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File No: 12654

Government of India o
Ministry of Environment, Forest and Climate Change oo A
(Issued by the State Environment Impact Assessment Authority(SEIAA), ?< &@ )
TAMIL NADU) ? _‘//
g '

Dated; 17/10/2025 :

To.

Subject:

Siv/Madam,

Thiru SENTHIL KUMAR

M/s. Ultramarine and Pigments Limited

Thimmalai House, Road No 29, Near Sion Hill Fort, Ston (East), MUMBAIL MAHARASHTRA,
100022

psp@uliramarinepi gnents e

Grant of Tenus of Reference wnder the provision of the EIA Notification 200648 arnended -regarding.

Sub: SETAA-TN - Terms of Reference (ToR) with Public Heaning for the Praposed Manuficmring of
Inorganic & Complex Tnorganic Coloured Pigments located at Plot No. 38, 39, 40,41, 42, 43, 44, 16,
47, 80. 51, 52 & 53, Kamnudaivanpatti Village, SIPCOT Industrial Park, Mamapparai Taluk
Tirchirappalli District, Tamil Nadu by Mys. Ultramarnine and Pigments Limited- imder Caregory “B1™
and Schedule S1. No. S(f) - “Syntheric Organic Chemicals Industry (dyes & dye intermediates: bulk
drigs and infermediates excluding dmg formulations: synthetic rubbers: basic organic chemicals, other
synthetie organie cheneals and chenucal mtermediates)” of EIA Notfweation 2006 — TeR with Public
Heanng - 1ssued - Preparation of EIA Reporl - Regardmg.

Ref: T. Onlme Application No. SIATTN/IND3/549634/2025., Dated: 25/08/2025

2 Minutes of the 624th meeting of SEAC-IT held on 24 09 2025

3 Minutes of the 901st tnesting of SEIAA held vn 10.102025,

2. The particulars of the proposal are as below:

(i) TOR Identification No. TO25B2412TNS665268N
(i) File No, 12654

(1K) Clearance Type TOR

(iv) Category Bl

(v) Project/Activity Included Schedule No. 5(1) Synthetic orgamc chencals mdustry
Proposed Manufacturing of Inorganic & Complex
Inorganic Colored Pigisents by M/s.

(vii) Name of Project ULTRAMARINE & PIGMENTS LIMITED
located at Kannndaivanpatti Village, SIPCOT
Industrial Park. Manapparai Taluk. Timchimppalli

SIATNAND3/542€34/2025 Page 10f2




District, Tamil Nadu.

(vill) Name of Company/Organization ULTRAMARINE & PIGMINTS LIMITED
(ix) Lacation of Project (District, State) TIRUCHIRAPPALLL TAMIL NADIS

(x) Issuing Authority SEIAA

(xi) Applicabitity of General Conditions ves

(xii) Applicability of Specific Conditions no

1 In view of the particulars given in the Para 1 above, the project proposal inveralia including Form-1(Part A and B) were
submitted (o the SEIAA for an appraisal by the SEAC under the provision of LEIA notification 2006 and its subsequent
amendiments.

2 The above-mentioned proposal has been considered by SEIAA in the meeting held on 10.10.2025. The minutes of the
meeting and all the Application and documents submitted [(viz Form-1 Part A. Part B.] are available on PARTVESH
portal which can be accessed by scanning the QR Code above

3 The State Fxpert Appraisal Committee (SEAC), based on the information & clarifications provided by the project
proponent and after detailed deliberations on all fechnical aspects recommended the proposal for grant of Terms of
Reference under the provision of EIA Notification, 2006 and as amended thereof subject to the stipulanon of specific and
general conditions as detaled in Atmexure (2)

4 The SEIAA has examined the proposal in accordance with the Environment Iupact Assessment (EIA) Notification.
2006 & further amendments thereto and after accepting the recommendations of the SEAC hereby decided 1o issuc the
following Terms of Reference for instant propesal of M/s. Ultramarine and Pigments Limited under the provisions of
EIA Naorification, 2006 and as amended thereof.

5.The Ministry/SELAA-TN reserves the right to stipulate additional conditions, if found necessary.

6.The Terms of Reference to the aforamentoned project is under provisions of EIA Noufication, 2006 1t does uot
tantamount 1o gpprovalyconsent/penmissions efe: required 1o be obtamed under any otier Act/Rule/regulation, The Project
Proponent is under obligation to obtan approvals /cleamnees under any other Acts/ Regulations or Statutes. as applicable.
to the project

7 This issues with the approval of the Competent Authority.

8 The TORs with public hearing prescribed shall be valid for a period of three years from the dare of issue, for submission
of the EIA/EMP report s per OMNo,J-1101372122006-LA- (1 part) dated 291k August, 2017,

Copy Ta

1. The Additional Chief Secretary to Government, Enviromnen!, Climate Change and Forests Departinent. Govt. of Tawil
Nadu, Fort St. George, Chennai - 9.

2 The Chauman, Central Pollution Control Board, Parivesh Bhavan, CBD Cum-Office Complex, East Arjun Nagar, New
Delhi- 110032,

3. The Chamman, Tamil Nadu Polhition Control Board, 76, Mount Salai. Guindy, Chennai - 600 032,

4.0The APCCT (C). Regionai Office. MoEF & CC (SZ). 34. HEPC Building. st & 2nd Floer, Cathedral Garden Road.
Nungambaklam. Chemnal - 34

S Blomtoring Cell. IA Division, Ministry of Environment, Forests & CC,

Parvavamn Bhavan, CGO Complex. New Delhi - 110 003

6. The District Collector, Kancheepuam District.

7. Stock File.

Amnexure 1
Specllie Terms of Reference s for (Synthetic Orguule Chombeals Industiy)

1. Seiaa Specific Conditions :

SIATNIND3/549634/2025 Page 20f9




S. No Terms of Reference

1. The toxic fomes anticipated due to the project activities.

2. The Pessistent Organic Polintants (POPs) anticipated and their quantities

3. The possibilitics of bromagnification.

4. Tmpact on human health, biodiversity, food chain, armosphere and water resources because of
the POPs ewnitted from project activity,

5. Tmpact on <oil, s0il biots mnd vegetation,

6. Impact on climate change.

7. Carbon sequestation stiategies adopted.

8. Smart rechnologies adopied fo improve energy efficiency.

9. Occupational Health & safery details shall be firnished.

10. Impact on wildlife, mammals, fishes and possibilities of behavioural change because of the
pollutants emitted,

11 CO2 enussion and action for contammg it

12 Anticipated Gireen House Gas emissions and mitigation strategies.

11

1. The PP shall submt details regarding the suiiability of the proposed activity, along with a report that
includes information on the machinery. flow chart of the opemtion, storage of raw materials, storage of
products, air pollution, water pollution. fugitive emissions and their control, and waste management.

2. The PP shall conduct a soil test at the proposed site and submit a report on any potential leaching of
larmful / heavy chemicals due 1o the proposed activity.

3.The PP shall fimmsh the mass balance for the product,

4. The PP shall provide the commmercial mames of the raw matenals and specify the form m wluch the raw
materals will be purchiased.

5. The PP shall furpish the MSDS along with chemical structure for each raw material to be utilized for
manufachiring the produer.

6. The PP shall generaterbuy green energy fora mmimum of 50% of its fotal power consumption

7. The PP shall provide roof top solar panel to cover 75% ofits roof area.

8. The PP shall develop 33% gmeen belt wath nanive tree species all along the periphery of project boundary
with geo reference and fumish the details with photographs iu the EIA report,

9. The PP shall firnish a comparative study of energy efliciency 1 1ts plant vis a vis the global standards.
10. The PP shall furnish the details of all Air pollution control measures to be provided to control the
emissions to be generated from its manufactunng process at various stages.

11. The PP shall furnish the emergency/disaster management plan.

12, The PP shall furmish the fire license oblamed from the competent authorily.

13. The PP shall provide the DG set details with eco-fiiendly alternaie fuel other than diesel.

14. The PP shall furnish all the Hazardous wastes and Non-hazardous solid wastes to be generated from its
manuiacning process and how its disposed seiennfically

STANDARD TERMS OF REFERENCE (TOR) FOR EIA/EMP REPORT FOR
CCITS/ACTIVITIES NG ENV NMENT CLE NCE

5(f): STANDARD TERMS OF REFERENCE FOR CONDUCTING ENVIRONMENT IMPACT

ASSESSMENT STUDY FOR SYNTHETIC ORGANIC CHEMICALS INDUSTRY (DYES & DYE

INTERMEDIATES: BULK DRUGS AND INTERMEDIATES EXCLUDING DRUG
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FORMULATIONS: SYNTHETIC RUBBERS; BASIC ORGANIC CHEMICALS, OTHER
SYNTHETIC ORGANIC CHEMICALS AND CHEMICAL INTERMEDIATES) PROJECTS AND
INFORMATION TO BE INCLUDED IN EIA/EMP REPORT

A.STANDARD TERMS OF REFERENCE (TOR)

1) Executive Summary

2) Introduction

1 Details of the EIA Consultant incliding NABET accreditation

11. Information about the project proponent

11 Importance and benefirs of the project

3) Project Description

1. Cost of project and lune of completion,

i1. Products with capacities for the proposed project.

1. [f expansion project, details of existing products with capacities and whefher adequate land is available
for expansion, reference of earhier 1C 11 any

iv, List of raw materials required and their gouree along with mode of ansportation.

v. Other chemicals aud materials required with quantities and storage capacitics

vi. Details of Emission, effluents, hazardous waste generation and their managemenl.

vii. Requirement of water. power, with source of supply, status of approval, water balance diagran, mon-
power requirement (regular and contract)

vin. Process descrniphion along with major equipments and machmeries, process flow sheet (quantative)
trom raw material to products to be provided

ix. Hazard identification and details of proposed safely systems.

x. Expansiow/imodernization proposals:

a Copy of all the Environmental Clearance(s) including Amendments thereto abtaiaed for the project from
MOFET/SEIAA shall be attached as an Annexwure. A cernified copy of the latest Monrtoring Report of the
Regional Office of the Ministry of Environment and Forests as per cirenlar dared 30 May, 2012 on the
status of compliance of conditions stipulated m all the existmg environmental clearances mcluding
Amendments shall be provided. In addition, status of compliance of Consent 10 Operate for the ougoing
existing operation of the project from SPCB shall be attached with the EIA-EMP report.

b. Tn case the existing project hias not obtained envirommental clearance, reasons for not taking EC undet
the provisions of the ETIA Notification 1994 and/or ETA Notification 2006 shall be provided. Copies of
Conserit 1o Establish/No Objection Certificate and Consent to Operate (in case of mnits operating prior to
EIA Notification 2006. CTE and CTO of FY 2005-2006) obtamned from the SPCB shall be submitted.
Further, compliance report to the conditions of consents from the SPCB shall be submitted.

4) Site Details

1. Location of the project site covenng village. Taluka/Tehsil, District and State, Justification for selecting
the site, whether other sites were considered

it. A toposheet of the smdy area of radinz of 10km and site location on 1:50,000/1:25.000 scale on an
A3/A2 sheet. (Including all eco-sensitive areas and environmentally sensitive places)

i, Details w.r.t. oplion analysis for selection of site

iv. Co-ordinates (lat-long) of all four comers of the site.

v. Google map-Earth downloaded of the project site.

vi. Lavont maps indicating existing mnit as well as proposed unit indicating storage area, plant area.
greenbelt area, utihties ete. If located within an Industrial area/Estate/Complex. layont of Industrial Area
mdicating location of umt within the Industrial area/Estate.

vii. Photographs of the proposed and existing (if applicable) plant site, If exising, show photographs of
planation greenbell, n particular.

viil. Landuse brealk-up of total land of the project site (identified and acquired), government/ private -
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agrienltural, forest. wasteland, water bodies, settlements, etc shall be inclided. (not required for industrial
area)

ix. A bist of major mdustnes with name and type within study area (10km radius) shall be meorporated.
Land use details of the study area.

X. Geological features and Geo-hydrological status of the study area shall be included.

xi. Details of Drainage of the project upto Skin radius of study area. If the site is within 1 ki radius of any
major river, peak and lean season river discharge as well as flood oceunence frequency based on peak
ramfall data of the past 30 years, Details of Flood Level of the project site and maximmum IFlood Level of
the nver shall also be provided. (mega green field projects)

xii. Status of acquisition of land. If acquisition 1s not cowplete, stage of the acquisilion process and
expected lune of complete possession of the land,

xiit. R&R details in respect of land in line with state Government policy

5) Forest and wildlife related issues (ifapplicable):

1 Permission and appraval for the nse of forest land (forestry clearance), if any, and recommendations of
the State Forest Department, (if applicable)

1. Landuse map based on High resolution satellite mmagery (GPS) of the proposed site delmeatmg the
forestland (in case of projects involving forest land more than 40 ha)

iil. Status of Application submitted for obtaining the stage I forestry clearance along with latest status shall
be subnutted.

. The projects to be located within 10 km of the National Parks, Sanctuaries, Biosphere Reserves,
Migratory Comidors of Wild Amimals, the project proponent shall submt the map duly authenticated by
Clief Wildlife Warden showimg these features vis-a-vis the project location and the recommendalions or
cotunents of the Cluel Wildlife Wmrden-thereon

v. Wildlife Conservation Plan duly authenticated by the Chief Wildlife Warden of the State Government
for conservation of Schedule 1 fauna, if any exists in the smdy area

vi. Copy of application submitred for clearance nnder the Wildlife (Protection) Act, 1972, 1o the Standing
Commutiee of the Nahonal Board for Wildhfe

6) Environmental Status

i. Determination of atmosphernc inversion level at the project site and site-specifie micro-meteorological
dala using temperature, relative humidity, hourly wind speed and direction and rainfall.

i AAQ data (except monsoon) at 8 locations for PM10, PM2.5, SO2, NOX. €O and other parameters
relevant to the project shall be collected. The monitoring stations shall be based CPCB gwidelnes and take
mto account the pre-dommant wind dirsction, population zone and sensitive receptors mcludmg reserved
forests.

