameters may be selected for foundation
analysis by using following equation.

Quit = € N.Cc + 0.5BY NyCy + YD Nq
where :

cohesion intercept

angle of internal friction of the rock mass
width of foundation

depth of foundation

effective unit weight of rock

correction factors for foundation shape
1.20 for circular foundation

1.25 for square foundation

0.70 for circular foundation

0.85 for square foundation

bearing capacity factors which are a function of ¢.

C,

O0O=<0OWe o
6’9

C,

Ne,Ng,N,

The bearing capacity factors may be calculated using the following equations:

Ne = 2 N% (N, + 1)
0. 2

Nr = N¢ (N¢ 'l)

Ng = N,

N, = tan®(45 + ¢/2)

The net safe bearing capacity may be worked out using the following equation:

Ons = 1 [qu-YD]
F
where :
Ons = net safe bearing capacity
F = factor of safety (taken as 3.0)

5.4.3 RCC Bored Cast In-situ piles Socketed into Rock

The safe capacity of piles socketed into rock has been calculated as per IS 14593-1998 as the
sum of the pile tip resistance and the friction along the socket. The following equation has been used:

1 nd? i
Qsate = [ CuNc + aCsnd’s ]
F 4
where :
Qsafe = Safe axial compressive capacity of pile
Cu= Shear strength of rock below base of pile
N¢ = Bearing capacity factor, taken as 9
o= A multiplying constant, taken as equal to 0.9 (recommended value)

@ puncan C.Wyllie (1992) “Foundation on Rock” by E&FN SPON (An imprint of Chapman & Hall) pp.114
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Cs= Average shear strength of rock adjacent to shaft in the socketed length
ls = length of socket
D= diameter of pile
F= Factor of safety, usually taken as 6

The ultimate pile uplift / pullout capacity has been computed using the following equation as
given in IS 2911:Part-1, Section 2 (1979).

L

M-

fsAsLi:| + W

Il
uN

M-

(aC + piktand)AsLi} + W

1l
N

where :

Quit = ultimate pile capacity

fs = unit skin friction

o = adhesion factor

Ci = cohesion intercept in it layer

pi = overburden pressure at centre of i layer

k = coefficient of lateral earth pressure

S = angle of friction between soil and pile (taken as equal to ¢;) for the it layer
As = surface area of pile per m length

L = length of pile section in i layer

w = Weight of pile

55 Net Allowable Bearing Pressures for Open foundation / Raft Foundation

The following table presents our recommended values of net allowable bearing pressures for
the proposed foundations:

Foundation | Foundation RL of Foundation RECerTEn Gl .NEI
SHLELE Type Depth, m Foundation, m | Bearing Stratum HlEEDIE EEE
yp pth, : 9 Pressure, T/m?
2.0 187.5 20.0
. Open I
Switch Yard Area Foundation Silty fine sand
3.0 186.5 25.0
. O%e':. 40 182.3 Silty fine sand 25.0
Cooling Tower Area oundation
/ Raft 50 181.3 Weathered 32.0
Foundation : : Calcrete :
N / Raft 5.0 183.0 Weathered 32.0
TG Area, Boiler pen/Ra cathere
Foundation Calcrete
6.0 182.0 36.0
. Raft Weathered
Chimney Foundation 6.5 181.6 Calcrete 42.0

The following points are highlighted with reference to the above-recommended safe net bearing
pressures:
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1. The above values include a bearing capacity safety factor of 2.5 for foundations bearing on soil
and safety factor of 3.0 for foundations bearing on rock. Total settlement of foundations bearing
on soil is expected to be about 25 mm. Foundations on rock may experience total settlement of
less than 10 mm.

2. The change in SBC for different foundation sizes is insignificant. Therefore, the recommended
values may be considered applicable for all sizes of foundations including raft foundation.

3. For foundations on rock, all loose, weathered or fragmented rock should be removed so that
foundation may bear on the firm rock. In case loose soil or rock fragments are observed during
excavation below the founding level, it should be over-excavated to the top of the underlying
firm rock and replaced by lean concrete.

4, The rock surface should be roughened and scarified so as to ensure a proper bond between
rock and concrete.

5. In order to limit the influence of adjacent foundations on each other, we recommend a minimum
lateral edge-to-edge spacing of “0.8B” between adjoining foundations (where B = width of larger
foundation). If this criterion cannot be satisfied, consideration may be given to provision of
combined footings / strip footing foundations.

6. The recommendations given above may please be considered as preliminary for the purpose of
initial design. Final values of SBC should be based on a detailed geotechnical investigation to
be performed as per the project requirements.

5.6 Recommended Pile Capacities Socketed into Refusal Strata

For piles bearing on the refusal strata, we propose a minimum socket of “3D” into the refusal
strata (D = pile diameter). We recommended the following values of safe pile capacities for 500 and
600 mm diameter RCC bored cast-in-situ piles socketed into weathered calcrete with cut-off level at
about 1 m below the ground level:

Pile Diameter, | Length of socket into Pile Length Regomlin::‘néjgdt nge E”?I' Capacity
mm refusal strata, m below COL, m LS T MO LOLTEs
Compression Pullout
15 6.0 44 9
500
2.0 6.5 48 10
18 6.3 63 12
600
2.4 6.9 70 14
The following points are highlighted with refer to the above capacities:
1) The above values include a safety factor of 6 under compressive loading and 3.0 for pullout.
2) Please note that the compression capacity is derived primarily from the rock socket. Therefore,

the actual pile length shall vary depending upon the depth to refusal strata. The length of socket
as given in the table above should be ensured in order to achieve the above capacities.

3) Safe pile capacities for piles with intermediate length of socket may be interpolated linearly
between the values given above.

4) The pile capacities given above may be taken as a guideline for initial design. Final pile
capacities should be confirmed by conducting initial pile load tests as per IS: 2911-Part-1V.

Project No. 214218-A Page 11 of 15





Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan

M/s. Raj West Power Private Limited

B CENGRS (]bﬂ BD

2NN

5) The pile tip should be cleaned properly so as to ensure that all broken rock fragments and
disintegrated rock are removed.

6) A plan of initial and routine load test should be implemented at site so as to ensure that the safe
load on the pile equals or exceeds the design values.

7) Pile integrity tests (PIT)(S) should be carried out on all working piles as a quality check load tests.

5.7 Ground Improvement by Rammed Stone Columns

To improve the bearing capacity of the founding soils, mitigate the liquefaction potential at the
site, and minimize the total and differential settlements under the anticipated loads; we suggest the use
of rammed stone columns. The technique of improving the engineering properties of soil by provision of
gravel piles / rammed stone columns is a cost effective system ® Ground improvement will also ensure
greater stability in the event of a major earthquake.

In this scheme, 63 mm down, graded, stone aggregate mixed with 40 mm and 20 mm stones
are placed and compacted in boreholes drilled to the desired depth. The borehole is filled with the
stones to a height of about 1 m above the bottom of the hole and is rammed using a heavy rammer
(minimum 1 ton weight) till a set is obtained. Ramming is done on the gravel layer. The process is
repeated till the gravel pile / stone column is constructed up to the desired depth.

The granular pile should be constructed by placing the stone aggregate in the pile with
adequate ramming. The granular piles may be constructed in a triangular grid pattern, covering the
entire area of the foundations. In order to ensure peripheral restrainment, at least two rows of stone
column / granular piles should be provided outside the loaded areas. On top of the piles, a 50 cm thick
gravel pad may be placed. Foundations may be constructed on top of this gravel pad.

The stone columns should extend to the top of the underlying rock / refusal strata. We suggest
use of 500 mm diameter rammed stone columns spaced 1.5-2.0 m apart. The spacing may be
optimized as per the required safe bearing capacity. We expect that the net allowable bearing pressure
of the ground after improvement may be about 15-20 T/m®. However, the same must be confirmed on
site by constructing trial stone columns and testing them on site.

We suggest the trial stone column be installed at site and load tested in order to assess the safe
bearing capacity and developed field expectance criterion. The spacing between the stone columns may
be optimized based on an acceptance criterion to be developed on site.

Load tests on single stone column and group of three stone columns on trial stone columns
installed at different spacing may be used to select the suitable spacing to achieve the desired bearing
capacity. The size of the test plate shall be decided based on the stone column diameter and spacing
between the stone columns. Boreholes / cone penetration tests should be done in between the stone
column / granular piles to assess the extent of ground improvement achieved on site.

Open / Raft foundations may be adopted on the improved ground, after verifying the
effectiveness of the ground improvement method used on site.

®)

(©)

Sanjay Gupta, Ravi Sundaram and Sorabh Gupta (2008), “Pile Integrity Testing for Monitoring Pile Construction”,
Proceedings, National Symposium on Geoenvironment, Geohazards, Geosynthetics and Ground Improvement-
Experiences and Practices (4G) Indian Geotechnical Society (Delhi Chapter) pp 173-178.

Ravi Sundaram and Sanjay Gupta (1996), “Gravel Piles: Construction and Field Testing”, Proceedings, Seminar on
Piles, Indian Geotechnical Society Delhi Chapter, pp 72-81.
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5.8 Definition of Net Bearing Pressure

For the purposes of this report, the net allowable bearing pressure should be calculated as the
difference between total load on the foundation and the weight of the soil overlying the foundation
divided by the effective area of the foundation. The gross bearing pressure is the total pressure at the
foundation level including overburden pressure and surcharge load. The following equations may be
used:-

Onet = [(Ps+ Wi+ W) I A - S,
Ogross=  Onet + S, = (Ps + Wi + W) / A
where
Onet = net allowable bearing pressure
Ogross = gross bearing pressure
Ps = superimposed static load on foundation
W; = weight of foundation
W = weight of soil overlying foundation
A = effective area of foundation
Sy = overburden pressure at foundation level prior to excavation for foundation.

It may please be noted that safe bearing pressures recommended in this report refer to “net
values”. Fill placed over the EGL should be considered as surcharge load.

FOUNDATION CONSTRUCTION CONSIDERATION

6.1 Excavation

Temporary open cut excavations through soil and the underlying weathered rock should be
performed simultaneously with dewatering. Excavations through the overburden soils for foundation
construction may be cut using side slopes of 1-vertical on 0.8 to 1.2-horizontal. A horizontal berm, at
least 1.5 m wide should be provided at about 2.5-3 m depth. If excessive sloughing or caving occurs, the
slopes may be flattened to ensure stability.

Excavation through the weathered calcrete may be done nearly vertically. Localized zones of
soft disintegrated rock may be removed for stability purpose.

Dewatering for foundation construction below water table may be done by pumping from shallow
wells. A vacuum well-point system may be used to dewater the overburden sands.

6.2 Foundation Level Preparation

All loose soils should be removed and the exposed foundation bearing surface should be
watered and compacted properly using rammers / rollers. In case mechanical means like excavators
are deployed for excavations, the excavations should be carried out up to 0.3~0.5 m above the
proposed level. The last 0.3~0.5 m depth of excavation should be carried out manually, so that the
founding soils are not disturbed / loosened.

For foundations resting on rock, all loose, weathered or fragmented rock should be removed so
that foundations may bear on the natural undisturbed rock formation. The rock surface should be
roughened, scarified and watered thoroughly to ensure proper bond between rock and concrete. The
foundations should be seated at least 0.5 m into the rock formation.
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The surface should then be protected from disturbances due to construction activities so that the
foundations may bear on the natural undisturbed ground. We recommend the placement of a 75 to 100
mm thick “blinding layer” of lean concrete to facilitate placement of reinforcing steel and to protect the
soil/rock from disturbance.

6.3 Chemical Attack

Results of chemical tests on soil and groundwater samples are presented on Plate 35.

The results indicate that the soils contain 0.09-0.11 % sulphates and 0.02-0.10 % chlorides. The
groundwater contains 398 to 489 mg/l sulphates and 542-1212 mg/l chlorides. The pH value of soil is
7.9-8.0 and that of groundwater is 7.5-7.8 indicating nearly neutral condition.

IS: 456-2000 recommends that precautions should be taken against chemical degradation of
concrete if

> the sulphates content (SO3) of the soils exceeds 0.2 percent, or
> the sulphates content (SO3) of the groundwater exceeds 300 mg per litre.

Comparing the test results with the specified limits in IS 456-2000, the sulphate content of the
soil is within the specified limit, whereas, the sulphates content of ground water are higher than the
specified limits.

In our opinion, the groundwater at site is marginally aggressive to concrete. The strata may be
classified under Class-2 category as described in 1S-456-2000.

We recommend the following measures to limit the potential for chemical attack:

(1) Foundation concrete should contain minimum cement content of 330 kg/m°. Piles should contain
a minimum cement content of 400 kg/ms.

2) Water cement ratio in foundation concrete should not exceed 0.50.

3) A clear concrete cover over the reinforcement steel of at least 50 mm should be provided for all
foundations.

4) Foundation concrete should be densified adequately using a vibrator so as to form a dense
impervious mass.

6.4 Variability in Subsurface Conditions

Subsurface conditions encountered during construction may vary somewhat from the conditions
encountered during the site investigation. In case significant variations are encountered during
construction, we request to be notified so that our engineers may review the recommendations in this
report in light of these variations.

RECOMMENDATIONS FOR FURTHER INVESTIGATION

The recommendations in this report are based on limited data of seven boreholes at selected
structure locations. We recommend that a detailed geotechnical investigation be performed to assess
the stratigraphy at various structure locations. We suggest as follows:

. Boreholes: Sufficient boreholes to at least 20-30 m depth may be drilled to obtain the soil and
rock profile at the various structure locations. We suggest that that minimum 20-25 be drilled
depending on the plant layout.
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. Plate Load Tests: The tests may be performed at locations of lightly loaded facilities at shallow
depth.
. Crosshole Seismic_Tests: The test may be performed at structures that are likely to

experience dynamic loading such as TG, Boiler, etc.

. Electrical Resistivity Tests: The test can provide useful data for design of the electrical
grounding system and may be performed at the locations of Switchyard, TG, etc.

. Field Permeability Tests: The test may be performed for design of the water holding ponds, if
any.
. Field CBR Tests: The test coupled with laboratory CBR tests can provide data for design of the

internal plant roads.

. Groundwater Study: As suggested in Section 4.4, a detailed groundwater study together with
long-term monitoring shall provide useful inputs on the groundwater regime in the project area.
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Satellite image taken from Google Earth®
Test Locations marked as per GPS coordinates taken on site using hand-held Garmin ® device
Accuracy of hand-held GPS device generally ranges from 4-6m, and varies depending on the availability of satellite connection at the site

Satellite Image of Site and Test Locations

Project No. 214218-A Plate 2 of 35






Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited QD QB
I s e CENGRS q
aly
Plasticity of Clay Plasticity Chart
60
Plasticity Liquid Limit UG (OO (U VO SO0 WO SOOI NN SO SN N )
g H H H H H
»
Low Plastic <35 <
£ 30
. . =
Medium Plastic 351050 1 N T W W W S il R W R S
] : : ; H : : ; ;
) ) = é : i ; | MHOFOH |
High Plastic >50 & 10/ i
JI—w
(1] 10 20 30 40 50 B0 70 80 a0 100
Liquid Limit, (%)
Consistency of Cohesive Soils Density Condition of Granular Soils
Cohesion . Static Cone Tip
Consistency Intercept, S\P/; ((':) Dz::r?ltt{)r S\P/; (l':) Resistance
kg/sg.cm u P u kg/sg.cm
Very Soft <0.1 Oto2
Very Loose Oto4 <20
Soft 0.1t0 0.25 2to4
Loose 41010 20to 40
Firm/Medium 0.25t0 0.5 4t08
Medium Dense 10to 30 40to 120
Stiff 0.5t0 1.0 8to 15
Dense 30 to 50 120 to 200
Very Stiff 1.0t0 2.0 15to0 30
Very dense >50 > 200
Hard >2.0 > 30

Degree of Expansion of Fine Grained Soils

C - : Free Swell Degree of '
Liquid Limit Plasticity Index Shrinkage Index Percent . Degree of Severity
20-35 <12 <15 <50 Low Non-critical
35-50 12 - 23 15 -30 50 -100 Medium Marginal
50-70 23-32 30-60 100 - 200 High Critical
70-90 > 32 > 60 > 200 Very High Severe

Engineering Description of Soils
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited ﬂD QB
B CENGRS (] 8'7
Indtact Rock Strength
Unconfined Compressive . .
Term b Field Estimation of Hardness
Strength (kg/sg.cm)
Extremely Strong >2000 Several blows of geologic hammer required to break specimen
Very strong 1000 to 2000 More than one blow of geologic hammer required to break specimen
Strong 500 to 1000 Hand held specimen can be broken with single blow of hammer.
Moderately strong 125 to 500 Indentation of 5 mm with sharp end of pick
Moderately weak 50 to 125 Too hard to cut by hand into a compression test specimen
Weak 12.5to 50 Materials crumble under firm blows with the sharp end of a geologic pick.
Very weak 410 12.5 Brittle or tough, may be broken by hand with difficulty
Relationship of RQD and Rock Quality Weathering Grade
. Rock Quality Designation (RQD),|Fresh : No visible sign of rock material weathering: perhaps
Rock Quality ) . . R L |
% slight discoloration on major discontinuity surfaces
Very Poor 0-25
y Slightly weathered: Discoloration indicates weathering of rock
Poor 25.50 material and discontinuity surfaces. All the rock material may "
be discolored by weathering and may be somewhat weaker
] externally that in its fresh condition
Fair 50-75
Moderately weathered : Less than half of the rock material is
Good 75-90 - . .
decomposed and/or disintegrated to a soil.Fresh or discolored "
Excellent 90-100 rock is present either as a continuous framework or as core
stones
Highly weathered: More than half of the rock material is
decomposed and/or disintegrated to a soil.Fresh or discolored v
rock is present either as a continous framework or as core
stones
RQ_D IS trigopercelntage r?t'o of the Lotal Ier|1?th oLln:cact core Completely weathered: All rock material is decomposed and/or
specimen mm long or longer to the total length of core run. disintegrated to soil. The original mass structure is still largely \
intact

Rock Description Terms

Igneous Rock formed by cooling of molten rock/earth mass.Example:Granite, basalt.

Sedimentary  |Rock formed by deposition of sediments. Example: Sandstone, Limestone. Shale.

Sedimentary rock metamorphosed by natural process under the action of high termperature and

Metamorphic pressure.Example:Quartzite, slate.

Solution cavities |Cavities formed by dissolving of rock in water-during flow of underground water, usually observed in limestone.

Deposits of crystals, usually calcite or gypsum, formed in solution cavities during the drying of the water inside these

Vugs cavities.

Usually of igneous nature formed by intrusion of such matter into sedimentary rock formations. Intrusions cutting across

Intrusions ) ; . ) .
bedding or structural planes are called dykes. Intrusions conforming to bedding/structural planes are called sills.

Porphyritic A rock texture term, describes igneous rock containing relatively large crystals set in a fine grained groundmass.

Vesicular Small gas bubbles trapped in volcanic lavas during solidification.

Engineering Desciption of Rocks
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

2NN

M/s. Raj West Power Private Limited
B CENGRS (] BV
A. Classification Parameters and Their Ratings
Parameter Rating of Values
Point-load for this low range, uniaxial
strength index >10 4-10 2-4 1-2 . 9e
MP compressive test is preferred
Strength of Intact (MPa)
1 Rock Material Uniaxial
compressive >250 100-250 50-100 25-50 5-25 1-5 <1
strength (MPa)
Rating 15 12 7 4 2 1 0
Drill core quality RQD(%) 90-100 75-90 50-75 25-50 <25
2
Rating 20 17 13 8 3
Spacing of discontinuities >2m 0.6-2m 200-600m 60-200 mm <60 mm
3
Rating 20 15 10 8 5
very rough_surfaces Slightly rough surfaces Slightly rough Slickensided surfaces
Not continuous . surfaces . .
" ' — ) separation <1 mm . or Gouge< 5mm thick Soft gouge>5 mm thick or
Condition of discontinuities No separation ; separation < 1 mm| - A -
4 thered wall slightly weathered Highl thered or separation 1-5 mm| separation >5mm Continuous
unwearoecz:(e wa walls 9 yv\\jvjli‘ ere continous
Rating 30 25 20 10 0
'nﬂolw per 10 m tunnel None <10 10-25 25-125 >125
ength (L/mm)
Ratio :
Ground Joint water pressure 0 <0.1 0.1-0.2 0.2-0.5 >0.5
5 water
General Conditions Completely dry Damp Wet Dripping Flowing
Rating 15 10 7 4 0
B. Rating Adjustment for Discontinuty Orientation
Strike and dip Very .
. . Favourable Fair Unfavourable| Very unfavourable
orientations of favourable i
Tunnels and mines 0 -2 -5 -10 -12
Rating Foundations 0 -2 -7 -15 -25
Slopes 0 -5 -25 -50 -60
C. Rock Mass Classes Determined from Total Ratings
Rating 100-81 80-61 60-41 40-21 <20
Class no. Il ] I\ \%
Description Very good rock Good rock Fair rock Poor rock Very poor rock
D. Meaning of Rock Mass Classes
Class No. I Il 11 v Vv
. 20 yr forl5 m .
Average stand-up time span 1 yr for 10 m span 1 wk for 5 m span 10hr for 2.5 m span 30 min for 1 m span
Cohesion of the rock mass (kPa) >400 300-400 200-300 100-200 <100
Frictin angle for the mass (deg) >45 35-45 25-35 15-25 <15
Rock Mass Rating System
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited ﬂD QB

B CENGRS (]bﬂ BD

NABL ACCREDITED LABORATORY

Our laboratory is accredited to National Accreditation Board for Testing and Calibration Laboratories (NABL),
New Delhi. The quality procedures in our laboratory conform to the International Standard ISO/IEC: 17025-2005.
The accreditation assures our clients of work quality in conformance with international norms and practices. It

authorizes us to use the NABL logo on test results.

To maintain the necessary level of quality and reliability in all measurements on a continual basis, we indulge in
the following:

> Use of calibrated equipment, regular maintenance and good housekeeping are a part of our work culture.

> Inter-laboratory comparison, proficiency testing and replicate testing, continuing education - ensure uniform
quality of results.

> Internal Audit of quality procedures is done by our qualified ISO 17025 auditors to the requisite standards.
NABL conducts external audit.

UNCERTAINTY

Every measurement entails an uncertainty. It is well known that no measuring instrument can determine the true
value of any measurement. The cumulative effect of factors such as sensitivity of equipment, accuracy in calibration
human parameter determined from these measurements.

As a part of our commitment to our clients, we have worked out the uncertainty in the parameters reported by our
laboratory. Although this does not form a part of our contract our contract agreement, we present below our

statistical estimate of uncertainty of various parameters based on our most recent evaluation (Dec., 2013).