1L Raw data of all AAQ meusurement for 12 weeks of all staticns as per frequency given mn the NAQQM
Notfication of Nov. 2009 ‘alone with - mun., max:. average and 98% wvalues for each of the AAQ
parameters from data of all AAQ stations should be provided as an annexure to the EIA Report

iv. Surface water quality of nearby River (100m upsiream and downstream of discharge point) and other
surface drains at eight locations as per CPCB/MoEF&CC guidelines,

v. Whether the site falls nicar to polluted streteh of river identified by the CPCB/MoEF&CC, if yes give
details.

vi. Ground water monitoring at minimum at 8 locations shall be included,

vii. Noise levels monitoring at & locations within the study area

vii. So1l Charactenstic as per CPCB puidelines.

1x. Trathe study of the area, type of vehicles, frequency of velueles [or trapsportation of materials,
additional traffic due to proposed project, parking arrangement ele.

%, Detailed description of flora and fauna (lerrestrial and aquatic) existing in the study area shall be given
with special reference to rare, endemic and endangered species. If Schedule-I fauna are found within the
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smdy area, a Wildlife Conservation Plan shall be prepared and furmshed.

x1. Socia-economic stamus of the shudy area.

7) Impact and Environment Management Plan

1. Assessment of ground level concentration of pollutants from the stack ermission based on sile-specific
meteorological features. In case the project is located on a hilly terrain, the AQIP Modelling shall be done
using inputs of the specific lerrain characteristics for determining the potential impacts of the project on the
AAQ. Cumulative impact of all sources of emissions (including transportation) on the AAQ of the area
shall be assessed. Details ol the mode! used and the mput data used for modelling shall also be provided.
The air quality contours shall be plotted on a location map showing the location of project site. habitation
nearby, sensitive receptors, 1f any.

1. Water Quality modelling - wu case of discharge m water body

iil. Impact of the transport of the raw materials and end products on the surrounding environment shall be
assessed and provided In this regard, opfions for franspart of raw marerials and fimshed products and
wastes (large quaniities) by rail ar rail-cum road transport or conveyor-cum-rail fransport shall be
examined.

V. A note on weatment of waslewater from different plant operations. extent reeyeled and reused for
different purposes shall be included. Complete scheme of efffuent treatinent. Charactenistics of mmtreated
and treated effluent to meet the preseribed standards of discharge under E(P) Rules.

v_Details of stack emission and action plan for control of emissions 1o meet standards.

vi. Measures for fugitive emission control

vii. Details of hazardous waste generanon and their storage, utihization and management. Copies of MOU
regarding utiization of solid and hazardous waste m cement plant shall also be mcluded. EMP shall
wclude the concepl of waste-nunmization, recycle/reuse/recover teclunques, Energy conservation, and
natural resource conservation.

viil. Proper urihization of fly ash shall be ensured as per Ily Ash Nonfication, 2009, A detailed plan of
action shall be provided

ix. Action plan for the green belt development plan i 33 % area i.¢., land with not less than 1,500 trees per
ha. Giving details of species, width of plantation, planning schiedule ete. shall be included. The green belt
shall be around the project boundary and a scheme for greening of the roads used for the project shall also
be meorporated.

x. Action plan for raimwater harvesting measures at plant site shall be submutted to harvest ramnwater from
the root tops and stonn water drains to recharge the ground water and also to use for the vanous activities
at the project site to conserve fresh water and reduce the water requiremient from other sources.

xi. Totul capital cost and recunring cost/emum for environmental pollution control weasures shall be
iucluded.

x1i. Action plan for post-project environmental monitorme shall be subimtted.

xiii. Onsite and OffSite Disaster (natural and Man-made) Preparedness and Fmergency Management Plan
incinding Risk Assessmentand damage control. Disaster management plan shonld be linked with District
Disaster Management Plan.

8) Occupational health

1. Plan and fund allocation 1o ensure the oceupational health & safety of all contract and casual workers

il Details of exposure specific health status evaluation of worker If the workers' health is being evaluated
by pre designed format, chest x rays, Audiometry. Spirometry, Vision testing (Far & Near vision, colour
vision and any other ocular defect) ECG, dunng pre-placement and periodical exammations give the details
of the same. Details regarding last month analyzed data ol above-mentioned parameters as per age, sex,
duration of exposiue and department wise.

iil. Delails of existing Occupational & Sufely Hazurds. What are the exposure levels ol hazards and
whether they are within Pernussible Exposure level (PEL). If these are not within PEL, what measures the
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company has adopted to keep them within PIL. so that health of the workers can be preserved

iv. Annual report of heath stams of workers with special reference to Occupational Health and Safety

9) Corporate Environment Policy

1. Does the company have a well laid down Envitormment Policy approved by its Board of Directors? 1T so,
it may be detailed in the EIA report

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

11 What 1s the merarchical system or Admimstrative order of the company to deal with the environmental
1ssues and for ensunng comphance with the envionmental clearance conditions? Details of (his system
way be given.

iv. Does the company have system of reporting of non-comphances / violations of environniental norms to
the Board of Directors of the company and / or shareholders or stakeholders af large? This repmfing
mechanmsm shall be detailed in the EIA report

10y Details regarding mfrastructure facilities such as sanitation, fuel, restroom ete. to be provided 1o the
labour force dunng construction as well as 1o the casual workers meluding muck dnvers during operation
phase.

11) Enterprise Social Commitment (ESC)

i Adequate funds (at least 25 % of the project cost) shall be earmarked towards the Enterprise Social
Commuitment based on Public Hzarmg 1ssues and item-wise details along with tume bound action plan shall
be meluded. Socio-economie development activities need to be elaborated upon.

12) Any litigation pending aganst the project and/or any direction/order passed by any Court of Law
agaist the project, if so, detuils thereof shall also be wneluded. Has the wmt recerved any notice under the
Section § of Environment (Pratection) Act, 1986 or reievant Sections of Air and Water Acts? If so, details
thereof and comphance/ATR to the notice(s) and present stams of the case

13) A tabular charr wath index for point wise compliance of above TOR

B. SPECIFIC TERMS OF REFERENCE FOR EIA STUDIES FOR SYNTHETIC ORGANIC
CHEMICALS INDUSTRY (DYES & DYE INTERMEDIATES; BULK DRUGS AND
INTERMEDIATES EXCLUDING DRUG FORMULATIONS; SYNTHETIC RUBBERS; BASIC
ORGANIC CHEMICALS, OTHER SYNTHETIC ORGANIC CHEMICALS AND CHEMICAL
INTERMEDIATES)

1. Details on solvents to be used, measures for solvent recovery and for emussions control.

2. Details of process emissions from the proposed unit and its amrangement to control.

3. Ambient an quality data should wclude VOC, other process-specific pollutants® like NH3*, chilorine®,
HC*, HBi*, H2S*, HFY, elc., (*-as applicable)

4. Work zone monitoring arrangements for hazardous chemicals.

5. Detatled effiuent freatment scheme incinding segregation of effluent sreams for nnirs adopning 'Zero'
haqud discharge.

6. Action plan for odour control o be subnmitted.

7. A copy of the Memorandum of Understanding sigied with cement manufacturers indicatmg clearly that
they co-process organic solid/hazardous waste generated.

8. Authorization/Membership for the disposal of liquid effluent in CETP and solid’hazardous waste in
TSDF. if any.

9_Action plan for utilization of MEE/dryers salts.

10. Matenal Satety Data Sheel for all the Chemcals are being used/will be used.

11, Authorization/Memberslup for the disposal of selid/hazardous waste m TSDF.

12. Details of incinerator 16 to be installed.

12, Risk assessment for storage and handling of hazardous chemicals/solvents. Action plan for handling &
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safety sysrem to be incorporated.
14, Arrangements for ensuring heaith and safety of workers engaged in handling of toxic marerials

In addition to the above, the following shall be furnished: -
incorporating the information on following points:

1) Project name and location (Village, District, State, Industrial Estate (if applicable).

2) Produets and capacities. If expansion proposal then existing products with capacities and reference to
earlier EC,

3) Requurement of land, raw matenal, water, power, firel, with source of supply (Quantitative)

4) Process description in brief, specifically mdicating the gaseous emission, liquid effluent and solid and
hazardous wastes.

5) Measures for mitigating the impact on the environment and mode of discharge or disposal.

6) Capital cost of the project, estimated fime of complenion.

7) Site selected for the project - Namre of land - Agnicultural (smgle/double crop), barren, Govt/ privare
land, status of is acquisition, nearby (in 2-3 km ) water body, population, with in 10km other indusiries,
forest, cco-sensitive zones, accessibility, (note - m case of mdusinal estate this mformation may not be
1ecessary)

§) Baseline environmental data - air quality, surface and ground water quality, soil characteristic, flora and
fauna, socto-economic condition of the nearby population

9) Identification of hazards m handling. processing and storage of hazardous matenal and satety system
provided to mitigate the risk.

10) Likely mmpact of the project on air, waler, land, flora-faung and pearby population

11) Emergency prepareduess plan i case of natural or in plaul emergencies
12) Issues raised during public heanng (if applicable) and response given
13) CER plan with proposed expenditure

14) Occupanonal Health Measures

I 3) Post project moniiormg plan

0 .

a. A note confirming compliance of the TOR, with cross referencing of the relevant sections / pages of the
EIA report should be provided.

b. All documents may he properly referenced with index. page numbers and continuous page numbering.

¢. Copy of permission related to Port facibity, Desalmation plant, wind mull /solar power plant from
compelent Authoriy.

d. Whete data are presented w the report especially m tables, the peniod m which the duta were collected
and the sources shiould be mdicated.

e Project Proponent shall enclose all the analysis/testing reports of water. air; soil. noise etc. using the
MoEF&CC/NABL aceredired laboratories. All the original analysis/testimg reports shonld be available
during appratsal of the Project.

. Where the documents provided are i a language other than English, an English translation should be
provided.

¢. Changes, if any made in the basic scope and project parameters (as submitted in ForurT and the PFR for
securing the TOR) should be brought to the attention of MoEF&CC with reasons for such changes and
permission shonld be sought, as the TOR may also have 1o be altered. Post Public Heanng changes in
structure and content of the draft EIA/EMP (other than modifications ansmg out of the P.H. process) will
entail conducting (he PH agam with the revised documentation.

L. As per the circular no. J-11011/618/2010-IA. II(I) dated 30.5.2012, certified report of the status of
complionce of the conditions stpulated 1o the environment clearance for e existing operations of the
project, should be obtained from the Regional Office of Mimstry of Environment, Forest and Climate
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Change, as may be appheable

1 While preparing the EIA report, the mstmictions for the proponents and instmcetions for the consultants
issued by MoEF& CC wide OM. No. J-11013/41/2006-TA. TI(T) dated 4th Aungust, 2009, which are
available on the website of this Ministry should also be followed.

J. The consultants involved in the preparation of EITA/EMP repont after secreditation with Quality Couneil
of India (QCTy'National Accreditation Board of Education and Training (NABET) would need to include a
certificate m tlus regard in the EIA/EMP reports prepared by them and data provided by other
orgamzation/Laboratonies ncluding thewr status of approvals etc. In this regard circular no I. NoJ -
11013/77:2004-1A-11(1) dated 2nd December 2009, 18th March 2010, 28th May 2010, 28th June 2010, 31st
December 2010 & 30Lh September 2011 posted on the Muustry’s website hittp:/www.moef nic.in/ may be
referred.

§ After preparing the EIA (as per the generie structure prescribed i Appendix-I1 of the EIA Notfication.
2006) covenng the above mentioned points, the proponent williake finther necessary action for abtaining
environmental clearance in accordance wirth the procedure preseribed nnder the EIA Notification, 20046

§ The final EIA report shall be submiried (o the SEIAA, Tamil Nadu for obtaining Environmental
Clearance.

§ The TORs preseribed shall be valid for a period of three vears fiom the date of 1ssue, for submmssion of
the ETA/EMP report as per OM No.J-11013/41.2006-TIA-TI(T)(part) dated 29% August 2017.