Test / Parameter Uncertainty* Test / Parameter Uncertainty*
Moisture Content +0.12% Free Swell Index, % +1.06 %
Bulk & Dry Density +0.003 g/cc Swell Pressure +0.43%
Specific Gravity +0.02 Ce1 + 0.0003
Liquid Limit +0.16 % L Ce2 + 0.003
Consolidation
Plastic Limit +0.13 % my +0.0003 cm?/kg
Shrinkage Limit +0.26 % Pe +0.15 kg/cm?
Unconfined 2 CD Direct Shear o
Compression ¢ +0.009 kg/cm Test ¢ +0.57
UU Triaxial c +0.55% Soil Coarsseoﬁjéalned + 0.8% of particle size
Test Gradation | _. . ] ] ]
) +0.11% Fine grained soils + 0.5% of particle size
Std/Mod MDD +0.03 g/cc Coefficient of Permeability +9.18 % of value
Proctor .
Compaction | OMC +0.12 % Crushing  |+0.80 % of
Rock Strength value
Point Load |+0.04 % of
0,
Laboratory CBR +0.61% Strength Index value

* at 95 percent confidence level for coverage factor of 2

Uncertainty in Laboratory Measurements
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

PR
CENGRS q 7
Soil Profile (BH-1) Al

Location : Switch Yard Area Termination Depth:  7.53m (RL 182 m)  Boring Method : Shell & Auger
UTM Coordinates : 732672.00 m E, 2865723.00 m N Ground Water Depth : 5.35m Casing Depth : 5.0m
Surface Elevation : RL 189.50 m Boring Start : 28-Jan-15
Certilicate No. T-1741 Ground Water Level : RL 184.2m Boring Finish : 28-Jan-15
Depth, m sSpT® __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests
S
- 035 ol x g 2 ©
Z |s © g = S c
: - > SOIL DESCRIPTION = —~ |8 2 > o o D o g
e g n =) | & |E B = o o 3 8 c
o s |2 = sl |l 8[| |2 |geE|lce]|e o |« €8s | S| B =8
2 S |5 5 c |3 Sl S| sl e|le |os|29e|3 5|11 E2E| 28 E| 0o
§ e |25 | & 51 z|2|2|3l3]|%|3l=2|22|2 8| 8|€Eg98|2£58|58%9
L | ° 0 t |3z| & c|lo|ld|lblolSlalagldasfdes8| a6 |2|8aZ|SEZ|SFET
0.00|1.00( Ds1 g FILL: silty sand with gravels 1.50
. T
150 1.61| SPT1 Ref*/| Ref*/ Very dense brown silty sand (SM)
1.70|2.50| DS2
* *
3.00 | 3.08 | spr2 |ReM|Ref - with gravel, 3.0t0 5.0 m 23 59| 18| 0
8cm | 8cm
450(4.95( SPT3 | 45 | 47 2.65
. 0.5,0.5,
5.25(5.40| UDS1 - with traces of gravel, 5.0 t0 6.0 m 6.00( 1 (86| 13| O 1.85| 1.62 | 145 DS 15 0.0 33.0
* *
6.00 | 6.10 [ SPT4 Ref/| Ref*/ Very weak light grey calcrete with clay,
10cm|10cm -
Re/ | Reft/ ;everely weathered, partly disintegrated
7.50 | 7.53 | SPT5 into sand 7.53
3cm | 3cm

@ SPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

PR
CENGRS q 7
Soil Profile (BH-2) Al

Location : Cooling Tower Area Termination Depth :  4.45m (RL 181.9 m) Boring Method : Shell & Auger
UTM Coordinates : 733350.00 m E, 2865929.00 m N Ground Water Depth : 2.20 m Casing Depth : 4.0m
Surface Elevation : RL 186.36 m Boring Start : 03-Feb-15
Certilicate No. T-1741 Ground Water Level : RL 184.2m Boring Finish : 03-Feb-15
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests
S
- (S g 5 § |2 E
Z |® © ) c > =
: - > SOIL DESCRIPTION = —~ |8 2 > o o D < ke
o (0] n ~ —~ o c D = (@) (] Y © [
Z 2|3 2l Sl e ~1 5| & 2 |G O |8 |9 c £ o
v | 3|8 | 5 8| S| || 8|S |2 |5E|cE|Q o |« S8 |88 |5
= | 2 1% 3 c | o ||| el |[og|gse]|3 S | 9| E2E|V8E| g5 Q
5 = |3 |5.| Sle|2|=|z|2|8|8g|22|2E|02| 2 |8|283|588|288
= Q = ot = © o ®© ®© o o o o = =
o 2 t |8z| & c|lo|d|B|lo|lS|lalaSlasse|sE| o |2|GEaZ|SEZ|ZET
Loose brown fine sand with gravel
0.00|0.50| Ds1 (SP-SM) 16 [ 75| 9 0
0.50(0.95| SPT1 | 4 6 1.50 2.64
150 1.95| SPT2 | 4 5 Loose brown silty sand with gravel (SM) 58| 16| 0
2.25(255| DS2 3.00
Medium dense brown silty sand
3.0013.45) SPT3 | 10 | 12 intermixed with gravel (SM-GP) 3514012510
3.50(4.40| DS3 4.40
* *
4.40| 4.45| SPT4 Ref*/| Ref*/ Very weak light grey calcrete with clay,
5cm | 5cm -
severely weathered, partly disintegrated
into sand
4.45

@ SPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

PR
CENGRS q 7
Soil Profile (BH-3) Al

Location : TG Area Termination Depth: 5.7 m (RL 182.1 m)  Boring Method : Shell & Auger
UTM Coordinates : 732920.00 m E, 2865775.00 m N Ground Water Depth : 1.21'm Casing Depth : 55m
Surface Elevation : RL 187.76 m Boring Start : 30-Jan-15
Certilicate No. T-1741 Ground Water Level : RL 186.6 m Boring Finish : 30-Jan-15
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests
S
- 035 < x % 2 ©
Z |s © g = S c
: - > SOIL DESCRIPTION = —~ |8 2 > o o D o g
e g n =) | & |E G = o o 3 8 c
o c |2 = ) Sl &= p= o £l gl g © - | £ | ac| 5 co
s | 2|9 3 c | © S| S|lo| el |oag(838]| 3 E | |E3E| 28 E| o069
5 = |3 |5.| & Sl E|E|=|28|2|8|8c|2El2E|8c| 2 |8|585/525|288
= 2 H > = = L © ) S L = =
L | ° 0 L |SZz| & c|lo|ld|lblolSlalagldasfdes8| a6 |2|8aZ|SEZ|SFET
0.00|0.15| Ds1 g FILL: flyash
0.15|0.50 | DS2 s 1.00
14 Loose to medium dense brown fine sand
0.50(0.95| SPT1 | 16 | 25 (SP-SM)
150|1.95| SPT2 | 7 10 - medium dense, 0.5t0 1.5 m
2.25(2.55| UDS1 - loose, 1.5t0 3.0 m 0 ]91| 9 0 1.84 | 1.60 | 14.9
3.00(345| SPT3 | 27 | 36 - medium dense, 3.0to0 4.5 m 4.50 2.65
450|4.73| SPT4 égrln/ égrln/ Very weak light grey calcrete with clay,
101/ | 101/ severely weathered, partly disintegrated
5.52(5.70| SPT5 into sand 5.70
3cm | 3cm

@ SPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

PR
CENGRS q 7
Soil Profile (BH-4) Al

Location : TG Area Termination Depth :  20.83 m (RL 166.8 m) Boring Method : Shell & Auger
UTM Coordinates : 732914.00 m E, 2865711.00 m N Ground Water Depth : 1.10 m Casing Depth : 6.0m
Surface Elevation : RL 187.65 m Boring Start : 29-Jan-15
Gentifioate Ne. T-1741 Ground Water Level : RL 186.6 m Boring Finish : 29-Jan-15
Depth, m sSpT® __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests
S
- (S g 5 § |2 E
Z < ] [} = S - =
S s |> SOIL DESCRIPTION = —~ |2 2 > o] s 7 i o g
z [ 213 Wl B ~| S| 8|2 |ec|5]|© O | Q| oy c g o
o | 818 |3 S |S|(S || &|=] 7|2 |sE|SE|L e lw|E88c |sa| B8
s | =29 | 8 | @ S| S|lo| el |oag(838]| 3 E |9 |EZE|28E| 50
5 = |3 |5.| & Sl E|E|=|28|2|8|8c|2El2E|8c| 2 |8|585/525|288
= 2 H > = = L © ) S L = =
o 2 L |SZz| & c|lo|ld|lblolSlalagldasfdes8| a6 |2|8aZ|SEZ|SFET
0.00|0.10| Ds1 i FILL: silty sand with building material
0.10|1.00| DS2 s 1.00
150195 spT1| 5 7 Loose brown silty sand with traces of
gravel (SM)
0.5,0.5,
2.25(2.45| UDS1 4 1 79(18| 0 181 | 1.61 | 121 DS 15 0.0 334
3.00(345| SPT2 | 8 11 4.50
* *
450|4.75| SPT3 Ref/| Ref*/ Very weak light grey calcrete with clay,
10cm|10cm -
Ref*/| Ref/ §evere|y weathered, partly disintegrated
5.60 [ 5.69 | SPT4 into sand 5.69 2.63
9cm | 9cm

@ SPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS

Rock Profile (BH-4)

Location : TG Area Termination Depth :  20.83 m (RL 166.8 m) Boring Method : Rotary Dri
UTM Coordinates : L32914'00 m E, 2865711.00 m Ground Water Depth : 1.10 m Casing Depth : 6.0m
Surface Elevation: RL 187.65m Boring Start : 29-Jan-15
Certificate No. T-1741 Ground Water Level : RL 186.6 m Boring Finish : 29-Jan-15
.E T Size of Hole: NX Rig : Joy Voltas: 12B
_ E _ S | 8 E Return Water < s |-
= o = — Py 0 c c |2 [} =
< S 3 : [ o = > S |5 5 |2
(@) o g > e S | 2 S |0 ~| & |®
© —_ o | © ROCK DESCRIPTION T g8 | = @ Sl 2| | &8l o (W
3| -~ | E S ° | 2 & o |5 2 S| 5128 |zsg2 |5
> S c Z o _ “ x S| = 3 NG S| 21828 0.~
> | T = @ Z |l o| 3 ° e [&°| = o o 2|8 2| T |S<ZEcHd=<E
= o = © £ e = Y x 0O X 3 o ‘® © 9l E = X0 = d2 &
sl 8| = 5|5 |&|8 > | 5 828 2 | & |2|5|&|5|8|s2k548%
7 a a N ) O N A a x| x O S @ Al |la|=2|ad EpoJd==
Ref*/| 5.60 | 5.60 SPT4 NX Very weak light grey calcrete with clay,
9cm 5.69 severely weathered, partly disintegrated
6.10 RK1 into sand 4 0
Ref*/| 6.50 | 6.50
2cm 6.52 SPTS
7.00 -
RK2 | 2-3 9 0 15 o0
7.50 3
&
104/ | 8.00 [ 8.00 o
25cm 8.40 SPT6 E - g
8.50 o e £
RK3 | 3 6 0 @ g o
9.00 5 9]
9.50 a =
102/ | 9.50 | 9.50 SPT7 Very weak dark brown SHALE, [
23cm 9.88 completely weathered, disintegrated, 5
10.00 infilling with hard clay ~
ws1 - 0 0 ™
10.50 12
103/ 11.00 | 11.00
26cm 11.41 SPT8
11.50
WSs2 - 0 0
12.00 \ 4 \ 4

MSPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS
Rock Profile (BH-4)

Location : TG Area Termination Depth :  20.83 m (RL 166.8 m) Boring Method : Rotary Dri
UTM Coordinates : L32914'00 m E, 2865711.00 m Ground Water Depth : 1.10 m Casing Depth : 6.0m
Surface Elevation: RL 187.65m Boring Start : 29-Jan-15
Certificate No. T-1741 Ground Water Level : RL 186.6 m Boring Finish : 29-Jan-15
.E T Size of Hole: NX Rig : Joy Voltas: 12B
_ E _ S | 8 E Return Water < s |-
= g = - Py 0 c c | © 5] =
&3 S | 8 s | ¢ |8 |35 z 28| 5 |8
o - I ROCK DESCRIPTION g g |s | 2 ol = s =€ 2 |w
= S o © = = o = 0 Sl 81<| 9 Sp s |«
o - > : o) 2] x T —~ %) - D O S 218 3k 5 [S)
> S c ) a = = < @ = | 2828 A0~
> | T = @ Z |l o| 3 ° g | &S| = o o 2|8 2| T |S<ZEcHd=<E
= o = © £ e = Y x 0O X 3 o ‘® © 9l E = X0 = d2 &
sl 8| = 5|5 |&|8 > | 5 828 2 | & |2|5|&|5|8|s2k548%
7 A a N ) O N A a x| x O S @ Al |la|=2|ad Epod= =
12.00 Very weak dark brown SHALE,
completely weathered, disintegrated,
104/ { 12.50 | 12.50 infilling with hard clay
SPT9
22cm 12.87
13.00
WS3 - 0 0
13.50
14.00 @
. 14.00 -
70 14.45 SPT10 %
14.50 =S
WS4 - 0 0 c g
15.00 12| 3 = 3
0 0 el
54 [19:90115.50 1 gpryg 5 oo
15.95 a &
16.00 a
WS5 - 0 0 -
16.50 (®)
A
™
17.00 [ 17.00
61 1745 SPT12
17.50
18.00 WS6 - 0 0
18.50 \ 4 \ 4

MSPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS

Rock Profile (BH-4)
Location : TG Area Termination Depth :  20.83 m (RL 166.8 m) Boring Method : Rotary Drilli

UTM Coordinates : L32914'00 m E, 2865711.00 m Ground Water Depth : 1.10 m Casing Depth : 6.0m
Surface Elevation: RL 187.65m Boring Start : 29-Jan-15
Certificate No T-1741 Ground Water Level : RL 186.6 m Boring Finish : 29-Jan-15
5 T Size of Hole: NX Rig : Joy Voltas: 12B
_ E _ < "E E Return Water < s |-
s 4 2 S = 2 o < | s g |3
= o = — Py 0 c c |2 [} =
£ S |3 : o o = > S |5 s |2
(@) o g > e IS | 2 = |0 ~| & |©
o —_ o | & ROCK DESCRIPTION © 8 | = 2 Sl 2| | &8l o |w
s| -~ | & S ° 1 3 7 e |3 2 S| 5|12 8|zsg2 |5
> S c = =) ~ % x 5% | = k5 g S| 2 IS 2PES Ao
! ~ S Q Z o ° © 1= o °. = = n > & £z < [([SEQYSA
z | g | & s | g | £ |2 s | 8 |xa| x| 3 S| 3|5 |8|s|lzzs62855
sl 8| | 5|35 |&]|¢& S| 5 152(8| 2| 8|2|s|2|5|8|68k5380
o | a a B s | 6| & a e |l @ S S| @ |alal&]l2|@spSJs =
18.50 | 18.50 Very weak dark brown SHALE,
67 18.95 SPT13 completely weathered, disintegrated, T
19.00 infilling with hard clay o =
WSs7 - 0 0 c — 5
19.50 2 & £
12 m g |38
105/ | 20.00 | 20.00 < - D
12cm 2027 SPT14 8 O3
wss | - 0 0 & E
102/ [ 20.60 | 20.60
L sem |___ J2083]°0 22| __]__ (083m)| ___| ___| __________l____ I IR 200 R R IS I N IR R
. SPT.1S Outside NABL Scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

PR
CENGRS q 7
Soil Profile (BH-5) Al

Location : Boiler Termination Depth: 6.6 m (RL 180.9 m)  Boring Method : Shell & Auger
UTM Coordinates : 732992.00 m E, 2865763.00 m N Ground Water Depth : 1.20 m Casing Depth : 6.0m
Surface Elevation : RL 187.46 m Boring Start : 31-Jan-15
Gentifioate Ne. T-1741 Ground Water Level : RL 186.3m Boring Finish : 31-Jan-15
Depth, m SpT® __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests
S
- 035 < x % 2 ©
Z |3 © o £ s £
S s |> SOIL DESCRIPTION = —~ |2 2 - o] s @ i o Q
z [ 213 Wl B ~| S| 8|2 |ec|5]|© O | Q| oy c g o
o | 818 |3 5 |S|S| |82 |2 |8E|gE|e o |2 |2%x |58 | B8
2 | S|8 |3 c | S| S|o|l gle |[ag|2 8|3 £ | C|E2E|88E| s
5 = |3 |5.| Sle|2|=|z|2|8|8g|22|2E|02| 2 |8|283|588|288
= Q = ot = © o ®© ®© o o o o = =
L | ° 0 t |3z| & c|lo|ld|lblolSlalagldasfdes8| a6 |2|8aZ|SEZ|SFET
0.00|0.15| Ds1 g FILL: flyash
0.15|0.50 | DS2 s
050(095| SPT1 | 9 | 14 i
150|195\ SPT2 | 4 | 6 Fiii 2.00 2.64
2.25| 2.55 | UDS1 | || |Loose brown silty sand with traces of 3|79]18]| 0 1.82 | 1.58 | 15.0 ps | %295 | g0 33.2
gravel (SM) 15
3.00(345| SPT3 | 9 12 4.50
450|4.71| SPT4 égrznl égrznl Very weak light grey calcrete with clay,
Ref*/| Ref/ severely weathered, partly disintegrated
450|6.00| Ds3 ||~ into sand
6cm | 6cm
* *
6.00 | 6.06 | spTs |Rel7|Ref
6cm | 6cm
Ref*/| Ref*/
6.40 | 6.60 | SPT6 10em| 10em 6.60

@ SPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

PR
CENGRS q 7
Soil Profile (BH-6) Al

Location : Boiler Termination Depth:  5.94 m (RL 181.6 m) Boring Method : Shell & Auger
UTM Coordinates : 733010.00 m E, 2865692.00 m N Ground Water Depth : 1.25m Casing Depth : 55m
Surface Elevation : RL 187.54 m Boring Start : 01-Feb-15
Certilicate No. T-1741 Ground Water Level : RL 186.3m Boring Finish : 02-Feb-15
Depth, m sSpT® __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests
S
- 035 < x % 2 ©
Z |s © g = S c
: - > SOIL DESCRIPTION = —~ |8 2 > o o D o g
o (0] U) ~ —~ (=) < = — O Q - - c
Z 2|3 2l Sl e ~1 5| & |Z 2 |G O |8 |9 c £ o
o s |2 = o Sl 7|2 o E|c E|Q o « |£E8a || B8
2 |3l |3 c |3 S| S| s| el |os|2o| 3 5|11 E2E| 28 E| 0o
§ e |25 | & 51 z|2|2|3l3]|%|3l=2|22|2 8| 8|€Eg98|2£58|58%9
o 2 t |3z| & c|lo|ld|lblolSlalagldasfdes8| a6 |2|8aZ|SEZ|SFET
0.00|0.15| Ds1 g FILL: flyash
0.15|0.50 | DS2 s
050({095| SPT1 | 6 | 9 i 1.00
150 1905! spT2 | 6 9 Loose to medium dense brown silty
sand (SM)
2.25(2.55| UDS1 - loose, 1.5t0 3.0 m 14 (741 12| 0 1.79 | 1.59 | 12.6 DS 0'51'2'5' 0.0 33.3
3.00(345| SPT3 | 12 | 16 - medium dense, 3.0to0 4.5 m 4.50
450 4.67| SPT4 101/1 101/ Very weak light grey calcrete with clay,
2cm | 2cm -
severely weathered, partly disintegrated
450|5.90| DS3 into sand
* *
5.90 | 5.94 | spTs |Rel7|Ref 5.94 2.63
4cm | 4cm

@ SPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

PO
CENGRS q 5'7
Soil Profile (BH-7) DD

Location : Chimney Termination Depth :  21.77 m (RL 166.4 m) Boring Method : Shell & Auger
UTM Coordinates : 733209.00 m E, 2865743.00 m N Ground Water Depth : 2.20 m Casing Depth : 7.0m
Surface Elevation : RL 188.13 m Boring Start : 02-Feb-15
Certilicate No. T-1741 Ground Water Level : RL 185.9m Boring Finish : 03-Feb-15
Depth, m spT® __ | Grain Size Analysis | Atterberg Limits | Density and Moisture Shear Tests
S
- 035 ol x o 2 C_g
Z | T (2} c > =
S s |> SOIL DESCRIPTION = —~ |8 2 > o o D A © ke
o s |2 = o Sl 7|2 o E|c E|Q o « |£E8a || B8
2 S |5 5 c |3 Sl S| sl e|le |os|29e|3 5|11 E2E| 28 E| 0o
5 = |3 ]5.| E Sle|B|=|7|2|2|8a(22| 22|82 2 |28|588 588|288
baet (35} QD = — § - (o @Q @© QI s o et — =
o 2 t |8z| & c|lo|d|B|lo|lS|lalaSlasse|sE| o |2|GEaZ|SEZ|ZET
Loose brown fine sand with gravel
0.00|0.50| Ds1 (SP-SM)
0.50(0.95( SPT1 | 7 11 150 7 | 84| 9 0
150 1.95| sPT2 | 15 | 20 Medium dense brown sandy silt, low |, , 30.3| 19.9| 10.4
plastic (CL)
2.25 | 2.55 | UDS1 Loose brown silty sand with traces of 4 81|16 0 183 | 171 | 7.3 ps | 9205 o9 33.2
gravel (SM) 15
3.00(345| SPT3 | 5 6 4.50 2.63

Medium dense brwon silty sand

intermixed with gravel (SM-GP) 48 134 (18| O

4501 4.95( SPT4 | 10 | 12

5.00 ( 6.00| DS2 : 6.00
A
6.00 | 6.35| SPT5 105/1 105/ feesee Very weak light grey calcrete with clay,
20cm|20cm -

severely weathered, partly disintegrated

6.00 | 6.40| DS3 into sand
* *

6.40 | 6.43 | spre |Rer|Ref 6.40

3cm | 3cm

@ SPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS

Rock Profile (BH-7)

Location : Chimney Termination Depth :  21.77 m (RL 166.4 m) Boring Method : Rotary Dri
UTM Coordinates :  733209.00 m E, 2865743.00 m N Ground Water Depth : 2.20 m Casing Depth : 7.0m
Surface Elevation: RL 188.13 m Boring Start : 02-Feb-15
Certificate No. T-1741 Ground Water Level : RL 185.9 m Boring Finish : 03-Feb-15
5 3 Size of Hole: NX Rig : Joy Voltas: 12B
_ E S E E Return Water < s |-
E g |2 E| S |2 | £lg | 2|38
= o ~ = > 7] c c | D ) =
s 3| % < | 2|8 |3 z s|s~| & |2
o - I ROCK DESCRIPTION g g |5 | & 12| | El8El 9D |um
= c S S 2 = o | £ ” - I IS SR = |5
o — = > . ) n I S ~| 0 |l oS 28 3@ o
> £ = o | 2 = S| @ ? | 2| 1828 4o~
: ~ S Q Z o | © © IS o°| = = % 2l e8|l 2| |9 <E0YSH
z | g | & s | g | £ |2 £ g |<a| x| 5 S |2|5|2|s|zz62835
sl 8| | 5|5 |&]|¢& S| 5 |s528| 2| 8|2 |s|&|s5|S|58R538
0 o} a 9] s | 6| & o} P || @ 3 S m |olo|a]|2|d EpoJ= =
Ref*/| 6.40 | 6.40 SPT6 NX Very weak light grey calcrete with clay,
3cm 6.43 severely weathered, partly disintegrated
6.90 into sand
RK1 | 1-4 11 0
7.40
Ref*/| 8.00 | 8.00 15 -
3cm 803 | > 1/ [
8.50 g
RK2 | 5-13 17 0 §
9.00 )
c g
= == Q
102/ | 9.50 | 950 | gprg S g I
13cm 9.78 = | & |z
10.00 S 9]
wsi | - 0 0 p £
10.50 a
11.00 5
83 11.00 | 11.00 SPT9 Very weak dark brown SHALE, ~
11.45 completely weathered, disintegrated, 12 @
11.50 infilling with hard clay
WSs2 - 0 0
12.00
12,50 [ 12.50
84 12.95 SPT10
13.00 \ 4 A4

MSPT is outside NABL scope.