Signed by

Rahul Nach Ankkadu Reghunadhan

SIA/TNIND3/549634/2025
Reason: Venfied 204 signed

Date: 17-10:2F898.57.9f ©

15




- Gleumm| USSLD -

16



GOIUY eNFH (LM EHE ST L6 6T

6T 600 | ToR GMILIY ‘ U0 &6l
1.1 e @MU L HlLhHS 696018 61T
HLL  BLOUGSHMESHET SIS Qﬂmmf.”@. gg,;f,]u_mu_lm Ve
B gHTUTTSSUUGLL HESFL Len&S6i ASMEESLLL Berere
gumy 1) 4 : e 411)
aperQmpwiiul L. HLULD  &esflo
THTUMTSSILHLD Q&L & & wimeot DIDOILD m“"?“’. salLo . Bio
) . . . . | BmLh&smen 2 MLG S QEleImS
2. &I r&EUGSHSET (POPSET) LDMHMILD . . .
QIDDIST SleTE6T o 6L &EWG|. 6T6e0iCey, 61HE  POP
SienD ' B(EHLD TEILTSBLILEME0ME,

GaId 66 L SeAILILDMGLD.

o U7 o BUOLGEGEHT oﬁ]s).ujrrzuaae.ﬁr. gfg,@mnmm Vil @ed
3. 515 BILIbGR DI QaTESSLILL (eiTerent.
(Difley 7.4)
(P GOTQDTLALIILIL L HLLGHev
QarLj&F&slurer Sl LIGUGSH&men
(POPs) 2 (HhEUMGHGEUSMCHT  I6LEVG)
L pBLalyEm&SHaNL  @@HE | CeuaNCOMIQISHCHT  aUfleIGSHEGLWD
QeueNL(pLd POP-&6ITIT6L D60TlG | 6THSHRUT(H BHLEUGEMSIWID  GeL6m6L.
4, SCImGEWID, ULUNT  QUEHSSLD, | @H6T  allemeTalld, POPs  &MJEUUILOTS
2 6§  FMIGKE0,  euaflDeuoIL_6vLD | LD6BTS S COmTEHSILILD, LI6LEYIUTNT,
wOHMID B euenmuger WBgmen HHHWD. | 2 cwieyd Fmded, euelDuL 6L S
9I6LEVG) B  eueTmiSeileL 61HS
LTS SLOIT60T HMSHS(LPLD
THTUMTSHSLILIH 6USH6LEDIL.
o6tor,  weder 2 uNflied  WOHMID | ENeUTRIGET  SBSHwmDd v @ed
5. Smeurmisefstt LBGTeT ST&HsLD. QTR &HSLILL (HeiTerer.
Wfley 4.12)
&MeHleneL LTMHMGH 6T HTEHEHLD. QeUJRIGET  SGHWmID v §ed
6. QaTEHSsLIUL (eTereut.
\Afley 4.13)
smjusti  NfHAH5EESH0L 255861 | NeufRIGET  HHHWMID vl @6
7. JMHMISCSTETETLILIL_ L 63T. QaTEHSsLIUL (6iTereut.
A6y 7.5)
SLMHMEL Hmeneot CubuEsHs | aeurrsGsT  SGHwmID 11 §ed
8. JHMISQSTeTemLILIL L eroMiL | Qasr(h&sLIUL (HeTermeot.
QHMAELHIL LIMISS. WNifley 2.10.3)
Qg mHleLE M GSTHMJLD LOMID | elleuphser  SGHwmId v @ed
9. UTISTIL  eleufhi&er  QUPRISLIUL | Q&THSSILL (HeiTereu.
Geuesur(pLb. WNifley 7.6)
m@@mW@5m, | ne-la e, aNeugmgeT  SisHwmud v Qed
Besrgen  ISgmer  HTHSL  HMILD N
10. . . . | Qar@ssLUL (Herers.
QeueNCwmmUUGLD  WIrGEUTEHSOTTED ey 414
LSS LoTHDSSbaen '

17




6T 6UOT.

ToR (HMILIY

L&6L & 6T

&M1& S1%Fa M) H6lT.

11.

co2 a2ifpe] WOMHMID MBS
SL(RUUBSSIUSDSTE BHL6LIG&HE0)S.

QNeUNRIGET  HHwmuDd v
QaTESSLILL (eiTerent.
A6y 4.15)

12.

S TUMTSSLILHLD
eumu] 2 1hlpey
2 &85

LIG6mLD
LOMHMILD

[Q\[0[aV)
SevILILY

QNeUNRIGET  SHwmud v
Qar(H&s UL (HeTereot.
A6y 4.16)

Qg6 d)

SerHw NgrhHwsSHer GmILLNLL BHlLLHS 6 6018 61T

apeTQmpiul L. QEWIELLITL g 65T
QUTBSHSHL GMES  QNUTRISENET,
QUIHHTRISET, CFWIOUITL 1q.65T 6L L
& SLILL LD, epeoLIQILIm (B L &6 6ot
Galhy, Qump L &eMeor GeLhllLy,
snom  wreurk, By  wrsEUTGE,
SLUNGGLD 2_LAILDE| &6 LOMHMILD
SleumMiest L RHUUTE WLOMID SLH6)]
Gueomeoemd LMW HSHEUCLEED6IT
2 _6MeL Sl SIMN&6EM UL 65T PP
FLIUNSES Geusinr(HLD.

QQUJRIGET  SIGSHIMWID I
QaTEHSsLIUL (HeTereut.
Wifley 2.7, 2.9)

aperQumpiulL. @LSH6eL  Loevor
ufGEmgemesTenl PP BL&4),
AperQmpiiul L. QFWIELLITL g 667
SMIETS ShG eNemarals@Gn
&6 & BT EMLIGUTRIG 61T 586
LU M S MesT MG SLIGFo M) 56T
GMN&s  SMNsGmEMW  FLIULNGS
Geuesur(hLd.

U RIGET BemeorLiLy
Qar(h&s UL (HeTereot.

Swriluyésmen  Henm  FLohlenevsmiL
PP QILDMIGLD.

QQUJRIGET  SISGSHIMTWID I
QaTEHSsLIUL (HeTereut.
(UL 7)

PP epeuLIQUIT(HLS6fl6dT  e6unN&LI
QuwIFsemern QILPMIS Geueior(HLD
LOMHMILD CLPSOLIQLIT (L GelT
QMRISLILGL UgeusHmssds GmLL
Geusar(pLb.

QQUJRIGET  SIGSHWIMWID I
QaTEHSsLIUL (eiTereut.
(QIL_L_616D)600T 4)

2 HUSHES

661G (5
GCeudHuNutev
PP QILDKIG

uimliiy
Lweru(h$SLULHLD
CELLIGILIT(H @5 &GS LD
SIMOLILIL 65T MSDS &
Geu6tor(pLb.

@emeuorLiLy IX
QaTH&SULL(BeTeng).

@ed

PP SI560T QDTS LOI6T HISTeTeL
GODMHSHLILFLD 50% LIG6MLD
SLMHMEMeL 2 MUGH Gl
Geueior(RLb/eummig Ceueur(hLD.

Qrsg 6T HSTONL GMDHEHLL FLD
50% 36 LI&60ILD SMHMENEL
EUIMRIG 6L & [HITRIG6IT
2_MISHQAFIHCOTLD.

PP [Himieueutid G FaemLl

SIGH6TT  Faemil  UGHUNL  75% 8

18




6T 6UOT.

ToR (HMILIY

L&6L & 6T

UGSHUNEL  75% &8 2 6L &G
QUMBUNEL Faen G6L &Gflwl  Lbler
LIGVEN&EMUI QULPRIGLD.

2 GMONMLSGLD 6UMBHUNDL Fasm] GLOEL
Gl D6 LIGLEMSEMIL  QULDIRIG UM S
BThGET 2 MISQFUISCHTLD.

HLL 6T6L6MI6VUI6BT &MMmeneleL
uiele g Qelmissmend  Cemes
33% U&MWLL ULemLenwl LNy
@mMuyLer PP 2 (HeuT&HS Geusior(hLd

QaMAMETEMEL  QUATTESHMG6T  &HLOMIY
437 Qam&GL] uguuetalled (CMHS
uguueneled  33.01%) LG6OLOL LI 6mL

UINGLGCUTE, PP SIH60T QLem60UTI6L
2Owed  Fwerr  GHHS Ui
SUIMEU QILPHIGLD.

LOMHMILD EIA SIMN&MBUIND | 2 (HeUTSHSUUGHD, 6500 LOJRISENET [HL
LI6DSLILIL I8 (©1h L 60T eNeugmiGener | SILLLOLLILIL (H6Teng).

QIPHIS Gaueur(BLD.

2_6u&6NMTETIL & 715169160 8 (61 L 63T

@enemilil] v @60 Q&MT(H&SLILL (HeTerng).

LeLGaum) &L_L_Mhigerled 3G 601
2 MUGH Q&weL (PemmUNed (B HS
2 (heum@ 2 Npemeusds L GUURSS | Neufhser  sGHwmuid 1 @6
10. | QupmISIUL.  Geueiligll  emerd Gl | QaM(H&SLILL (HelTereor.
ST LOM& SLEUUTL® | (Dfley 2.9.1)
BL UG HNESEMNET  O6UNRISENOTU|LD
PP QULDMRIGLD.
SI6U&TSHTeV/CUIfIL I Ceomsiuemnid | eNUIRISGET  SGHWMLID  vii &ev
1. | HLLSMS PP QILDRIGLD. QTR &HSLILL (HeiTerenr.
Dfley 7.2)
S&SHUMLHS HSMUILOBHSI | SGHUMIHS SiFsrIL BB HS)
12. | Quoiul L Swenewily 2 flingeng PP | Swenewilly 2 flnGmel  QUDIQIMS
QILPMIG Geaueur(pLb. BThIGET 2 MISQFUISCHTLD.
zé:;g, mfmzmzﬁgunlmgii@%:(z eUJRIGET  SIGHWmID 11 §ed
13. . . Q&M &sLILL (HerTereo.
DG QFMGLY  eleugmsemer PP
. (Mfley 2.9.1)
QULDMRIGLD.
PP 315601 2 MUSH
Q& w6 (W mMUNEON(HHE
2-GAIMSELLEL ) &lm@gﬁg}l QeUJRIGET  SIGHWmID 11 §ed
14, g{UHUJ&:U.LDITGOT .5’5@04&6" L.D[_DQ_ILD Q&m(h&SLILL (HeTereu.
SUTWILDHM S SSL06SHMeTULD, i) Ofley 294, 205
sTeleUMM)] SiHeniied i Ewns I
SISOHOLUILGE DG 6T6OTLIEN S U|LD
QMG Caueur(BLb.
Qewmms &Ml Caudhuilwed QAFHTHeIGSHTeT Hemsowimer GMILL S (Lpemms 6T
1. HFUTSE &(HSH&HLD
1.1 ‘ Hyunss & @m&HsLD ‘
2. QIMI(PSLD
2.1 NABET  SR&sMIL 2 UL EIA ‘ QNeUNRIGET  SGHWMUD X1 &ev

19




6T 600T. ToR (HMILIY L&6L & 6T
S, CeunmasIfler aNeUFmIS6T QaTESSLIUL (eiTereot.
WNifley 12.1-12.5)
. . . , QNeUTRISET  GHSWIMILD 6L
2.2 @LL. .@QOn@umU LD Qasrr@é,s,l;luL@mf]n?m. 9
556160 &6
Dfley 1.2)
3. S eflenssd
C e - aeuImIGeT  HHwmIDd 11 Qev
o |BULEBe Comal WODID S5 | GanGesiue Gemen
Wifley 2.5.7)
aperQumpitul L. L SHMSTeor
Emedt Q& megorL SWIMILILS6T.
oj]ms)fn&,&,g, 5“"__"0 STEUTIDITE, Qg)m eUJRIGET  SIGHWmID 11 §ed
3.2 Q&,nwL . 7 566[@?1' . &mm QaTESSLILL (HeiTereot.
swirfliyseflesr  eeugmigen  LOMHMILD ey 251
aNfleunses5HmEG Gurgomsr  Heold (Lied 259
SemL&GLOM, (phemglul EC gCHmID
QOHBTDL UH6T GOl
Coemeuutmen epeolQUTBLSeMeT | eeugmiser  Hwmud 1 &ev
3.3. UL g U16D LOMHMILD Sleummiest | Q&T(H&SLULL (HerTensst.
eV (LD CUTSHEGEUTSHE (LPEMMULD. Aifley 2.5.5)
SI61T6Y Sl LOMHMILD Gy | eNeugmgeT  HHwmuid 11 @6
3.4. Hm 6018 (E1h L 60T GCgemeuumenr 0w | Q&TEHSSULL (HerTermest.
@UEMUETRISET LOHMID CILIT(HL &6 Nfley 2.5.5, SIL_L 6U6M6TIT 5)
QeueNGuimmLD, a6y b,
SILIMWLISTLOMEDT sL0e) 2 MU
wHMID  SleummMiesT  GLOEVLTETTTEMLD L . . .
omo%mm 85 Comey, Bsienyip, | ChUIRSHT  SBFMLD 11 G
3.5 . . . . | QarR&sUUL (BeTersor.
aNHICWING SSMTSHGIL 60T, €LILIG 6060 Sfley 25 - 29
Hemev, B QLY euemFULLD, LO6S- (cied 2 9
868 CHMme (QUPSHSLOMET  LDHMILD
SULHSLD)
W&HEHW 2_LISIJ600TMRI&61T LOMHMILD
®ME§]U.W5@LW. Q?Mm@m@ aNeugmi&eT  SHwmuDd 1 Qe
36, CNMESLD,  APQOUCLTGST WO | o w1 ernen
QIORISLILL  Geueturigul  QLUIT(hHL &6l ey 27)
ey QEFWEL(PEMD 6L Hmel
(SHermey)).
SUSHG DL IITETD SHTewied WOHMID | eNeUFhIGeT  JSHWmID  vii @6
3.7. (P EOTRIDMLAILITILIL L uTGISTILY | QamHSeULL (HerTerer.
SIeMLOLIL&H6MET e6UTRISET. Wifley 7.1, 7.2
aNfleuné&Lb/HeIETLOWILDTS &60
2 BlLLmise: Qg UGS HaG HLL LD 6TETLSHTEL
a. MOEF/SEIAA @eO\([BHS) ATGHSTS
HLLGHDHSTS QuDULL L

20




6T 600T. ToR (HMILIY L&6L & 6T
& (5 S G MIG6T o UL SIEDETH )
GMHMIF & LH6L SIS &6rM6dT
5608 EHLD B emeutLiLITS
BT SLILIL Geuevor(p'Lb.
HmHsMmGeT oL UL OHCUTGI6TeN
DS SHMIE &LO60

SIS &6MGYILD ByeTuN &I L
Hubsenengemest @eushsss e Henso
6055  SDMERPD LODID

QUETTSH HIMM SIMLDEFF &G FH6tT
Nomhe  sivieueusSSHetT  FLELIS S
&600T&HM6uTTLIL SIM&6m&U6oT

FMeiMeN&SULL L. HH6L IO6T 08,
2022 GaHUILL  &HOMNSENSUIN6ITLIG
QILPRISLIL(HLD. Fo.(h VIS, SPCB
QOBHS H-LsHeT HOCUTDSW /
gJM&6TGeU 2 6o QFUIELUITL g MSIT6T
AQUIss LIS  @I6tTSHS  [hlemev
EIA-EMP SIM& 60 UL 63T
QenenssiuL. Geuesor(hLb.

b. SMHGUTGIeTET S LD &FOHMIFFLO6L
SMING QUL  6T6ITMITEL, EIA
SiMaNiy 1994  MHMID/SIELEVG  EIA
SNy 2006 Qe eNHseflesr HLp
EC  6T(H&BMHHMSTET  SHITJCUIMIG 6T
QULDMISLILIL Geuesur(B L. SPCB
Qe0\([BHS) QuUMUIUL L
HMI6)]&60/&6mL_uT6sT6emLD EmeiTMSLD
LOHMILD AuwIss L&D (EIA
SNy 2006 @ (W61 Q&FwWeLLI(HLD
SIVGSH6T, HHuwImesn(y 2005-2006 @6dT
CTE WOMID CTO)  Sh&HweumMIeD
Bh&HELG6ET  FLOIUNSSLIUL  Geusior(hLD.
GLogyiLb, SPCB @e0\(BHS)
€2L1L|& 60 Serf6dT 1HILITh & 6126018 (615 &S
B)\6TTIIMIG 6U S M SIT6TT SIN&ns
FLHUNSGSUILL. Ceu6ToT(HLD.

sl (peaTCIDmPLICLIL L
6T60TLISHTEL QLIT(HHSTE)!.

S LD

4.1

A nng STYISHMCGHOMED,
LOMeUL L LD LOMHMILD LOMHeV & 6mG
2 6TenL &Il L & 611G FHleor
@@L LD, BGHMBS
CoHIHASGLILGDSTeT  Hlwimub, N
SEMMIGET LFIFONGSLILLL ST 6T60TLIS).

QQUJRIGET  SIGHSHIMUILD
QaTEHSsLIUL (666t
Afley 2.3)

4.2

A3/A2 HTeMeL 1:50,000/1:25,000 666D

QNeUTRIGET  SHIMUILD

21




6T 6UOT.

ToR (HMILIY

L&6L & 6T

10 Sl gyrd Qsmesi. gyuiel UGS
opmd s Q@GUIL S
CLmGuUmadL.. (SIm6T&Hg &HMIE & LH6L
2_6uuT&HIM6dT LGS 6l LOMHMILD
GOMIFHIO0 2 @UTSHMeT QL _MHIGel
2 L LUL)

QaTESSLIUL (eiTereot.
(ULLD 2)

4.3

CLP6m6L & 61T160T

L

BSHGT  BING
€2 (5 RIS 6M6TITLIL| S 61T
BSHOBHSI uHeNmésid
Qeuwiu L Fa&lei CLoLI-6T[j&.
Gl UGS, SemeL LGS, LIGiemLoL
UL 6L UGS, LiwleoTUIm (B &ei
GumstimeumenmS GMSGLD
SHCUTMG LI 3lVG LOMHMILD
(P GOTQOMLALIILIL L 3IVG
S MMM E GMEGLD
SHOTEUEHIDLIL  UEMJLILRIG6T.  62(Ih
QaMLHELGIeMM

LG S/6TervGL L /66T &S S & 61T

SN BHSTEV, QS MHELSIHM
UG SsTervGL L Ig M@ eI VG
QUL S5 & &N&GLD
QzmLHleLGIEMHM UG SluNest
SHEMEUEMLOLIL].

(lat-long).

QQUJRIGET  SIGHSHILIMUILD
QaTESsLIUL (HeTereut.
(SIL_L_6U6mI6T0T 1)

[aV)

4.4

(peTQLOMLAILIILIL L
gmaeGey 2 6mem  (QUIT(HHS6UTTEL)
QLML HEMHH6T  LEOSLILIL MRIGET.
goaaGey  Q@HHTEL,  GOILIUTS
CHMLL LD/LIG6mLDLI UL 6oL uT6sT
UMSLILL MISEm6NS ST (D).

LOMHMILD

@emeuorLiLy Vil
QaTHSSULL(B6Tenng).

4.5

S snsHer QLTSS Heaosde
(SI6DL_WITETLD gmeooriuL (b
&WSILGRSSLILLLG)),

SI[J &/ 6vTILIMTIY elleugmuld, &m@,
5& HeoLd, Bymlenevsei,
Gl u@mLyser  GumssTmeummMlsst  Hlev
uwerur_(u  fley  GCefssSILGLD.
Q3 mLHLSHIEMM L&HES
CHemeauUTNeLEMED).

QNeUIRIGET  SHIMUILD
Qar(h&sLIUL (HeTereot.
Wfley 25.2)

4.6

SpUIeLl UG SHEG 6 (10 & .18
&Mmene]) QU WMMID 6UMSU|L 60T
FoLlg U (P&EW Qg mLleL &arflesr
UL Iguwied @QenenssiuL. Geuesor(hLb.

@emeuorLiLy v
QaTH&SULL(B6Teng).

4.7

Spuiel uGSHuilstt 10 &5 &MHmeney

QNEUNRIGET  SGHEHUIMLILD

@60

22




6T 6UOT.

ToR (HMILIY

L&6L & 6T

euempuilevmssr  SILL HH60T 6 HITEL
alauyhi&er. ohg QLD gCHamID
@G Qufiw BAUTNOGHS 1 &S
SODATEUSESET QBHSTED, SLHS 30
She(hEHafler 2. §F  emPLGUTLHE)]
Hresefer  olglLenLuled, 25§
WLOHMID  Fmieumes L@hey Spomi B
QeueNGuIMHMLD LOMHMILD Qeuerern
R&6 HHTQeue. S L HendHeor
Qeuertem  giemey MM M6
SIGHGULE  Qeuerten  ojemey UMM
aNaNh&ED QIPRISLILL Galsmu(hib.
QLD&T L&D QUUIL HL L RIGET).

QaTESSLIUL (eiTereot.
(ULLD 17)

4.8

Heold  m&WSLLGSHGIHEOI6T  Hlemev.
&SI S 51560

(P (PEOLOIIEDL WIETELEMED  6T6ITMITED,
MSWSLILGSHHL  CFuleL (Lpemmuest
Hemeo LoHMILD Heogems
P (PEOLOWITS OSWSILGSHS
1HTUMISSULRWD GHILD.

HLLHHDGS  CoHsmeuwmen
®SWSLILGRSSLILGHDSI,

SMOGLOTIN QFHTLRISEVTLD.

HlevLd

SIPCOT 8I65F €PeLD (L (PEMLWITS

GLogyiLd

Heold HemL UG GNHGH SHLL GG

4.9

rhlev  SITHeT  QSTETNSESHG  6JML
Heod QFMLFUMesT SLIMUIFSH OOHMID
Guum (' eNeUFmISe.

Qs HLLgdled ImiEs
Guwur® @evsnev.

LOMHMILD

5. &M

WHMID QIETONELMIGS6T Q&L [JLIT 6

Ny &S em6uT 6T (CILIM(hHSH)6orT6L)

5.1

61607 Hevsena L
LIWISTLI(R & SIS D ST6oT SIS
LOMID  @UUSD (TS Sl
QIng),  géamid  QBHSME,
LOHMILD Lomblev Q68TSH GlemmUuT6st
Ul SIIS6T. (QUIT([HHEH6TTED)

Qs HLLHH DG QUTGBHSTE

52

EU6ITLILIG Sl6mILI QUENIUIMISHESLD
ApeTQMAWILLLL.  SeTdSleor 2 wiiy
Qg eMeysSHmer (AF:3 (70

QWM &HSCH M6 ULRI&6T  (GPS)
SllglienLufNeomeor  Hlevo  LwleTUTL (B
euempULLD (40 Qam&CL (5@ GLeL

Qpg L HHNDG AUTHHSTS

660 HeoLd FLOUBHSLILIL L
SHLLmiseafsr eeaguissle).
Hemeo 1 euemmallwied SIS
QUOIISMHSTS FOIUNSSLIUL L
5.3 eleneuiLgSHett  Hlemev LOHMID | @hS HLSHDG QUTBHSTS
gLlugHul Hemeou|L e

FLHUNSSUIUL. GeueToT(HLD.

54

Co&l UMISTEHSE, FEUITEVILIRISET,
o UNF&HGHmen SMUIUSRIGET,

Qpg L HHNG AUTHHSTS

23




6T 6UOT.

ToR (HMILIY

L&6L & 6T

66T 6LIRIG G616 AL Quwijey
QULNISHL RIG6T Y Hwieummled(bHg 10
& .18.6G 6 SIML&SLILIHLD
HLLRISESE, SLL g reumeny,
HMELENLD EUEITENVRIEG SITLILITENTTTED
(LDEDMWITS SIRSSHEHSILL L
UMIULS6MG FLOFLNGES Geueiun(hLd,
L Q@I SGiL 6T Qns
SILDEFRIG6IT LOMHMILD HEMELEMLD
6UETTEEVIRIG) SmLLImenfl 6ot
URHEIEDTSHET HELEVE &(IhS &ISHEM6NS
&ML Geuewar(pLb.

55

ARTHLST(N] LG Slullev JGCHmILD
AmBHSTeL, SIL_L_6)6m600T [
aNVMIK RGN  LITHISTLULSDSTS
Lomhlev ST & 60T &6E6V6MLD
eUeTaTELMIG STULITETIJITeL
(WEOMUWITS SRS &SI L
QUETNLMIEG LUTHSTILS SHLLLD.

Ahs HLLHHIDG QUTBHSTHI

5.6

eueTaNeLMIG (UTHISMLL) FLL LD, 1972
@t S  SWIDHEEHETE  GCHAW
aUETEIELMIG Uil g Seot
Beneus@elld  FFUNSSIULL
QGITEEUTLILIS S60T [HS6L.

Qs HLLHH DG QUTBHSTE

6. &M

&8Lp60 [Hl6vre0

6.1

L AL 5560 66 MLD6TITL_ 6L
HMLELD  Slememed  FiLomesilg ged
LOHMILD Qeutiumlensv, FFJLILGLD,
weCHy SMHMET GCausbld MHMILD
Semg  LOMID  WLPLUQUTLHEDEIL
LWETUGSS Send FMiHS  [HI6vuTeusni
EUITETTI6EMED &IJ6Y.

QQUJRIGET  GHWIMLILD 1
Qar(h&s UL (HeTereot.
Afley 3.2)

@60

6.2

SILLSGIL 661  QHTLIUsHLUI  PM10,
PM25, S02, NOX, CO MM 1M
SO (HESHEHSSHMTT 8 QL MIGAT6L
AAQ B8  (U@GeUed  Hell)
GCesf&sUu(Lb. S6T01ST6TINLIL
Hlemeowmigern CPCB
QUNISTL (HHEL&HMET  Iiiq LILIEHL_WITHS
Q&ITEHuTL_6me LOMHMILD
UTSISTSHSUIULL.  STEST 2 Ll
&G QTSI STHMIET Sleng,
D&&ET  CFHTemS  LOGIIL VLD  LOMHMILD
2 OUITHMETT  JMHLNSHMENE  SH6uISHE6L

(B HHHOSBTETEHLD.

QNeUNRIGET  SISEHWIMLID il
Qar(h&sLIUL (HeTereot.
Wifley 3.2.3, SILL 66T 18)

24




6T 6UOT.

ToR (HMILIY

L&6L & 6T

6.3

BeULbLIT 2009 @601 NAQQM SifHieNLINed
QarH&sLIUL HerTer
SIHTQ6U6TTETINEITLILG,, ST 5 &)
Hemeowmiseflest 12 UMIRISEHHS
MGG AAQ  Slenallhsafle  eLpew
BB EHLD, DS AAQ
Hlemevumigefesr &6 5660\ (HHS)
@RAIQIMTMH  AAQ  SI6T6(H&HSEF5HELD
GODHSHLLFD, HNHSULFLD, FITEH
LMD 98%  WHIUSE@HD  EIA
SIM\ G608 UL 63T @ emeuTLiLITS
QUPRISLILL Geue(hLD.

@enemilil] X @60 Q&MT(H&SLILL (HeTerng).

6.4

CPCB/MoEF&CC  QILAIGML (h&6L&er6orLlg.,
Ly AL migefed Sl(HEgyI6rTen
spoiiesr  Guopugiy  Fifler S
QeueNCuwimmL LeteMuNedl(pbg 100 LS
CueLCrresh  wmmIb — SPCHTHES)
LOHMILD 0m Gumury
QG HTEL&AT6I SITLD.

QNeUIRIGET  SIGHEHWIMLID il
QaTEHSsLIUL (eTerent.
Nfley 3.4, SIL_L 6U6M6ETI 24)

Ao

6.5

ShgH @LID  CPCBMOEF&CC 460
SlepLWImamDd  Smeuorlul L. LOT&LLL
SO LUGHSG Sl([H&E6L 2 eTengm,
QLD 671631160 QNCUNMHIGEMETSH FHI6LD.