Project No. 214218-A Plate 17 of 35





Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS
Rock Profile (BH-7)

Location : Chimney Termination Depth :  21.77 m (RL 166.4 m) Boring Method : Rotary Dri
UTM Coordinates:  733209.00 m E, 2865743.00 m N Ground Water Depth : 2.20 m Casing Depth : 7.0m
Surface Elevation: RL 188.13 m Boring Start : 02-Feb-15
Certificate No. T-1741 Ground Water Level : RL 185.9 m Boring Finish : 03-Feb-15
5 3 Size of Hole: NX Rig : Joy Voltas: 12B
_ E < E = | Return Water o s |-
= 0 n = ~ k=) - S |5 o £
= Q g = Pen) 7 2 c | D s |S
s 3| % < | 2|8 |3 z s|s~| & |2
® - ° | & ROCK DESCRIPTION g g |s | 12| | El8El 9D |um
s| -~ | E S ° 1 3 & e | _| g 3|51 2] 8|csg2 |5
> c c z o 1 - 04 S¢S @ 3 2 Tle|gs22 |, ~
.| S| S| 2|2 |23 5 | £ |85 2| L S lzle|z|<|S2EEQSS
z S x o T c ! S @ Sol| < 5 -} a5 @ 5|2 x62 85 €
sl 8| | 5|5 |&]|¢& S| 5 |s528| 2| 8|2 |s|&|s5|S|58k538
0 o} a 0 o | S| & o R || @ 3 S m |alo|la]|2|da EpoJ= =
13.00 Very weak dark brown SHALE,
WS3 - completely weathered, disintegrated, 0 0
13.50 infilling with hard clay
104/ [ 14.00 | 14.00
25cm 14.40 SPT11
14.50
WS4 - 0 0
15.00 -
0
103/ | 15.50 | 15.50 3
23cm 1588 >0 112 S g
16.00 12 © >
WS5 - 0 0 P s
16.50 @ T £
ARRE
104/ 17.00 | 17.00 | gp13 % a S
21cm 17.36 > ks
17.50 e
WS6 - 0 0 5
18.00 ~
™
105/ ] 18.50 | 18.50
20cm 18.85 SPT14
19.00
WSs7 - 0 0
19.50 \ 4 \ 4

MSPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS

Rock Profile (BH-7)

Location : Chimney Termination Depth :  21.77 m (RL 166.4 m) Boring Method : Rotary Dri
UTM Coordinates:  733209.00 m E, 2865743.00 m N Ground Water Depth : 2.20 m Casing Depth : 7.0m
Surface Elevation: RL 188.13 m Boring Start : 02-Feb-15
Certificate No. T-1741 Ground Water Level : RL 185.9 m Boring Finish : 03-Feb-15
5 3 Size of Hole: NX Rig : Joy Voltas: 12B
- _g S < x Return Water S S -
- 3 @ E = 2 o < £ 2 |35
fZ,: o - = > 0 c c o2 ) =
< Q 3 5 Q Q = > 2|5 s |9
) @) o g = a] © | = = L~ & ©
© — o | & ROCK DESCRIPTION © S g S| 3| ~| 8|E8%El o |1
= c S S 2 = o | £ ” - I IS SR = |5
o — = > . ) n I S ~| 0 |l oS 28 3@ o
> S c =} — u 59 S g - >~ | 2 S 2E D Awn ~
! ~ S Q Z o ° © i< o°.| = = n 2| & = < |9 ZXE0YSA
= & s | s | £ |2 £ g |xa| X | 5 S |G |5|3|s|zxBef35
sl 8| | 5|5 |&]|¢& S| 5 |s528| 2| 8|2 |s|&|s5|S|58k538
0 a} a 0 o | S| & a} R || @ 3 S m |alo|la]|2|da EpoJ= =
19.50 Very weak dark brown SHALE, T T
completely weathered, disintegrated, -
102/ | 20.00 | 20.00 SPT15 infilling with hard clay g o5
15cm 20.30 @ I
20.50 12 = g £ 2
wss | - 0 0 2| & |©§
21.00 IS o = o
G N
> N E
104/ | 21.50 | 21.50 SPT16 ™ =
120m g heilind I 724 N ARG WU ISR U 200 25 I 25 A I A N A S A

MSPT is outside NABL scope.
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

PN

M/s. Raj West Power Private Limited
. I SS——— CENGRS q BD
BH-1 [I
190 RL:189.50m
! BH-7
g% BH-4 BH-5 RL:188.134m
A RL:187.65m PP N-Value
AR RL:187.46m g
188 15 rRef*/11cm N-Value NValue
T o, 1.5 et
r Ref*/8cm _w 20 I
= A V7T 15
186 vy i
2.0 [FFe 4
184
6.0k I Ref*/10cm : a5 LELE :
L 103/8cm | 103/8cm 1 02/6em 45 L 101/2cm
4.4 Ref*/10cm .
182 Ref*/3cm Ref*/5cm 56 -Ref79cm 0.6 - ’IRO'?i?sr)rm 6.4
263 4.45m 5.70m 4]0+ o 65 'Ee}:ifgcm Ref*/4cm L Ref*/3cm
. m ) rer*fZzem . rRe cm
Cooling = 103/5cm 5.94m 11/0
Switch Yard rea 9/04
180 Area Tower Area 6.60m Ref*3cm—8.0
8.0 _
- 104/25cm Boiler 17/0-
6/0 95
E 178 95 o0 - 102/13cm
e | 102/23cm
- 0101 11.0
e]
8 11.0 ol 83
> 103/26¢cm
e]
3 176 o/ 12.5
12.5 -84
104/22cm 0/01
0/ —
174 14.0
14.0 0/0 104/25cm
70
0/ 15.5
15.5 +103/23cm
172 54 0/
0/ 17.0
LEGEND 17.0 of 104/21cm
170 SYMBOL DESCRIPTION 61
Filledup soil 0/01 18.5
Silty sand intermixed with gravel 18.5 105/20cm
(SM-GP) 67 0/
Silty fine sand (SM) 0/ 20.0
168 1— 102/15cm
Fine sand (SP-SM) 10512 20.0 o/
Sandy silt (CL) o em
Calcrete partly disintegrated into 102/8em-20.8 Lot/ 12empL 7
sand 20.83m
166 21.77m
SHALE TG Area
X |Water Table Chimney
164

Summary of Borehole Profiles
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CENGRS

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

Standard Penetration Test

IS : 2131-1981, RA-2007

Borehole Details

1]
()
<
S
S o 38 _|_2
5 22|22/ 8|<
g o< <|= =|E
o |+ Q|0 .=
S 500 nm|c
-4 | 2|/ |F O
S
@]
@)
E
2
v O 00 0|0 O
- ¥/ QN 0|n -
T O[NNI
@ 00|00 |00 00|00 |00
mllllll
i)
(0]
o
S
()]
o]
g
Z NS w|o|~
L N L R T S N A |
o L|IZ I I |I I
S |0 o m|m
d5
[¢)]
-
(@]
m
S
>
%)

Field SPT Value (N)

40

60 70 80 90 100

50

20 30

10

EEE :

0000 NN m

oE :

I m

“““““““““““““““““““““ R B
/\\ | ” ”
L~ N i | |
w mV/.\ = |

T
(o0} N~ © L9}
[ce] [ce] [ce] [ce]
- - — — -

W ‘|9A87 paonpay

Field SPT Values vs. Depth
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

T

CENGRS

Standard Penetration Test

IS : 2131-1981, RA-2007

Borehole Details

Location

Cooling Tower Area

TG Area
TG Area

Boiler

Boiler
Chimney

Reduced Level,m

186.40

187.80

187.70

187.50

187.50

188.10

Borehole Number

BH-2

BH-3

BH-4

BH-5

BH-6

BH-7

Symbol

Corrected SPT Value (N")

20 30 40 50 60 70 80 90 100

10

———=105/20cm

188

W ‘[9A37 paonpay

Corrected SPT Values vs. Depth
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

CENGRS

Grain Size Analysis
IS : 2720 (Part 4) - 1985, RA-2010

O
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" o o
= o N~
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o — o
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8 5 |2
b S
o
I
g| o &
(79} o - o [Te)
£ = o N
g Z | ® | w
0 A
O
S8 | < | <
o £ T T
mm m m
m

Sieve Analysis

»
»

Hydrometer Analysis

GRAVEL
|  CoARSE

FINE

[ COARSE

MEDIUM

SAND

FINE

SILT

CLAY

—O—Borehole No: 1, Depth: 3 m

—@— Borehole No: 1, Depth: 5.25 m

WBIsM Ag 1auld %

0.010 0.100 1.000 10.000 100.000

0.001

Particle Size, mm
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Certificate No. T-1741

Grain Size Distribution Curve
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

CENGRS

Grain Size Analysis
IS : 2720 (Part 4) - 1985, RA-2010
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&
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Hydrometer Analysis

GRAVEL
|  CoARSE
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[ COARSE

MEDIUM

SAND

FINE

SILT

CLAY

Depth: 0 m

—O— Borehole No: 2,

—@— Borehole No: 2, Depth: 1.5 m

—2x— Borehole No: 2, Depth: 3 m

wybram Aq Jauig 9%
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Certificate No. T-1741

Grain Size Distribution Curve

Plate 24 of 35

Project No. 214218-A





Q)

7

ﬂ[IH
A

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

CENGRS

Grain Size Analysis
IS : 2720 (Part 4) - 1985, RA-2010

Test Results

0.209]0.134{0.078| 2.7 | 1.10

%
Clay

0

% Silt

%
Sand

91

%
Gravel

Sample Details

Sample Description

Fine sand (SP-SM)

Sample
Depth, m

2.25

Borehole
Number

BH-3

Sieve Analysis

» &

Hydrometer Analysis

GRAVEL
|  CoARSE

FINE

[ COARSE

MEDIUM

SAND

FINE

SILT

CLAY

I
1.
I
I
I I I
nv \\\\\ |- — - — — r - _ _ - — — — — 4 - - - — - — — 4 - —
I I I I I I
\\\\\\ ) N [
I I I I I I
I I I I I I
\\\\\ R e i E e el R e
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I I I I I I
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A T ___J_____ T _______
— - CCTCCCCC [ S S R
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I I

—O—Borehole No: 3, Depth: 2.25 m
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Certificate No. T-1741

Grain Size Distribution Curve

Plate 25 of 35

Project No. 214218-A





Q)

7

ﬂ[IH
A

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

CENGRS

Grain Size Analysis
IS : 2720 (Part 4) - 1985, RA-2010

Test Results

0.205]0.111

%
Clay

0

% Silt

18

%
Sand

79

%
Gravel

Sample Details

Sample Description

Silty fine sand with traces of
gravel (SM)

Sample
Depth, m

2.25

Borehole
Number

BH-4

Sieve Analysis

» &

Hydrometer Analysis

GRAVEL
|  CoARSE

FINE

[ COARSE

MEDIUM

SAND

FINE

SILT

CLAY

—O—Borehole No: 4, Depth: 2.25 m

wybram Aq Jauig 9%

0.010 0.100 1.000 10.000 100.000

0.001

Particle Size, mm
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Certificate No. T-1741

Grain Size Distribution Curve
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