@Qeoemew, QH% @LLD CPCB/MOEF&CC
9,60 Sl6MLLLITELD STEUTLILIL L
LIGULL  SOmil UGHES iHE6L
@6L6mev.

GODHSHLIL_FLD 8 AL msaMN6L | NeughseT  HHHwmIDd 11 @6
6.6 Hevs5lq 1) SUUSTENLL | QESTHSSLILL (h6iTereut.

CeseuuL. Geusn(hLb. WNifley 3.4, SILL 6U6METT 23)

gulel UGHEGET 8 QLRGN | eleughisem  SGHWmUD 11 Gev
6.7 FHHLD SI66) SHEUUISITEUUTILIL. Q&m(h&sLILL (HeiTereot.

fley 3.4, SIL_L eU6M6TIT 21)

CPCB QULAIGTL (H&6L&6r6oTLIG. Qﬂmurr.uaae'n . gg,;f,]u_lrru_lm " ge
6.8 . . . . QaTEHSSLILL (HeiTerent.

LO6IOT60TN 60T S MLUILNUIGOL. .

Nfley 3.5, SIL_L 66M6ETI 26)

CUTEGEUTSSIL  LGHUNHT — Sylley,

UTSEOTRIGEMET  6UMS, QUIT(HL &S6m6r

a@g,gﬂf . Q&meu,e.z,g)arrjm alleughiGen  QIGHWMID v Qe

6UIT560TIRI & 61T 60T SIS JCl66TT, e
6.9 . - Jo o | Qer@ssLuL (eTereo.

(P EOTQOMLALITILIL L HLL G e ey 410

SMIEOILOTS Fa(hHew CUTEGUTSHS), (Hiied 410

QIT& 60T HmIGSIOIL gour(

GuUTetTMEmI6.

IRTHLSTN] LGSuNeL A (&G

STaJhIGeT WOMID  eNeomlearmser | eNafhssT  JUSHwmDd 11 @6
6.10 @eotiugiy wmHmid  Hyeurp) umml | Q&TESSILL (heiTeresr.

elfleurest eNen&sd, o, 2 6een | (LNfley 3.6)

LHMILD SHG) QU(bLD

25




6T 6UOT.

ToR (HMILIY

L&6L & 6T

2 UNfleTMISELEE AMULS GMILLL 6T
QIMRISLIUL. Gaueir(Bld. oI L 66meuul-|
ANGVMIKEIMIGET YUl LGS EG6I
SMEOUILILLL ML, €(h  6UeTaIl6LRIG
uTHISMILS SLLb  SWrissaur (b
QIRISLILL Geueu(hLb.

6.11

gplel UGSHunet &cLps-
QU eMTHMy Hewev.

QQUJRIGET  SGHWIMILD 1
QaTESSLIUL (eiTereot.
Afley 3.9)

7. HTSHSID WHMID SHHMIFGHLPE0 CLOEOTEIMIDG HL_L LD

71

segHlent GO L 6umenflemev
QIO & MG efledT Sllg LiuemL_ufled
yensGUTS S 2_LOIpeNed(®hI
LOm&LI(H S S & erileot S0 L
QeMeney HIIE QFUWIHED. S L LD
@(H LDEMELLILIMRISTENT  HeVLILIFLILNED
SIMLHEH (HHSITEL, AAQ Aev
S G Heor FM&HEHUILDT60T
SHTESMIGE6S Eiomesiss
GOUILL  Beoliugly U6y &eeor
o anaf(h&ementl  LweTUBHSEH  AQIP
LrHAWMSSD QeuwiuL. Ceusgm@Lb.
UGHulleor  AAQ @60 SImETHE)
2 1OIpe)] cpeumisefest (CUTEHGITSHS)
2 lUL) @LGOWLTES  HTHSUPLD
(1Y) [T ) [T Geuetur(pLb.
LweTUGSSLILELD Lom&ifluNedr
aNelJhIGe LOHMILD
LIHHILTESSSHMHGL
LweTUGSSLILEGLD 2 eefl_ (B
ST SEHD  aIRISIUL.  Geueu(HLb.
S & 618 &6 AL LD,
Sl(HEHylerTen QUMLDEIL_RIGET,
2 6o HIMedT JOLING6N gJGC&mILD
A®HSTEL, siumemms S (LD
AGUIL euemIUL§HL STHM6T &I
6UEMITLIEHM 61T eUEDIWILILIL
Geu6uar(pLb.

QNeUIRIGET  HHWmID IV
QaT(h&sLIUL (HeTereot.
(Difley 4.2)

7.2

By 1)) LOTHFITESLD
BBlenevsefed QeueMNCWImHmUILL L mebd

Qs HLLHH DG QUTBHSTI

7.3

CLpeOLIQAUTHL &6 WHMILD QML
Qur s LseMest CUTSHG6UTSHHT6L
GmmleTer gLpedled gmUBD STHSLD
LHOIN_ LU G euprislu@GL. @i
FLOLIHSLOMS, CLPELLIQILIT (T L& 61T

QNeUIRIGET  HHWMID IV
Qar(h&S UL (HeTereot.
Afley 4.17)

26




6T 6UOT.

ToR (HMILIY

L&6L & 6T

LMD QOIS QUITEHL &6 HMILD
spleysemer QUi Siemalled) Fuiled
3606 JulleL-Fmemev CUTHG6UTSH S
SlLeVG) &6TGeUWT-TUIeL
CUTEG TS S eLp6LLD Q& mevor(h
Q&eLEUGM G M6 (I LILIMIS6IT
SLmMUUU(RLD.

7.4

LeLGaum)
Qaweoum(h&6Medl(HH &)
&S5RI QFUIHED,
Qaulg)
ChHI&SMSEHHSTS
LweTu(RSSLILELD  Sieme] UMM
Gmiuy CEI&HHLILL Geu6TT(HLD.
Wpemwwrer  sfefy &SHsRiy
L. &5HMESIULTS MHMID
555 &M ESLILLL sLpleybrfleor
LI6BOTL| & 61T E(P) & seafeor &L
QeueNCWIHMS Sl & mest

uflb SIS SLILL L SHlemevsemern
LiSEH Qe Ceusar(hLb.

256060
sifa|Beny
LOMIGLPMHE

QeucuGaum)

Besor (LD

BemevorLiL] VI
Qarh&sULL (BeTenng).

7.5

srhlemevsemenl LTSS  @Q&FLWD
QUMSHUTNL o_LAILpem6&S
SLLUUBSGIeUsDSTET  LsmsCLTSHE
o NP6 WLOHMID QFWeL FLL et
6UNRIGEN.

QNeUTRIGET  SIGHWIMLLD X
QaTEHSsLIUL (eTereut.
fley 10.6)

7.6

SLUNGGLD o_LAlLpe|
SLQUUTL (h&STes [HL_6)Iq &60 &6

QNeUIRIGET  SIGHWIMLD X
Qar(h&sLIUL (HeTereot.
Wifley 10.7)

7.7

SILIMULISITLOMEDT
LOMHMILD
Uwiestum(®
UMW
S 6meuUT6L
SILIMULISITLOMEDT
LweTUG S SIS Q&L U6t
Lfibgiemiey PULHSS Hetr
BhEHLSEHLD  CHFISHILUL  Ceussor(hLd.
EMP-UTL  HLNI6SMETS  GDMSH6,
LOMIGLPHEDMILIWISSTUT G/ L
BIL_LIMIGET, ShDOMEL LTI STLIL
LOHOID  @uIMeng  euell  LITGISMTLIL
QL ENLIEDEU SIL_RIGLD.

2 HUSH
GaLhlILy,
GLDEVITETTTEMLD
SQLoedTL
LOMHMILD
sLle|semenL

sL0e)
Sleummledt
LHMILD

6UNRIG6.

<)

QNeUIRIGET  HHWmID 1l
QaTEHSsLIUL (eTereut.

Wfley 2.9.5)

Uibgleme| eUUBSSSET  H&HeOSET
@em6uorLiLy Vil QY]
Qe 6u1& S LILL (h6rTersr.

&ev

7.8

~Lemenr  ghe9
FMLDLIeO60T

2009 oD oY6001(H
SiMeNUNedTLL,  .Ll6men

QnHs HLHH DG QUTBHSTG

27




6T 6UOT.

ToR (HMILIY

L&6L & 6T

gflwmest LweTur(h 2 mi& QEuwuwiiuL
CeueroipLd. eMlifleurest Q&wWwIeL FL L LD
QULDRISLILIRLD.

7.9

33% uguderelled L& UL 6mL
CobUTLES HLLHEHMSMeT CQFUIeL
gL, SIHTEUG) 0
Qam&CL (6@ 1,500 LOJRISEHSHGHS
GmOWTG  [Hleod. @6TIMIG6T, [HL6Y
SIGeUD,  SHILLLOL 6L oL L 6uem6T
Cumertm  eleUJRIGEET  6ULDIRIEGSH6L
CEI&HSLILL Geu6tar(pLb. L& 6mLOLI
UlenL  SlIL  eTeLsmeveDUIF  &MHM
Q&G Cuoild S LHHDOSTSL
LweTU(h & SLILIEBLD &NV &E0)61T
LIS 6DLOUIITE S 61S M SIT6uT SHLLpb
QenenssUuL. Geuesor(hLb.

QNeUNRIGET  GHWIMILD
Qar(H&S UL (HeTereot.
WNifley 2.9.6)

7.10

G060 &6l LOMHMILD LO6mLOBIT
QU ETELSHEML  @Q@mhEH  LenLpHeng
Ceafds  Meossn  Feog e
Byduen, HL QLG LLGCaum
HL_6)1q. 5601855 @ SHG L LwteTL(hS S
Ih60T6TTEMITL LUTHISTEHSELD, MNm
SSRGS  QEmHE  Hevoreufy
CHMEUMUIE  GMMESHELD,  6M6V
Heng glev LO6mLOBIT Gasiliy
[HL_6211q. 860188 (615 & SIT60T Q&wiev
SILLID FujuNGSLIUL Geueu(hLb.

QQUJRIGET  GSHUIMTLILD
Qam(h&s UL (HeTereot.
A6y 7.3)

Vil

7.1

&MHMI&F FLH6L LDIT&r sL(puum_®
[HL_6211q. 860188 (615 & SIT60T QoS5
CPELGETE  QFev6| WMHMID QST
Q&0 6/ 6501 R AET)l5Y)
C&r&sIUMGLD.

QQUJRIGET  HSHHWIMUILD
QaTEHSsLIUL (6Tereut.
(SIL_L_626m6T0T 81)

7.12

AL SHNGN NBMSIL SHDIEFHLHEO
SENSTENLLSST6T  QFWIL  HLLLD
gIUNSsUUL. Ceuesur(HLD.

QNQUJRIGET  SIGSILITILILD
QaTEHSsLIUL (eiTereut.
\Afley 6.6)

\

7.13

@Ly wHIIG womw  CEss
sLGuur@h el @L&HGeoGw
wOHmID QeueNuNed CuLF (@uimens
OMID  D6TGHEITEL 2 (HeUTSHSLILILL )
SWwimjhlemnev LOMHMILD SI6UET]
Cuweoramsnng  SLLb.  GuiflLy
Ceomsioenng  SILL LD meulL
GuilLy Geomeumsning &L L &I 65T
AenenssUuL. Geuesor(hLb.

QQUJRIGET  GSHUIMLILD
Qar(h&s UL (HeTereot.
Afley 7.2)

\l

8. QFMALET HHTHTJLD

28




6T 6UOT.

ToR (HMILIY

L&6L & 6T

8.1

SMeTHG LILhG MWD SDHSTOS
Qg miflevmeniyaerileor Qamflev&my
GHTSMJLD OHMID UTHSTLEHU 2 M)
QFIQISMHSTET S LD WwoHMID H
281680

QNeUNRIGET  SGSHWIMLD Vil
Qar(H&sLIUL (HeTereot.
A6y 7.6)

@b

8.2

Qamfleorefufest GMOIUIINLL  &&HTSHTY
Heneo WHLSGL 1q65T N6UTRIGET. (6T
QUG EUMESUILL L. edlgellDd, oMY
6186610, Sl CuITQoL,
eruemLCITQAWLY, umjeney CHTSHem6T
@My WO SiGHEHeleTer LMTame,
QueemIll  umjemed  OMID  Gaum)
JCHMID &6 GemMUT(EH)  CLP6VLD
Qa e meniyseedt 2 L e0Ihlemev
SN LU LTV, (Wesr-ugen
LOMHMILD SleNULIGUTS)
CmasmeTaTiu(BLD
ufGengemnenseier GG
G  alUIRIGMETS  HHEMSE).
QUG  UmedlerTld,  GleueMLULIML Lq 68T
SMeUD  WLOHMID  HEOM  eUTHIITS
GuGev 53001 ) [N T
SI61T6Y (15 &G 6xfl6aT SLHG LDTGLD
uG@UUmey QEu il L ey
Q&ML [JUITEST UGS

r.8.69).

(perQmpiul L. I b S L LHL 6L
SLLSSHL 2.6T6mg  WOMID  6THS
&L_(HLomeot Sl6L6LE) QEweoum_ @
HL_6)1q &60)85:8 @hHLD
QBT RISLILL 616L65I60.
SOCUTE  6hs  CHTLHELTETEEHLD
FF(hUL e76L6m6V, GLogyiLd Ans
SLLGH6L QeueNiun® &mjhs SIS
SEUSTENLIL SJ6) HenL SH&HaIe06M6L.

SIG6BTLIG.,

8.3

SOHGUTGl6Tern QamLH6L LOMHMILD
UTSISMTUIL SIUMLIRKISETN6T eIleUhIG6T.
SUSGIGeMetT  Qeueium®@  Hlemev el
6T60T60,  Slmed SIS SHLILL L
QeueNuum( Henevs G (PEL)6TT
2 GTeNG T 6T60TLIGHI.  @Q6m6eU  PELSG 6T
B)6LEm6LEIUIETMITEV,
Qamifleorenysefiles CIMHELISHMSLI
LITSIHTES PEL& @61 SleUMenm
06U FH (555 HimieueoTLd 6T60T60T
BL 615N ESHMEN 61(HSHIETENG|.

QNeUTRIGET  SGHHWIMLID Vil
QaTEHSsLIUL (eTereut.
Wfley 7.6.6)

@ed

8.4

Qg mpleL&my &GHMSMLD LOMHMILD
LTSI STLIEmL muys @MYL e
Qamifleorenyseilest  &EHTHTT  Hemew
©M$s UGLTHE] ADGMS.

@perQumpiiul L. HULD  @esTgyib
sL(@Wmerd  womib A weour (b
BL6UIG HMEHMENTS  CHTLMRISETN6V6M6L.
QeiTmieuenly,  6THGHL  LIGTNLITEN & EhHLD
LGSO [ & SLILIL 6)116L63I6V, 61631G 6,
Qg SLLGHH Qg mheomenseilest
QUGLMHET &ESTHT] Henew NSNS
QUITBHSTHI.

9. QUEBBHMICIET &HMIFFHLO6L QABTETHS

29




6T 600T. ToR (HMILIY

L&6L & 6T

HmiaueoTLd 315601 QWIS GBS
GWEUTEd  SMESHEHILLL. BTG
QIGSHSLILILL &OMIE F,LH6L
9.1 QemeTemSSmWIS  QBTeuI. (HSHMGHT?
SILILIIG UIT6DTITEV, 38 EIA
SIMN&enSUTNEDL aNifleunss
FaMLILIL6VMLD.

@ emeuorLiLy [
QarH&SULL (BeTeng).

@ed

GMHMIF & LH6L 316V ) Q6o
Q& (L mMS6TT/HILITH S 611601560161
Bmigev/eNevseL/Bmed gy Aieumenm
SeUTIHSHL  Qametem  Hlemevumen
Qw58

Q&FUI6L (LPEDM/HEDIL (LP 6D M EEDI6NT
&MHMI&F FLH6L Q&menensd
uUfbEIISHMHET? SIUILIG UITEBTITED,
318 EIA-e76D eNifleunss
Fa.MLILIL6VMLD.

9.2

@ emeuorLiLy [
QaTRSHSLILIL (B6ITerng).

@ed

L7 &&6n6vTSH6m6nS
EMSBUITETEUSHMHSGLD &MHMIF & LP6L
SIDILDG) HLbS 606015 €15 &S
Qeanhi@Galamg 2 M CFNGNEGLD
Hmieuegdlesr  LighHlemey  EMLOLIL
QoG  Mjeuns epPRIG  6T6oT6w?
Qb Sl6nLOLILT60T l6UNMIG6T
QaMT(H&SLILL 6VMLD.

SHMIE FLH6L

9.3

BemevorLiL] I
QaTHSSULL(BeTeng).

@60

Himieuens Slear QuISG DS
GWDGL / S6LVGI LKIGSTIIEHET
TRV LRGBS TITITS 0 &G LD
&MHMI&F FLH6L g (Lpsmmeenern
9.4 Bmieug| G&M&8 HSTIefN&ELD
QML HMIQIEISHL LD 2 6Tengm?
Qs ANGMSUNL6L QUMM EIA
SIMN&enSHUND eNifleurs
aNeuf&SLIUELD.

B emevorLiL] I
QarhH&sULL (BeTeng).

@60

10. &L (hLomeorLl U esofludleor Gumg
Qgmifleoreny UL uleor(hs G, AgweoLrL (b
SLLSHL eomfl RLEHISH6T 2 emaflL
&M & ITIJ6u0T QA& mLHlELITENI) & (61 & (GLD
QULOMISLILIL GeueuoTigLLl SGHMGTJLD,
eTHQUm (w6, sLILLMM Gurmesrm
2 6T&L_L 60LOLIL| 6ug &) & 6T GN&S
afleugmis 6.

QNeUTRIGET  SIGSHWIMLD Vil
QaTEHSsLIUL (eTereut.
Wfley 7.6.7)

11. [imieuen &eLps AHFLILGWILIL (ESC)

Qumg enNgmgenesr L& &lemesiseest

' Sl LILemL_ufed Himieuest oS

QeUJRIGET  HHHWMID X
Qar(H&s UL (HeTereot.

30




6T 6UOT.

ToR (HMILIY

L&6L & 6T

o MISUUM IgDE&  GuTgiomet K
@ILL QFevalled GemMbHGHLLFLD 2.5%)
RFHSHLILIL Geueini(hLb, GLogylLd
&M605015(H 6L 65T Falq LI QFWwIedL
SILLGGIL6T 2 (hUUlg  eumfluimest
R EpD CHIHHLILL. GCeuen(hLD.
FCLPS&-CIUIMT(HEMTSHITY Guwum @
BLOGEMEST Nifleunss FamUuL
Geueiur(hLd.

(SIL_L_6U6DI6TTT 82)

SLLSHHNG 618me  Heylsmeuuiled
o_eiten gCHemILD DG
LHDID/SIL0G SLLSEDSG TS
JCHILD h&loeTm s Hmed
MNOUNSSILLC L JGCHEYILD
2 55760025576 QUOHSTE, NS
aeuhISEpD CHFISHSILL GCeueuan(hLD.
GOMIFFHLOE0 (UMHISMLIL) FLLID, 1986
@61 1Nfley 5 SILELG HTHM OHMILD
By &L_L_mIsefledr QGTL[FLemL LI
Nfleyseflest & VG FCHID
SiMeTLenLL QuoOmIeTenST?
SILILIG LLITEBTIT6L, SINONLILY(G61T)
LOMHMILD QUPSSKT  HHCUTEMSLWLI
Bemev UMM aNeuphIGeT MHMID
QIS HLD/ATR.

QHy HLLHH DG QUTGBHSTE

GGev 2.6ftem TOR @601  Ll6iTaM el
eumiflwiment Q615,865 S &MevT
GOUWILGL6T  Salgl  SILL 6)6m6T0T
QNS SLILIL LD.

QRIS

B. QFwWMma &l CeuHullwed GIMMESHTET EIA 16 &EHSHSTeT GMIULILL GMILY

& (Lpemnms e
uwesTU(h & SLILIEBLD SEMJLILITEOTS 61T,
S6MIJLILITET Bl yssmer | Qnhs FHLL §&lev SEMJLILITEST & 61T

BLAIG&MSESHET  OMID 2 1ALPe]
sLEUUT(h umdiw eNeumIseT.

s LweTU(h S SLILIL e11606m6V.

(P EOTRIDMALITILIL L S0 &N (BHG)

. . . Lo | elleugmsen  SiGHWmUID X @6

, | QEwewmD e Bipeser LoHiLd Qaan@ésa,mu@e'nifm.

SigeT SLGUUTLG gour@k ummiw Sfley 106

QNEUTRIGET. (Liied 106)

SODIOUD  STONET HT6  Hresemed

VOC, NH3*, @Genmifledr*, HCI, HBr*, H2S* | eNEUTMIGET — HSGHwmD 11 Q6D
3. | HF* Gumettm MM QFwWeLAPsOM &MJHS | QBTHSSLILIL (Heiereot.

LI&EUGH S SH &6 +-QurhSenrmed) | (LNifley 3.2.3)

S &Wened Q(H5s Geueuni(hLd.
4. | SIUMUISFLOMET  QUEFMUGTRISE@FSSHTET | ONUTRIGET  HHSHWMID VI 6D

31




6T 600T. ToR (HMILIY L&6L & 6T
L6 LOGIOTL_6V &6 MeuNULY | QESTEHSSLILL (h6iTereot.
gOUT(HS6NT. fley 6.8)
uegur  frer  QeeCdmsens
JMHMISCST6ITEHLD 316V S E1h S S M6T . .
5. | syl HComemLsemens  LNHLILIG) ?a;smngiuUuLQ}mmgj v Qe
o UL eifleumest AN T]i9)) '
&5 &MU SLLLb.
SITBTOMSNGH S ARG  HHHmID X §ev
6. | SLGEUUBSSHIUSMST6T QEwed | Q&THSSUIUL (HeTereoT.
LD suIUINSGSIUL Ceustor(HLD. WAifley 10.8)
&QL6oTL 2 _MLIG HIWLITENT(] 8 (6T L 63T
MEAWI(PSHIL LU L Uil gewotiyey
eRLILIHS & H6oT H56L, ST 6IT
7. | 2 (HeUm&SLIL(HLD s | Qhs S LSS CQUTHHSTE
S/ SIUMLISITLOMEDT sLHl6)| semer
@\en6uoTh )| QEFWELITEHGH MM 6N
6160TLIEMG CIHeMeuTssd GMSHEHME).
CETP-uflev Syeud AN Il
SIHMHMIUSDSHIT60T
8. | SIM&GST/2 MIUTN6T) WOHMID TSOF- | @h HLLSHDHEG QUTBHSTS
6L S/ SILMLISTLOT60T &LPle &6l
JICHDID QBHSTEL.
.. . . | ATFD 2 L SIRESFHSSILLL
MEE/2_60[]& &) 2 LI&emernLl , .
. i , .. | IDMIGLPMHE g5 eLeVLD
9. | LWETUGS SISO ST Q&wev 0 c .
AL ib @p@u UmHens eurr. o g@mg
SIHHMeVTHGeUT Lwl6TL(H& & LILHBLD.
uu_lszfru@g,g,uu@m/uu_lmu@g,g,uQ@m @ememiLy " Qe
10. | SIMETSHG) QT & TLIETTIRIS (615 &S5 IT6uT QBMESHILL QETans,,
QUIT(HET LTSHISTUL ST6SH HIT6N. &l
NI E:Y: TN SIRESH&HSLILL L
TSDF @60 S/ SIUMLISLOMeT | LOMIGLHMHE 6UG SU|L_60T [HITIRI& 61T
1. | &6 &Hemen SSMHMIUSDOSTE | LflhGHIemnTe] epUUbSHD QFIgIeTGenmiD.
SIRIESTILD/2_M)ITN6DTI). @emeuorLiLy Vil [Q[aV)
QaMH&SULL (HeTeng).
1o, | Do G AN | gip 01 saihe OUnEHES
| eNeurrige.
SILIMWISTLOMEDT
@U&H.UJGMW&JGTT/&:GO')UIJLIHS.M&GO')QT | Neupmissr  ssHumUL v @6
13. G&@ggj m&u.m@eug,g?&,rrm @LU Q&m(h&sLILL (HerTereoT.
LHISE. EOSLLITE 6D LOHMILD
. L .| fley 7.1.11)
UTSISTIL  SIMLLSSHTET Q&6
HLLD QenensssiuL. Geussor(hLb.
B&GL  QUTEBLSEMENS  MSWTEHLD | NUTRIGET  SGHWMID  vii @6v
14. | Q@ mLplevmenygerlest 2 L 6UHEVLD | Q&T(H&SLILIL (Hererest.
LOHMILD LTSS ML o m& | (Nfley 7.1.12)

32




6T 6UOT.

ToR (HMILIY

L&6L & 6T

Q&WIUGHMHSTE 6JHUT(H &6

EIA/EMP

SIM&m& U6 BHFeUTHE SF(HSHSHD &MY 8-10 USHSMIS6RsL Lil6tTou(mHLD

yereflsem ummiw H&Heususemen 2 6TenL&&l SWMf&HSLLL Geuevor(BLD:

S Lgdest QU wLOHOID @LID
(&moL, LOMeUL L LD, mheoLd,
QzmHleLGIMHM sTervGL L
@QuUIT(BHS6TTT6V).

QBTG SSHLILL (heTeng)

SWImfliL&err LOMHMILD EMe6IGe.
aNfleunss S LLb 6T60TMIT6V,
SmeitdeT  WLOMID  (PHEMGW  EC
Uil GMILILL 63T QBEGLD
SWIMHILIL 6.

QBTG SSHLILL (heTeng)

Hleod, epeolIQuT(me, By, LOGTEMILD,
sTHlQUTG6T, eNBCWITS Y &HTTEHGIL 60T
Falgll CHemeU (l616)

QBTG SSLILL (HerTeng)

G(HSSLNG  QFWEO(PMM  ETSHESLD,
GOLuUTs eumu| GQeueNGummLD, Hlye
sfle|fj OO S LHOID
SILMULISITLOMEDT &Ll6)|&Henens
&MN&ES).

QTG SSLILL (HeiTeng)

GHMIFSHLPE0IL  gOURLD  UTSILIemLIS
GEODLILIG DS TETT HL_6)1q. 56018 & 61T
LOHMILD QeueNGummLD TAVAV ]
SISOMID (Lpemm.

QTG SSLILL (HeTeng)

S G Heor CLPEL G 6TTE Q&ev6y,
(WP1358 WLHINL UL ChIJLD.