CENGRS

Grain Size Analysis
IS : 2720 (Part 4) - 1985, RA-2010

Test Results

0.201]0.110

%
Clay

0

% Silt

18

%
Sand

79

Gravel

Sample Details

Sample Description

Silty fine sand with traces of
gravel (SM)

Sample

Depth, m

2.25

Borehole

Number

BH-5

Sieve Analysis

» &

Hydrometer Analysis

GRAVEL
|  CoARSE

FINE

[ COARSE

MEDIUM

SAND

FINE

SILT

CLAY

—O—Borehole No: 5, Depth: 2.25 m

wybram Aq Jauig 9%
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Certificate No. T-1741

Grain Size Distribution Curve
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COARSE

GRAVEL

CENGRS

0.243|0.139
FINE

Test Results
0

%
Clay

Sieve Analysis
[ COARSE

% Silt
12

%
Sand
74
SAND
MEDIUM

Gravel

NE

F

Grain Size Analysis
IS : 2720 (Part 4) - 1985, RA-2010

» &

(SM)

Sample Description
Silty fine sand with gravel

SILT

Sample Details
Hydrometer Analysis

2.25

Sample
Depth, m

CLAY

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

Borehole
Number
BH-6

Certificate No. T-1741
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

CENGRS

Grain Size Analysis
IS : 2720 (Part 4) - 1985, RA-2010
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

7

CENGRS

Drained Direct Shear Test
IS : 2720 (Part-13)-1986, RA-2010
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CENGRS

Drained Direct Shear Test
IS : 2720 (Part-13)-1986, RA-2010

Certificate No. T-1741

Coulomb Failure Envelope

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited
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CENGRS

Drained Direct Shear Test
IS : 2720 (Part-13)-1986, RA-2010

Certificate No. T-1741

Coulomb Failure Envelope

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited
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CENGRS

Drained Direct Shear Test
IS : 2720 (Part-13)-1986, RA-2010

Certificate No. T-1741

Coulomb Failure Envelope

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

L s
N P
o p )
SEZ
222
e n S
o ~ o o3
N 5| S 2
N Ll o 33
= 3 2|3 N
=1 o 3
[} 3 © Q
[a)] 5 N
E o3 ol m
Q2 [T T I B I )
m. rl4d|ln|locle
g I
n S | E|S| o -
E | o| 2 - | €
S | D c|al’
wi =z elol|s ~
—_ (&)
w |=|<c| o | .2 e
o (@] o sl H o
o NlO 28| To) >
S 5 o 5@ — <
= > 3 c c =
= = o 5 (2]
(2] 0 — — (2]
c | o|wm| c 7}
) S (5] - O
o < |5 =
[}
> O | o ”
a 5 T
2 £
o] < o
© £ ° z
T »n —
-
o 0
2 g
L =
2 e
s o
:
To)
« o
s)nsay
s|relaqg a|dwes :
}sel
T T 0.
o
0 Q 0 o 0 o
N « — i o o

,Wo/By 4 ssans reays

Plate 33 of 35

Project No. 214218-A






I?'[IHQ[:
Y

CENGRS

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

Drained Direct Shear Test
IS : 2720 (Part-13)-1986, RA-2010
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited R
B CENGRS (]
uly
TEST RESULTS
Soil-Water Extract Test Results
Borehole No. | Depth, (m) Sulphate C;:ltent (S0,),| Chloride C(:)thent (Ch, pH Value
BH-1 3.00 0.11 0.10 7.9
BH-2 1.50 0.09 0.02 8.0
BH-4 2.25 0.10 0.02 8.0
BH-7 1.50 0.10 0.06 8.0
Groundwater Test Results
Borehole No.|  Sulphate Content (SO5), mgn | SNloride rigzte”t (CD), pH Value
BH-1 489 1212 7.5
BH-3 398 542 7.8
BH-5 433 870 7.8
BH-7 410 835 7.5

IS : 456-2000, SPECIFICATIONS

Requirements for Concrete Exposed to Sulphate Attack as per IS : 456-2000, Clauses 8.2.2.4 and
9.1.2, Table 4, Page-19

Class Concentration of Sulphates, expressed as SO; In- I @i ()
Soil-Water Extract (Total) Percent
1 Traces (<0.2) Less than 300
2 0.2t0 0.5 300-1200
3 0.5t01.0 1200-2500
4 1.0to0 2.0 2500-5000
5 >2.0 > 5000

Classification of Chloride Conditions in Groundwater*
Chloride Limits

Classification

Temperate Climate Tropical Climate
Negligible 0-2000 ppm Not Applicable
Moderate 2000-10,000 ppm 0-2000 ppm
High More than 10,000 ppm 2000-20,000 ppm
. : Only if considerably in excess of
Very High Generally not applicable 20.000 ppm

*Source : Institution of Civil Engineers, London (1979)

Chemical Test Results
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

CENGRS q

Bearing Capacity Analysis for Shallow Foundations
Analysis as per IS 6403-1981

Switchyard

The bearing capacity equation is as follows :

Onet safe = (L/FS){cNcz.d+q(Ny-1)z,d4+0.5BgNyz,d Ry}

¢ = cohesion intercept
B = Foundation width

where:
Onet safe = Safe net bearing capacity
g = overburden pressure
v = Bulk density of soil below founding level
Ry = Water table correction factor

dc, dg, dg = Depth factors
Z¢, 24, Zg = Shape factors

FS =Factor of safety
N¢, Ng, Ng = bearing capacity factors, which are a function of f

Soil parameters Bulk Density
c= 000 T/m? ¢ = 30.0 degrees GENERAL SHEAR FAILURE Profile
c¢'= 0.00 T/m? ¢= 21.1 degrees LOCAL SHEAR FAILURE Depth, m Y
General Shear Failure : N.= 30.14 Nq = 18.40 Ng: 22.40 |From| To |T/m®
Local Shear Failure N.= 1587 N,= 711 Ny= 624 |00| 15165
15| 6.0 | 1.85
Factor of safety = 2.5 as per 1S 1904-1986 6.0 | 8.0 |2.20
Design Water Table depth = 0.0 m
R,, factor: Constant value(V) for worst condition or
calculate(C) based on WT Depth ? : C
Depth factor to be considered ? Y
For computation of Depth Factor, depth below GL to be ignored to account for loose
soils,poorly compacted backfill above foundation, scour etc. = 15 m

PR
Y

FAILURE CRITERIA : GENERAL SHEAR FAILURE

Foundation Depth factors | Depth factors Onet safe » Gross

. : Safe Net .
Dimensions | FOUN- € Shape Factors (GSF (LSF T/m? Be:ezrinz Bearing
DATION| £ | Ry Capacity Capacity

B.m| L,m | SHAPE| & ze | zq | 25| do | dg | dg| de | dy| dy |GSF|LSF ) (Safe)
9 T/m 2

T/m

3.0 3.0 | Square 2.0 10.50(1.30/1.20(0.80/1.06|1.03|1.03 22.3 22.3 23.7

3.0 | 30 |Square| 3.0 [0.50(1.30/1.20(0.80/1.17(1.09]1.09 31.2 31.2 335

Project No. 214218-A

Appendix-A : Plate : 1 of 16






Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited QD QB

B CENGRS qhﬂ BV

Settlement Analysis for Shallow Foundation Based on N- Values
Analysis as per 1S:8009 (Part 1)-1976, Clause 9.1.4

Switchyard
XS : 8009 (FPaxt X) - 1974
B [ E—
:%;_
Design Water Table Depth : 0.0 m
R, factor : Calculate (C) based on water table depth
or Fixed Value(V) for worst condition : ®
Fox's Depth Factor to be considered ? Y
Depth to be ignored in Depth Factor Computation for
loose soils, poorly compacted backfill, scour, etc. 15 m
[ ~_ | Settlemen o =
= - 1S < o
Se|Se|fe S |2gF| t@ gs|g | BS
SE|E6| S5 | shpe | 2 |55 gfYoom | R, |05 L) 35
S2|5<c|Sao S |52 3| (asread R = =
32|3%]| 3o 2 |3 3 x 8|3 o O
o L= 2 |10 o | off from 2 k=] OF
[ 2 | graph) o 2]
3.0 3.0 2.0 Square | 40.0 20.0 6.5 050 | 096 | 1.0 24.8
3.0 3.0 3. Square | 45.0 25.0 5.7 050| 085 | 1.0 24.2

Project No. 214218-A Appendix-A : Plate : 2 of 16





Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS q

Bearing Capacity Analysis for Shallow Foundations

Analysis as per IS 6403-1981

Cooling Tower

The bearing capacity equation is as follows :

Onet sate = (L/FS){cNcz.d +q(Ny-1)z,d,+0.5BgNyz,d Ry}

where:
Onet safe = Safe net bearing capacity ¢ = cohesion intercept
g = overburden pressure B = Foundation width
v = Bulk density of soil below founding level

Ry = Water table correction factor

N¢, Ng, Ng = bearing capacity factors, which are a function of f
dc, dg, dg = Depth factors
Z¢, 24, Zg = Shape factors

FS =Factor of safety

Soil parameters

c= 0.00 T/m? ¢= 31.0 degrees GENERAL SHEAR FAILURE
c¢'= 0.00 T/m? ¢= 21.8 degrees LOCAL SHEAR FAILURE
General Shear Failure : Ne= 3267 Ng= 20.63 Ng= 2599
Local Shear Failure N.= 1669 N,= 769 N,= 6.96
Factor of safety = 2.5 as per 1S 1904-1986
Design Water Table depth = 0.0 m
R,, factor: Constant value(V) for worst condition or
calculate(C) based on WT Depth ? : C

Depth factor to be considered ? Y

For computation of Depth Factor, depth below GL to be ignored to account for loose

soils,poorly compacted backfill above foundation, scour etc. =
FAILURE CRITERIA : GENERAL SHEAR FAILURE

Bulk Density
Profile
Depth,m | vy
From| To | T/m®
00 15 ]1.865
15|44 |1.85
44 | 80 | 2.20
30 m

PR
Y

Foundation Depth factors | Depth factors Onet safe » Gross
. . Safe Net :
Dimensions | FOUN- € Shape Factors (GSF (LSF T/m? Baezrinz Bearing
DATION| £ | Ry Capacity Capacity
B.m| L,m | SHAPE| & ze | zq | 25| do | dg | dg| de | dy| dy |GSF|LSF ) (Safe)
9 T/m 2
T/m
3.0 3.0 | Square | 4.0 ]0.50[1.30/1.20(0.80|1.12|1.06]1.06 45.2 45.2 48.3
6.0 | 6.0 |Square| 4.0 [0.50(1.30/1.20(0.80/1.06(1.03]1.03 57.9 57.9 61.0

Project No. 214218-A
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited QD QB

B CENGRS qhﬂ BV

Settlement Analysis for Shallow Foundation Based on N- Values
Analysis as per 1S:8009 (Part 1)-1976, Clause 9.1.4

Cooling Tower

XS : 8009 (FPaxt X) - 1974
B [ E—
:%;_
Design Water Table Depth : 0.0 m
R, factor : Calculate (C) based on water table depth
or Fixed Value(V) for worst condition : ®
Fox's Depth Factor to be considered ? Y
Depth to be ignored in Depth Factor Computation for
loose soils, poorly compacted backfill, scour, etc. 15 m
[ ~_ | Settlemen o =
= - 1S < o
Sc|5c|5e S [EgF| to gs|8 | BS
—— = +— El +— - i c - o — =
€S| E5| €5 | shape | 2 |55 g|Moem | R, |CF L] B8
cot | 2| €2 c |28 3 n S |2 E £
32|338| 34 S |88 g| (asread *x® |35 5O
i L= | L 2 o 2| offfrom il = OF
[ 2 | graph) o 2]
3.0 3.0 4.0 Square | 40.0 25.0 6.5 050 (| 0.76 | 1.0 24.5
6.0 6.0 4, Square | 42.0 25.0 6.7 050 | 0.88 ( 0.8 23.6