QBTG S&LILL (heTeng)

HLLGHDSTS CoHosH eI L
QL - HewgHer  Heorenid
aeusmuld  (emenm/@rLlenL.  LUNy),
&g MHeod, STE/GeswIm]  Heold,
MSWSLILGRSSLILL L 1hlev & 6ot
Bemew,  SIBAYETOT (23 &S
pifenev, W&ESHT  QFTens, 10
His@em Ip Qembevsen, &1,
GMHMIF & LH6L 2_6uuTHIM 63T
LDGVUTL_6UMRIGET,  SIEIIHEL, (GO
QzmHleLGIMHM CHMLL DTS
Q@whHmed Qllik) S&aI6
G5 em61ULT6LEmI6V)

QTG SSLILL (HeiTeng)

QUL &OMIFFI00  Se

sMHMlesT U, Cuourly  WHMID
Reogsle  BF &b, WemeRe
Souwiedy,  STEUNRIGET  MHMILD
aNELRISETTRISSTT, Si(HEeyleiten

D&S&6eM6T FeNS-QUITIHEMTSHT Hlemev.

QBTG SSLILL (herTeng)

33




6T 6UOT.

ToR (HMILIY

L&6L & 6T

SIUMISITLOIT6TT QuTBLSHemens
MBILTEFFH6L, USLILRSHHSHL WLOHMID
GeAILUSL 2 61T6mT  YLIGSHIHEM6NE
&6uo1L_ D1 & 6L LOMHMILD UGG S
GOMLULSDHSTEN LTHISMLIL| Sl6MLDLIL.

QBTG SSHLILL (heTeng)

10.

smoml, B Heod,  HTeugmisen
LOMHMILD Sl(HEeyIsiten LD&G61T
Q&memsUTled S L GHl6tT &M1& SHUILDTEsT
HTEHSHLD.

QBTG SSLILL (HerTeng)

11.

AuwIMens 3l6LEL G SITelly
31UEFTHM6V S E5HE SIEUFTSHITEL
Swmybleney SL_L LD

QTG SSLILL (HeTeng)

12.

Qumg Q& My60)600TLL T 60T Gurmgy
ST(LPLILILILL L Ny &&enevt&ei
@QuUITpHS6oTTeL) LOMHMILD
SIMNSSLILLL LIS6LS6I

QTG S&LILL (HerTeng)

13.

(P eTQLOMLAILIILIL L
Q&6VE6TTIRIG (615 L 60T Forlg U CSR
SHLLLD.

QTG SSLILL (HeiTeng)

14.

QBMLHGLEM] &SMHM] BHL I HEN&HHET

QBMGSSHLILL (heTens)

15.

HLL$HOGU Hibenguw
SEUSTENLILS SIL_L LD

QTG S&LILL (HeiTeng)

34




SIS WML |

SIM(LPSLD

1.1 JMISm&uiler GrHrss L

GOMIFSHLPL HT&HS WLWHUTE (EIA)  eTeotug  (WeTQMAWILLLL  Cobur (G
S L ggler snyewinms gHu@Gd o ulfluied, Fepsds wOHMID N QST FLHL I
GMHMIFHLPL QNEDETESHENET JIEHLUITETD SHTEDIHED, SHewlGHHe0, WHUIIE CQFIHeL
LOMID  SHEMNGHL — PAWUDMISSHTET  (POHDUITET  CFUIGD (LPEMDIITGLD.
SLL ST &OMIFSHLPL eNeneareysem GM&HS (PIgLeUGLUSDSTE & &6 SHEM 6
QIPRIGUSL Q& (P& URG uH&ESDS. CUT@hSSLomer GUT® WHMID
SO BL AU EMEHMET DL ILITETD  STEILGEST CLPEOLD  HOHMIF & LOVISE
2 &h& WOHMID Heneouwlrer euanjFfenwl Q& 2a6EGaN&HME)!.

(SHIOMMD  STEHESMIGETTEL gOUGBLD eenenasemens Gmm&E, GhILDEMMITES
HMHSHMRIGETE JHUGBLD HeTenLOGHMET HSHSLLGSSH (WWMHESHmen GLMGSTEITERLD
amsUlled, QamLfjusmLwl  Chwem  WLOMID  THILDD  STHHMIGHEET
syaualubBsgasd Hmelagden QUIMINUTGLD. @& FOUBSLONS, SHHMIEFFLH6L
&16%  HUIE (EA) &OMIEHPD  ST&HSHIGMETL  LFhHCSTeTeuSHeiLd
&MHMIFGHLOeMELL LTHSTULSIID D& (LPSHEUIDTET eIWIDTSES &[HSLUILGHMDSI.

1.2 SILLID HMID HLL HTUTATENT ML ITETLD &IT60)]5 60

Sl umi

Ms.  SleoLpmoengest &  N&QWeTLev  OUWNCLL  6TeoTLg — SLOWDBHTL Iq.607
S &FHmILIeTe LOMEUL L LD, LOGBOTLILITE® M ST HTAII6L o _eiternm
&EUUTEID)6ML_UIMTEITLIL g SIPMDSSHEL 2 eren LNemTL 61651, 38,39,40,41,42,43,44,46,47,50,51,52
& 53 @60 SlemOhGleTer SHefld HMLOIGET (5500 TPA) LOMHMID H&H&e0Mer SHeuflld Hm
Ho&er (1350 TPA) g &Auweummles (psTCOMPWIbULL.  Ceudluuied 2 MLGE)
SIVE GLD.

GOHMIFGHLH, QUTHSHIMMD OHMID &HTLHMEL WIHM AMDFFSHSS60, CQFLIL DL
14, 2006 GaHUIL ug &evedl blally wHMID GET AGHSESHS
Hmssmisailelly, SMONGHULULL  QHTHOGMD UGHUNL  SlemLdhHGleTen
QFwmens  &Flb  CeudHuNwied QamMAHleL&HET 5 - euemd B1 Q6T S
amsLIUGRSSHLUIUL (heTenesl. Qbh&HSH CFHMHMIGHTET  FOHMIFHLOOD gYIDSlMUILI
QUMIISMHSTS, LgaUDd - |, (PET-FTHHIGFaM SNGMS LOMID (LP6ITCILDTLHE]
6T6001.  SIA/TN/IND3/549634/2025 @)63T ), 60T606060T  6X6TOT6UUILILILD, G&HIMLIL|  6T6H0T. 12654
cpeuld IR  FEMHMIFHLPL  HTEHS WLHUEL(H  WPOEMLSHNEG  (SEIAA)
FLIUNGSUUL (ReTengl. EIA YUIO|SHSTET TOR 62LILIGNVISSHTE CFLLDLIJ 24, 2025
Sieiml  wrHlev  Hyewi] AU (GS G (SEAC) (W61 @  eNa&eEETLE
QEWWOULL G  SIS60TLLG,  TO25B2412TN5665268N  €LP6ULD 17 ISGLMU 2025
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CaHUNLL TOR &Hlgsd GeuaNuiL UL (H6TeNgl. SEIAA 460 GULPMRISGLILIL L. TOR @601
Ulg EIA 9IMN&MG SWMHESLILL (H6Teng).

QFwWmems &l Cauduiliied QAFHMHLSEFSHSTE EIA U6 ST HL SHUSDSTS
QB & S660TEI6LMETT NABET 460 SIRIESTILD QUMM M/s. Enviro Care India Private
Limited, @Qh&S QFHMOVISHTET GHOHMIFFHLPD HT&HES WHUILE (EIA) ANGHMEHEDILS
BWMHSBIETENS).

Ans SM&mse seasdHer QHUALLD, S LGS aleanssd, STHM FHLPeL, B
&PV, 6260l FLOEL, HEVF FLOEL, FTUTRIGET WOHMID EINCLRIGETRIGET LOHMILD
FP&-QUTIHEMTSHTT & LO6L S &weumMiesT SHCUTMSI SlqLliLenl. Hemev LMMIL
aNUJRIGEMET QUPRIGHDE. SFOMIFHLPD FHTEHSHMIGEMET SMLUITEND STEIIELD,
&OHMIFGHLHEL CeLmanemng S L HH6T @b UGHWTS S LGS &L (HLOMEILD
LOMID  Q&Fweoum_iger Curg MNerumm GCeueunigul SHEWNLL  BHL 6l SHESHHEEN
uflbgemrssEa D Qb ANGMS 2 HIAME. EMHMIFHLPL  CLOELTEHIEMLDS
HLLEMG (EMP) MeaTUMMIUSDGS LD, FLL Lo NG (MG 6rTl6oTLlg
HLLSHHHGL NH6m Gl &MHMI&F F;LH6L &6001SITEUTNLIL S HLLGHmS
gOMIGQAsTTUSHGL  QHe SINGMS  WTEOLTHLGES  UNSTL (h&H6L
&GIWIL THD CFweLLHSME).

L WerQurifluaiamnyl UM

Mis. SIOLJMDenI6sT MMID N&GQWeTLev eOINCLL, &evflld HMLO&GeT HMID
FJUTSLMeOTL_SeTl6or  (Lp6oTeoremsil 2 MUSHUITATITS 266Gl 60  4,6001(H5EhHESLD
GLDGLITETT  6UEILOITE  6UTOMMEMME QBT SHUTSHET, 2 WITHT  SWIMIFILILS6N
oMb aNfeNevssrnen QA THLBHILL  HUmsgHeusmsd OSTLIHS eUPHIS
QU@ HleTmenT]. UPL Q&esTement OMMID SHLOIPHTL Iq.65T FresNUGULemL UL 2 MHuGHH
UFHGMmETLD, YhHTL NgCHFsHSHeT  BTHCULsmLUNED 2 6Tem LS
eugglemwiud, @uewoily ITES Nfleysemenuild QUISGSEHMS).

&OGUNE,  H@FATTUUETEN  OMQULLLD,  WeluTemm TSN,  SIUSTL
QFHTAMOGCUL ML, HEUITDIEHLWITETLL g STngEHeL, SHeslln HMLOGeT (5500 TPA)
LHMIb  A&Geomenr el Hm  HoGeT (1350 TPA) 2 MUSHESTET  €(1h
CouduNwied 2 MUSGH VN  (PETQAWLMANKDT]. QY HyeuTanflesr  CUIHLD
ugeNd Sk, B.of. QAFHHOGWLM, (W CBY QUEGSHY.

1.3 G(HSSHLOMET aflens s
1.3.1 SILLGH6T & 6tT6mLD
Qhs SLLId, &efd MHOUGET (5500 TPA) WMHMID HeHGeomenr &eofld  HM
Holsener (1350 TPA) 2 MUGH QFILD 6@ CoufHululed 2 MUGHH LM
hmiejaueng CoréEswLTss: Qsmauhererg. @bhd S L, EIA ML, 2006 @eor
&, euem& B1 Q6T &P QUL B COHMHLGmD Couduluisd 2 MHuHH
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BLAUGGMSBIITES  (QFWMMS  SHeuflld QFMUIETRIGET) 2 6Tengl,  GODULL
GOMIFHLPL UTHSTUILSET, LBBlul Syl CeueMGummd WMMID SIPCOT @6
Hubssaul L. Qgsmhlevglemm LGHGGeT Bleneowimen QFuwioUT(h S &weumenms
Q& mevut(hereng).

1.3.2 SILL 6T M6y
QCEFH SOLNMDmI6T & LNGEWETL v OINCLL  (psoTGmpbULL S L LD
QLTSS 3272 65 (1324 Qam&SGL ) Heoluguned HLLIOL LU Geengl. Qb
LD ou(hHE 6850 LeIGen (TPA) QTS 2MUSSH  SHDISHSTS
QllqUMSSLILIL (B6Tengl, @&6L LN6oT6x([H6U6T 3L RIGLD:

= &6l HMLOGET: 5500 TPA

= §&seomen Sevild HMLOGET: 1350 TPA
Ahs oeuHeL LIHCWS 2MUGHHE QFHTGHS6T, cpeoLQUT@HeT  CEHFLOILILL
UG@EH ST, LweTuTl (g QHTG@SHS6T LMooy, Qeulil Hyey el L[j, DG Q&L &),
ZLD-&&MM6TT ATFD 2 L 631 &alqul ETP, Bjeumsdsd &SLlgL LD OMMID LGMOL LI 6mL
Cwur® g &Hlwemel SiLhiGLD.

1.3.4 SlILL e @(mLULIlLLD

@emQmpwbuCL. SLLID  SOPBIL g6  HGFATTULETAN  LDTEULL LD,
LOGUUTLILITEMM HMTEYI&HT, SIPCOT GGHMAMCUL ML, SHEHuIemmIenLUIMETLL g HFmndHed
o 6mem LIOMTL 6T600T. 38,39,40,41,42,43,44,46,47,50,51,52 & 53 Q60 SemwU|Dd. Qb HL LD
SIPCOT QGMAMHCUL ML &G6T enhGlenard, Q& WWIGUGSSTS WOMID HHSSHT
WseL Quilw senefleomssr QFMALSGeMeT 2aGEGNNLILSDHSTS SLODBHTEH ATFT6L
o (HeUTHSIULL e HubsdsiulL Qs mHlevgemn UuGHUTGL. Qs QL LD
2 61 &MEMeVGET, B ULPMIGED, MBI 6l &ML MHMID TNEB QeSl([hhSI LO6TE M)
QemeuuiliL] 2 emafllL h6iT@G 6UeNMjh 2 6MGL L emibllenL QIPhIGHDE. QHs UGH
&menev MMID Juied ELPEVLD HetTG QeneusbsLLL (Rerendl, S L GendhHedl(hbH
gumy 7 Hif QL HPsHed wewliuTem  B&SJL WOHMID HpsECH 45 S
Qamemevalled  HpFAJTILU6TaN BHEID  SleMOHFHIETETG. S(hEelener  Fuiled
Beneowild weLTenm JuNed Hemeowid (7 &), SiHAeYIeTeT eNms HemeouiLd
Hm&QnmiueTef FeuCsHg aMwmer Hemevwid 48 HL) oy GLD.