Project No. 214218-A Appendix-A : Plate : 4 of 16





Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS qsg ;E

Bearing Capacity Analysis for Foundation on Rock

Analysis as per IS 12070-1987 (Including Amendment No. 1 Nov 2008) & International Practice
TG & Boiler

BEARING CAPACITY ANALYSIS FOR OPEN FOUNDATIONS BEARING ON ROCK HAS BEEN
DONE BY TWO DIFFERENT METHODS AS GIVEN BELOW:

1) Presumptive Values of safe bearing capacity as per Clause 5.2 of IS 12070-1987
2) Based on RMR value as per Clause 5.3 of IS 12070-1987

3) Bell Solution using Bearing Capacity Factors: "Foundations on Rock" by Duncan C. Wyllie
(First Ed., 1992), Clause 5.2.4, pp. 120
Rock Type:  Weathered Calcrete Foundation Depth: 5 m
Below Founding Level : Rock Core Recovery: 0 % RQD value 0 %

Presumptive Values: Clause 5.2 of IS 12070-1987

— * *A~ *
Onet safe = Us Csub Cc Cs

where:

Onet safe = Safe net bearing capacity
gs = safe bearing capacity

Cs = correction for orientation of joints

c. = correction for solution cavities (in limestone)
Cqp = correction for saturation / submerged condition

Net safe Bearing Pressure based on rock classification:

Material fnet sarer
T/m

Massive crystalline bed rock including granite ,diorite,gneiss,trap rock 1000

Foliated rocks such as schists or slate in sound condition 400

Bedded limestone in sound condition 400

Sedimentary rock,including hard shales and sandstones 250

Soft or broken bed rock (excluding shale)and soft limestone 100

Soft shale 30
Presumptive Value of safe bearing capacity for design: gs = 50 T/m*
Correction for saturation/submergence: Csub= 0.6
Correction for orientation of joints Cs = 1.00
Correction for solution cavities (in limestone) Cc = 1.00

| Onet safe = 30.0 T/m2|
Based on RMR value: Clause 5.3 of IS 12070-1987
Class of rock [ I i v \Y
Description of rock | Very Good Good Fair Poor Very Poor
RMR 100-81 80-61 60-41 40-21 20-0
Onet sare (T/M?) 600-448 440-288 280-141 135-48 45-30
RMR value for design = 12 Class of Rock: V Rock Description: Very Poor
| Onet safe = 39.0 T/m2

Project No. 214218-A
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

PR
Y

CENGRS q

Bearing Capacity Analysis for Foundation on Rock
Analysis as per IS 12070-1987 (Including Amendment No. 1 Nov 2008) & International Practice

TG & Boiler

Bell Solution : Based on Interpreted c-¢ value of rock and Bearing Capacity Factors

where:
c= Cohesion of rock T/m*

y = Density of Rock t/m*

B= width of foundation, m

D= Depth of Foundation, m

Gut=C N Ce+ 0.5y BN, C, +y D N,

N¢, Ng.N, = Bearing Capacity Factors which are a function of ¢
0y = Ultimate Bearing Pressure T/m?

C. = 1.25 for square footing, 1.2 for circular footing

C, = 0.8 for square footing, 0.7 for circular footing

Design Parameters

c= 14 Tim? o= 8 degrees
Bulk Density

Profile Design Water Table Depth: 0.0 m
epth, m vy |Foundation Width B= 6.0 m
From| To |T/m®|Foundation Depth D= 5.00 m

0 | 1.0 | 1.7 |Foundation Shape square
101 45 | 19| C.= 1.25 C,= 0.8
451 10.0 | 2.0 [Factor of Safety = 3
Overburden Pressure at Foundation Level: 4.13 T/m?
No = 1.32
N - 5.34 Ny = 0.86 Ng= 1.75
Computed Ultimate Bearing Capacity: Quit = 104.7 T/m?
Computed Safe Bearing Capacity: Onet safe = 33.5 T/m?
SUMMARY OF ANALYSIS
Computed Safe Net Bearin
Method of Analysis . 5 g
Pressure, T/m

Presumptive method 30.0

RMR value 39.0

Bearing Capacity Factors 33.5

Recommended value of Net Safe Bearing

Pressure for Design: 32 T/m?

Project No. 214218-A
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS qsg ;E

Bearing Capacity Analysis for Foundation on Rock

Analysis as per IS 12070-1987 (Including Amendment No. 1 Nov 2008) & International Practice
TG & Boiler

BEARING CAPACITY ANALYSIS FOR OPEN FOUNDATIONS BEARING ON ROCK HAS BEEN
DONE BY TWO DIFFERENT METHODS AS GIVEN BELOW:

1) Presumptive Values of safe bearing capacity as per Clause 5.2 of IS 12070-1987
2) Based on RMR value as per Clause 5.3 of IS 12070-1987

3) Bell Solution using Bearing Capacity Factors: "Foundations on Rock" by Duncan C. Wyllie
(First Ed., 1992), Clause 5.2.4, pp. 120
Rock Type:  Weathered Calcrete Foundation Depth: 55 m
Below Founding Level : Rock Core Recovery: 0 % RQD value 0 %

Presumptive Values: Clause 5.2 of IS 12070-1987

— * *A~ *
Onet safe = Us Csub Cc Cs

where:

Onet safe = Safe net bearing capacity
gs = safe bearing capacity

Cs = correction for orientation of joints

c. = correction for solution cavities (in limestone)
Cqp = correction for saturation / submerged condition

Net safe Bearing Pressure based on rock classification:

Material fnet sarer
T/m

Massive crystalline bed rock including granite ,diorite,gneiss,trap rock 1000

Foliated rocks such as schists or slate in sound condition 400

Bedded limestone in sound condition 400

Sedimentary rock,including hard shales and sandstones 250

Soft or broken bed rock (excluding shale)and soft limestone 100

Soft shale 30
Presumptive Value of safe bearing capacity for design: gs = 90 T/m*
Correction for saturation/submergence: Csub= 0.6
Correction for orientation of joints Cs = 0.70
Correction for solution cavities (in limestone) Cc = 1.00

| Onet safe = 37.8 T/m2|
Based on RMR value: Clause 5.3 of IS 12070-1987
Class of rock [ I i v \Y
Description of rock | Very Good Good Fair Poor Very Poor
RMR 100-81 80-61 60-41 40-21 20-0
Onet sare (T/M?) 600-448 440-288 280-141 135-48 45-30
RMR value for design = 15 Class of Rock: V Rock Description: Very Poor
| Onet safe = 41.3 T/m2
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited
B CENGRS q

PR
Y

Bearing Capacity Analysis for Foundation on Rock

Analysis as per IS 12070-1987 (Including Amendment No. 1 Nov 2008) & International Practice
TG & Boiler

| Bell Solution : Based on Interpreted c-¢ value of rock and Bearing Capacity Factors

Qui=CN;Cc+0.5yBN, C,+y DN,
where:
c= Cohesion of rock T/m* Nc,Ng,N, = Bearing Capacity Factors which are a function of ¢
v = Density of Rock t/m* Our = Ultimate Bearing Pressure T/m?
B= width of foundation, m C. = 1.25 for square footing, 1.2 for circular footing
D= Depth of Foundation, m C, = 0.8 for square footing, 0.7 for circular footing

Design Parameters

c= 14 Tim? o= 125 degrees
Bulk Density
Profile Design Water Table Depth: 0.0 m
epth, m vy |Foundation Width B= 6.0 m
From| To |T/m®|Foundation Depth D= 5.50 m
0 | 1.0 | 1.7 |Foundation Shape square
101 45 | 19| C.= 1.25 C,= 0.8
451 10.0 | 2.0 [Factor of Safety = 3
Overburden Pressure at Foundation Level: 4.63 T/m?
No = 1.55
N - 6.35 Ny = 1.74 Ng- 2.40
Computed Ultimate Bearing Capacity: Quit = 130.6 T/m?
Computed Safe Bearing Capacity: Onet safe = 42.0 T/m?
SUMMARY OF ANALYSIS

Method of Analysis

Computed Safe Net Bearing
Pressure, T/m?

Presumptive method 37.8
RMR value 41.3
Bearing Capacity Factors 42.0

Recommended value of Net Safe Bearing
Pressure for Design: 35 T/m?
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS qsg ;E

Bearing Capacity Analysis for Foundation on Rock

Analysis as per IS 12070-1987 (Including Amendment No. 1 Nov 2008) & International Practice
Chimney

BEARING CAPACITY ANALYSIS FOR OPEN FOUNDATIONS BEARING ON ROCK HAS BEEN
DONE BY TWO DIFFERENT METHODS AS GIVEN BELOW:

1) Presumptive Values of safe bearing capacity as per Clause 5.2 of IS 12070-1987
2) Based on RMR value as per Clause 5.3 of IS 12070-1987

3) Bell Solution using Bearing Capacity Factors: "Foundations on Rock" by Duncan C. Wyllie
(First Ed., 1992), Clause 5.2.4, pp. 120
Rock Type:  Weathered Calcrete Foundation Depth: 65 m
Below Founding Level : Rock Core Recovery: 0 % RQD value 0 %

Presumptive Values: Clause 5.2 of IS 12070-1987

— * *A~ *
Onet safe = Us Csub Cc Cs

where:

Onet safe = Safe net bearing capacity
gs = safe bearing capacity

Cs = correction for orientation of joints

c. = correction for solution cavities (in limestone)
Cqp = correction for saturation / submerged condition

Net safe Bearing Pressure based on rock classification:

Material fnet sarer
T/m

Massive crystalline bed rock including granite ,diorite,gneiss,trap rock 1000

Foliated rocks such as schists or slate in sound condition 400

Bedded limestone in sound condition 400

Sedimentary rock,including hard shales and sandstones 250

Soft or broken bed rock (excluding shale)and soft limestone 100

Soft shale 30
Presumptive Value of safe bearing capacity for design: gs = 60 T/m*
Correction for saturation/submergence: Csub= 0.6
Correction for orientation of joints Cs = 1.00
Correction for solution cavities (in limestone) Cc = 1.00

| Onet safe = 36.0 T/m2|
Based on RMR value: Clause 5.3 of IS 12070-1987
Class of rock [ I i v V
Description of rock | Very Good Good Fair Poor Very Poor
RMR 100-81 80-61 60-41 40-21 20-0
Onet sare (T/M?) 600-448 440-288 280-141 135-48 45-30
RMR value for design = 15 Class of Rock: V Rock Description: Very Poor
| Onet safe = 41.3 T/m2
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited
B CENGRS q

PR
Y

Bearing Capacity Analysis for Foundation on Rock

Analysis as per IS 12070-1987 (Including Amendment No. 1 Nov 2008) & International Practice

Chimney

| Bell Solution : Based on Interpreted c-¢ value of rock and Bearing Capacity Factors

Qui=CN;Cc+0.5yBN,C,+y DN,
where:
c= Cohesion of rock T/m* Nc,Ng,N, = Bearing Capacity Factors which are a function of ¢
v = Density of Rock t/m* Our = Ultimate Bearing Pressure T/m?
B= width of foundation, m C. = 1.25 for square footing, 1.2 for circular footing
D= Depth of Foundation, m C, = 0.8 for square footing, 0.7 for circular footing

Design Parameters

c= 15 T/m? o= 12 degrees

Bulk Density

Profile Design Water Table Depth: 0.0 m

epth, m vy |Foundation Width B= 6.0 m
From| To |T/m®|Foundation Depth D= 6.50 m

0 | 1.0 | 1.7 |Foundation Shape square

1 [(45]119] C.= 1.25 C,= 0.8
451 10.0 | 2.0 [Factor of Safety = 3

Overburden Pressure at Foundation Level: 5.63 T/m?

No = 1.52
N - 6.22 Ny = 1.62 Ng- 2.32
Computed Ultimate Bearing Capacity: Quit = 137.5 T/m?
Computed Safe Bearing Capacity: Onet safe = 44.0 T/m?

SUMMARY OF ANALYSIS

Method of Analysis

Computed Safe Net Bearing
Pressure, T/m?

Presumptive method 36.0
RMR value 41.3
Bearing Capacity Factors 44.0

Recommended value of Net Safe Bearing
Pressure for Design: 42 T/m?
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PILE FOUNDATION






Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

B CENGRS qsg ;E

Computation of Safe Axial Compressive Capacity of Bored Piles Socketed into Rock
Analysis in accordance with IS : 14593 - 1998 (Cole & Stroud approach)

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan

Pile Type : Bored Cast in Situ RCC Pile Loading : Axial Compression
1 2
Qsate = - [CUNc +  aCgndlg ]
where :

Q.ae = Safe axial compressive capacity of pile
C, = Shear strength of rock below base of pile
N, = Bearing capacity factor, taken as 9
o = a multiplying constant, taken as equal to 0.9 (recommended
value)
C, = Average shear strength of rock adjacent to shaft in the
socketed length
ls = length of socket
d = diameter of pile
F = Factor of safety, usually taken as 6

Pile Diameter ,D : 500 mm Pile cut-off Level (COL): 1.0 m
Pile Surface Area, A; = 157 m%m length Pile cross-section Area, A, = 0.196 p?
Depth of rock strata below GL = 45 m Factor of Safety: 6.0
Depth, m . Cu Cs
From| To Rock Classification Tim? Tim?
4.5 | 20.0 |Weathered calcrete 100 40

Pile length | Pile Length | Socket| Ultimate End Ultimate Socket Safe Pile Capacity

below GL, m| below COL | Length Bearing Shear
m m m Tonnes Tonnes Tonnes
6.0 5 15 176.7 84.8 44
6.5 5.5 2.0 176.7 113.1 48
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited qﬂﬂ QB

B CENGRS N BV

Computation of Safe Axial Pullout Capacity of Pile
By Static Analysis
Analysis in accordance with IS 2911 Part 1 Section 2-1979 Reaffirmed 1997

and Clause 709.3.6.2 of IRC 78-2000, Notification No. 54 dated 28 May 2009
Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan

Pile Type : Bored Cast in Situ = RCC Pile
Loading:  Axial Pullout (Uplift)
The safe uplift capacity of pile is calculated as :

Qsate=(L/FS)[Z1 (o n[0.7*(ac+pktans)AsL] + W}

where
Qqate =  Safe axial pile capacity, kN FS = Factor of safety
o = Adhesion factor (function of C ) p =  Overburden pressure, kN/m?
_ Friction angle between soil and pile, _ . .
) = degrees (= ¢) L = Pile segment length in selected layer
c =  Cohesion intercept, kN/m? k = Coefficient of earth pressure
Y =  Effective density of soil, kN/m? D = Pile diameter
n = Number of layers Ag = Pile surface area per m length
W =  Weight of the pile
As per IRC : 78-2000, Safe Pile Capacity in uplift = 70% of shaft resistance in compression + Weight of Pile
Pile cross section shape : circle Pile cut-off Level (COL) : 1.0 m
Pile Diameter ,D : 500 mm
Pile Surface Area, A, = 1.571  m?m length
Overburden Pressure to be considered below : GL
Consider overburden press. to
become constant below : 15 pile diameters, i.e. 7.5 m Dbelow 00 m
ie. 7.5 m Dbelow 00 m
Design Water Table Depth:  GL
Factor of Safety : 3.0 asperlS2911 Partl Section 2-1979 Reaffirmed 1997 Clause 6.3.2
Percentage of Ultimate Shaft Resistance to be used for Ultimate Pullout Capacity: 0.7 asperIRC:78
5 Depth,m Ng =8| E
22 Soil Classification Z | T3 2 k o
- From | To s | ©3 =
1 0.0 4.5 Silty Sand 0 30 17.00 0.6 0.00
2 4.5 20.0 Rock 250 0 21.00 0.27

Pile Capacity Calculation atfollowing || 6.0 [ 65 [ [ [ ]
Pile Length(s) below cut-off Level (m) || |:||:||:|
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

Analysis in accordance with

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan

CENGRS q

Computation of Safe Axial Pullout Capacity of Pile
By Static Analysis

IS 2911 Part 1 Section 2-1979 Reaffirmed 1997

and Clause 709.3.6.2 of IRC 78-2000, Notification No. 54 dated 28 May 2009

PR
Y

Pile Type : Bored Cast in Situ RCC Pile
Pile Dia = 500 mm Bored Cast in Situ RCC Pile
- = £ ) =
1 3 c ) c = o — —
o © Soil Parameters S¢ | Ec 5. 22 oL 52 =8 2 =8 =
2 = Sz |nS|[8g| &2 G a9 s9 | 38
e} < = | Layer 20 ||l =] 3L = 28 |ag8|ag
o E| D7 5O | = | 3| E = T @ VS| o®
m c O No. o~ n gn’: :)LL c 3.5 2 EO =0 =0
TS = PR I £ = ) £ ] ©
= a £ o d| | O = Ow 2 = [0 0
g |2 £ |[Ls]|2z2 2 =
a [ s | =3 =~ [ kN/m“[kN/m?[ kN kN kN kN kN | ™mT
oo | - F—t—r——-- 0.0
1 0.0 30 7.00
35
1.0 oo [T 1T T[T 7 7.0
1 0.0 30 7.00 a
N N R 19. 6.7 | 37 37
45 3.5 31.5
2 250.0 0 11.00 a
I T R A5 68.0 267 304 16 229 87 9
7.0 6.0 59.0
2 250.0 0 11.00 a
N N R 6° | 680 | 53 | 357 | 18 268 | 101 | 10
7.5 6.5 64.5
ot>
e 64.5
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

B CENGRS qsg ;E

Computation of Safe Axial Compressive Capacity of Bored Piles Socketed into Rock
Analysis in accordance with IS : 14593 - 1998 (Cole & Stroud approach)

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan

Pile Type : Bored Cast in Situ RCC Pile Loading : Axial Compression
1 2
Qsate = - [CUNc +  aCgndlg ]
where :

Q.ae = Safe axial compressive capacity of pile
C, = Shear strength of rock below base of pile
N, = Bearing capacity factor, taken as 9
o = a multiplying constant, taken as equal to 0.9 (recommended
value)
C, = Average shear strength of rock adjacent to shaft in the
socketed length
ls = length of socket
d = diameter of pile
F = Factor of safety, usually taken as 6

Pile Diameter ,D : 600 mm Pile cut-off Level (COL): 1.0 m
Pile Surface Area, A; = 1.88 m%m length Pile cross-section Area, A, = 0.283 py?
Depth of rock strata below GL = 45 m Factor of Safety: 6.0
Depth, m e Cu Cs
From| To Rock Classification Tim? Tim?
4.5 | 20.0 |Weathered calcrete 100 40

Pile length | Pile Length | Socket| Ultimate End Ultimate Socket Safe Pile Capacity

below GL, m| below COL | Length Bearing Shear
m m m Tonnes Tonnes Tonnes
6.3 5.3 1.8 254.5 122.1 63
6.9 5.9 2.4 254.5 162.9 70
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited qﬂﬂ QB

B CENGRS N BV

Computation of Safe Axial Pullout Capacity of Pile
By Static Analysis
Analysis in accordance with IS 2911 Part 1 Section 2-1979 Reaffirmed 1997

and Clause 709.3.6.2 of IRC 78-2000, Notification No. 54 dated 28 May 2009
Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan

Pile Type : Bored Cast in Situ = RCC Pile
Loading :  Axial Pullout (Uplift)
The safe uplift capacity of pile is calculated as :

Qsate=(L/FS)[Z1 (o n[0.7*(ac+pktans)AsL] + W}

where
Qqate =  Safe axial pile capacity, kN FS = Factor of safety
o = Adhesion factor (function of C ) p =  Overburden pressure, kN/m?
_ Friction angle between soil and pile, _ . .
) = degrees (= ¢) L = Pile segment length in selected layer
c =  Cohesion intercept, kN/m? k = Coefficient of earth pressure
Y =  Effective density of soil, kN/m? D = Pile diameter
n = Number of layers Ag = Pile surface area per m length
W =  Weight of the pile
As per IRC : 78-2000, Safe Pile Capacity in uplift = 70% of shaft resistance in compression + Weight of Pile
Pile cross section shape : circle Pile cut-off Level (COL) : 1.0 m
Pile Diameter ,D : 600 mm
Pile Surface Area, A, = 1.885 m?m length
Overburden Pressure to be considered below : GL
Consider overburden press. to
become constant below : 15 pile diameters, i.e. 9.0 m below 00 m
ie. 9.0 m below 00 m
Design Water Table Depth:  GL
Factor of Safety : 3.0 asperlS2911 Partl Section 2-1979 Reaffirmed 1997 Clause 6.3.2
Percentage of Ultimate Shaft Resistance to be used for Ultimate Pullout Capacity: 0.7 asperIRC:78
5 Depth,m Ng =8| E
22 Soil Classification Z | T3 2 k o
- From | To s | ©3 =
1 0.0 4.5 Silty Sand 0 30 17.00 0.6 0.00
2 4.5 20.0 Rock 250 0 21.00 0.27

Pile Capacity Calculation atfollowing || 63 [[ 69 [ [ [ ]
Pile Length(s) below cut-off Level (m) || |:||:||:|
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.

M/s. Raj West Power Private Limited

Analysis in accordance with

Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan

CENGRS q

Computation of Safe Axial Pullout Capacity of Pile
By Static Analysis

IS 2911 Part 1 Section 2-1979 Reaffirmed 1997

and Clause 709.3.6.2 of IRC 78-2000, Notification No. 54 dated 28 May 2009

PR
Y

Pile Type : Bored Cast in Situ RCC Pile
Pile Dia = 600 mm Bored Cast in Situ RCC Pile
- = £ ) 5
1 3 c ) c = o — —
o © Soil Parameters s8¢ Ec 5. |22 oL 52 =8 2 =8 =
= = = S 0 2 50 c 2 S a © S © S ©
S £ = | Layer 20|l =g 3L = 8 (e8| ag
SE|[20 | N e Q| S x| Lo | Ec = S8 |log| o
e O 0 e = O @ 20 |2 = S < 'S E O SO | 8O
= O = ol c | O = Owu 2 = [0 0
g |2 £ |[Ls5]| 23 2 =
a [ s | =8 ~ [ kN/m? [kN/m*] kN kN kN kN kN MT
oo | - F—t—r——-- 0.0
1 0.0 30 7.00
35
1.0 oo [T 1T T[T 7 7.0
1 0.0 30 7.00 a
N N R 19. 6.7 44 44
45 35 31.5
2 250.0 0 11.00 9
I 86 | 680 | 359 | 403 | 25 | 307 | 119 | 12
7.3 6.3 62.3
2 250.0 0 11.00 6
I R R ©° | ggo | 77 | 480 | 27 363 | 139 | 14
7.9 6.9 68.9
159
e 81.0
210
e 81.0
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APPENDIX-B

SITE PHOTOGRAPHS






Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

CENGRS ql;l
al

Photo 2 Borehole No. BH-3

Site Photographs
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Proposed 1 x 660 MW Lignite based TPP at RWPL, Barmer, Rajasthan.
M/s. Raj West Power Private Limited

Photo 1 Borehole No. BH-5

Photo 2 Borehole No. BH-7

Site Photographs
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