1.3.5 SILLSH6T (P& HWSGlauLd

QUETIEILIL F&&6T,  NeMTaVIq&@GS&6T, JUUJ, DL LITEIL RIGET, 6DLO&G6T, L F&HEET,
Kalall LMD SRl QUTGBLSET Gumsaim U CFMHL&aNL HIMLOIGET
WEEW UREG euSGSHleTment. (LPTEOMAWILLLL. LD SHLOWDHTL 1q.65T [EMILI6OT
o DUSHS HEMS AVIILGSHSID LOMID AP 2 HUSHUND QHHTeNeT
GeoreNlenmel&H@ LRSMNEGL, QMEGULEMIIE SMIHEH(HLLMSGES GHNMEHELD.

Abssd HLLID &y 80 CUHSS CHhilg GCeusmeveumiiliemnuulld, CUTHG6UTSHE),
ugmwiliy, CusCasBh  WLMMID  PHrey Coameuseiled WMMUE Geouemev
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QUMILLSEMOTLD 2 (HheuTHGWL. QhHH SHLLLD SIPCOT-HG6T  MHEH ([HLILIEG
o 6itgh]  WeNHauaHms FHUGHSHIUMS 2 MIGAFUEDS, @Q&6T cH6VLD
LOGBOTLILITER M LOMHMILD S &EF Gmmlw|erern LG H&eriev &ymouym
QFHMAGLLOUIDTESED DOMID eUTLHEUTSTY GLOUMLIgMHEG UhiSeaN&HME).

Ans 3I6VG Gowur L LOM& SL(buum_® SI60LDLIL| 8 (61h L 65T
QllgeumSSIUL(HeTengl, Q&6 SCIm &Il I1g6/0FMIY (ZLD), 2.wij Hmedr
QML @VSIULTSET MM MU UGS Ig&HT P&Hienel 2 LOIPe| WHMmID
slfle| 2 HUsHms GemmeHemen. @& CPCB LMMID TNPCB aN&H(NmM& Eh&HE
BTHIG 6UM G 2 MIFHCFLISMS, GHMI&F F,LH6L i Hims QurmILILITeoT
QamHeLGImM  BOL(POMEEFEHS (6  HHHSSTLLIS  SmEHME).
Gnienwwms 2 HUGHE CSMOHIL LIRIGM6T gHMISCSTeTUSDST6T  HLL & Eeor
sijuuewEnuy  Hemeowimest Qs MPLGIEOHM  eueTfFfenwl  CDUGSGIEUSDEGSLD
2 _geLb.

sL(merl  QUT@BL ST, LweTuTG&eT  WmmID  Hlenew  C&Femes EhsaTeo
Coemeusmil HHSHILILG6T eLHEVLD 2 6Teap] CUTHOTTSHT] HL6Ig &Hen&Henen QhH5
SHLLID granph. @& o 6en) 2 emslLenlamu Cububh s s eacsTE, SIPCOT
QFMHLGIEOHM L RISTOND QHTHLGIMM UaTjFRMUILD 2a6GaN&GLD. 2 MHLGH
QFuwiu@d  HmBiser 2 eIl (y LMD  FJOICHE FhengdHemerl L TsHH
Qeuwiud, @& &Houy @uemuetl QUITIHLSEh&ETeT  QhHimalsr gmmind
HMenstT HEHSHEGLD.

1.4 gpuiailer CHIT&HSLD

L QLS 10 A &mmeney uglueneled &mmmI, B, &§§5WD, Heolbd,
2 UNPlwied WOMID FEPS-QUTHETTHT] SDFRIGET CUTEHTD LLCIM &HMHMIEFGLH6L
SIT6Y(h &5 @ SHBHITET  HHMIF G L6060 eNifleumest LIS FamisGeneT @b Liesunuilest
Chméad 2 e &Hlg. 2006 Qb ek EIA My WOMID G 60
055065 HHSSMSeNsiiLG  RIST HLLSHMHETHT  QUTE  NFTTem6s0T
BLSSLULUELD. I  &OMIFSHLPL HTEHSE LHUTL(H MDD  (SEIAA)
QeueMui_ L. @My eNHpenmeaieiLlg. EIA SIN&MS SUIMHEHSLILIL (HeTeng).
QauLLbuy 14, 2006 GHHUNL &OMIFHLPD MDFEHSHS6 EIA SMNLIT6TLIG
GMHMIFSHLPD HTEHS WLHIL G (EIA) N&GmSBUN6T QUITGHIUTET oLy EGCLD
eNeufl&&LILL (heTeng):

SIGHWMLLD 1 - SINLPSLD

SIGHWMULD 2 - L eaNerésLd

SISHUWMUILD 3 - SFOMIFFLOe06HT alendHsLd

SISHUMUILD 4 - THTUTTSSLILRD HOHMIFFHLOD LUTHLL & HEWNLIL HL6MIq &N &SH6T
SISHWMUILD 5 - IHMISHeNET LUGLUTIe| (QFMTHELBIL LD & HerLd)

SISHUWIMUILD 6 - HOHMIFFHLPED SHEHOIGHTETNLIL HL_L LD

SSHMUILD 7 - Fa(HHED U166
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SIGSHWIMLID 8 - SILL [H6OT6MLDS6NT

QG EHwmuLD 9 - GHMIFFHO0 CF6V6 - HesTenLd LIGLILMLIEY
SiGHwmud 10 - &OHMIFGHLPL GLoeLTEmenDg L LD (EMP)
SIGHWMLILD 11 - &HHSSLD & (Plg6eY

SIGHWIMLID 12 - &HHMIEGHP0 PCOMESHFET aNLINRIS6T

GOMIFSHLPL uTHlseT GMss elfleumesr  WWHUG ML  EA NGNS
QPHIGEDS, FOMIEHLD NHUPMDEEES QaumGamS 2 MiH CFLISHEG
QuUTBSSLOMETT GHewNLL LOHMID CLOELMEHIENLD BHL 6UIGHENSHEMET (LP6ITQLDTLHSHMS).
sMHmI, By, 06w, HTUFhGET, 6NLMRIKOTRIGET WMMID 2 615  FeLpSHSH6L
GODHILLEF LTSN Nemare|dHEhL el &OMIFHLLNGEG 2.&bHS (PMMUITIEL
Ang SLLL elgeumwESUULE, SLLMWLSSUULE, QussLudGeaums Qhd
b6 2 MG QFLSMS.
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S1GHwmw 1
L ellenssd

2.1 SILLGFH6T 6umS

s@Qumpwitu’L. HLLW,  SOUPBIL g6  SEFATTOLETeN  DmeuL L LD,
OGUUILILTEDM  STVISHTEI6D 2 66 SHEUIEOIMLIIMETLL LG HOTDGHL 2 6en
Quigev  SeOLJMOemrer & LN&CWeTLerv  OINCLL  HmieasSHmed  &efln
Hoigen (5500 TPA) WMMID Hseomen &evllo Hm HoBGeT (1350 TPA) 2 MHUGH)
QFIQISDEHTE 62(Ih LIGEMLOWITEN QHTLHLSIEMHM S L LOMGLD.

AbsS SHLLLD, 2006 YD oh6001(H EIA MENULINET SILL6uemewor 5(f) - CQFWIMHMS
sl GeuHuwied Qs MHL (FMUMSGEHT WLOHMID HOOIGET) WLOHOMID  IG6dT
2AGS305S HBhHsmseisr S aGADS.

22 HLLGHDHSTr GC&Hemreu
QUETIIEWILIL F&H&ET, LLESHSET, LNeMTevlqb@&G&e, UL, DL LITEIIL RIGET LMHMILD
sl Qzmflegaisd aNempeumsn alfleurssssmed QuISsSIUGLD 2 Wiy
QeweLmett  Qametii Sl BMOSEp&SETeT 2 eprl(h WwOHMID &FJuCsHs
GCameu S15&fHG QUmBUSTL QBsd LG CHame e(PAMGI. 666w
Hemeu g Geotenin, eflLsST Seolenld WOMID QUMelleney eT&HlFLenL HLOLU]eTar Li6v
Sphemevs HIODEEEESHTET 2 HUGHEF FrKeOuled HmOG QFMH 6
WsEW Qenemiiun@d. @ng MmO 2 MHUSH euFHenil Himia|eidi:
e G630 KL (61 & ST6vt o eNMpBIL(h AHCWITSE FhI&leOl6nLL
QUGS SIS 60.
o Geusmeveumiili] WMMID 2 6T L emioLli GUT(R ELPeVLD 2 6Teernl] mMILD
NyrhHW QUITIMTHTIRIGENET 5718 560.
o GubHULL brE SLEUUTLE SAMWLLSEHL 6T &OMIFHLVESS 2 5bHS
2 MUGSH MW 2618GH6)& G 6L.
o Gl MHemevggetend Qev&EGHEH&S MU SLODPHTL g6 CHTLHCLHIMM
UATIESSG LURISNESH6LD.
eTeotGeu,  (peTQMAWIbIULL.  SILID  SIH6T  QUIHOMTHT]  BHLOLISS S 660D,
Qamevgiemm QUTHSSD WMHMID SFOMIFHLPD HeMeLGHHETEMD Y HIIOIMEMNME
&(hHHeL Q&Me(h HILITUILDTES).

23 SlILL gens&lett @@L LD

psoT@QmpwituCL. L SOIDBIL g6  HFATTUUGTATN DT L LD,
LOGUTLILITEmM FHMTeYI&M, SIUSTL QHTHMCUL DL, HEGoIEnIenL WITETLL lq. HITLDSSleL
o _eiter LNGMTL 6T6901. 38,39,40,41,42,43,44,46,47,50,51,52 & 53 @60 SIMLDUILD. SI([H&HgYIerTern
WsAW ey Guui@ly weiuremm 6 &S.b). mEeTen guiled Hemeowid
oMb s Hlemeowid WPemMCIW &HHTCLGLOMET GCHTUTNCL Hlemeowld (2.42
&.0) oMb HHEHN eNwmes Hemeowid (67.36 H.LB) gy GLD.
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¥ s ey astadn)

»| PROJECT SITE

uLLd 1- S GergHenr QUL euemLLLD

TOPO MAP OF 10 KM RADIUS FROM PROJECT SITE

SOURCE:
NOI Tapushoer fva s SRIS. SKS0, S8 & S8
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O LR | Wnjsctdaw
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PROJEC T RAME & LOCATION ¢
Mis. ULTHAMARINE & MGMENTS LIMITED
Ranouduiyanpaid Vidlage, SEPCOT Indtuorind
Park, M i Talulk, Tirochi HF [Fistriet,
famli Nadu

CONSULTANT «
o

INDIA PRIVATE LIMITED

b e o Yo

&Enuiro Care

- g e it
PS0E0 1T0IS TEO8 Anaradied 5y NARL

UL 2- L sengHlenr HleolilrLiy euempULLD (10 .S &hmerey)
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]

Soogle Sarth

v
[

ULLD 3- L e sp(hMudlenemrliLsefle QFWMHmSHSCHTET LLLD

SILL U6t 1- S L HTD & LSGMLOUTIL 6 (I i) 61 650TLIL| & 61T

@My 3ILFCrema 571565Crams
SHOTEUMLOLIL| 6 (IH Ml & 60)650TLIL| & 61T
A 10°39'29.41"N 78°26'44.65"E
B 10°39'30.29"N 78°26'52.14"E
C 10°39'25.66"N 78°26'54.30"E
D 10°39'26.82"N 78°27'1.76"E
E 10°39'20.87"N 78°27'3.96"E
F 10°39'17.87"N 78°26'49.86"E
L&GmLOWIL 6 (M & 60)650TLIL| & 61T

G1 10°39'27.64"N 78°26'46.84"E

G2 10°39'27.85"N 78°26'50.66"E

G3 10°39'22.76"N 78°27'0.03"E
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2.4 FILLGH6T (PSS LD &Il S 6T

eller Uy &Iy

&l/61T. SIELL_JTLDENIT6T & LNSCID6ITL 6/ eOILDIGIL L

SILLGSleor CQuwiy

&efD  BMOSGET (5500 TPA) WMMID  HEHSHEOM  H6oilln
BHmL&eT (1350 TPA) 2 MUSHESHTES 62(h CSTLHMETEMELEMLLI,
SEOUIEDIEOLWIMETLL I &Jmo,  HUsr.  QFmHleLGHIemm
L BIGIT, LOGUILILITEDM SIS, H(hFHTMLIL6TaN el L §EHed

&e. SI6LL_[JITLO6MI] 60T & NS&CILDEITL e [V [Ti) (AT
(LP6TQLD ML HI6TT6NT &)
NemmL_ 6T600T. 38,39,40,41,42,43,44,46,47,50,51,52&53,
@L1b SEUEIMLUITETLL lg  &ymod,  Husm  QAFMHLGlemm
LLRISIT, LOGWILILIMEDM STeVISHT, H(HFEFMLL6nedl LOTeUL L LD
HlevLiuyuiy 3272 ]8I0 (1324 Qam&GLI))
u&emwuilLLb 10.80 6J5&I] (4.37 QaMSGLIJ - 33.01%)

yellullweéo @@muilLLb

SILECHeMS: 10°3929.11'N, HJ&H&CTENS: 78°26'44.49"E

Fm&fl HL6L LOLL LD

166 LS

Hlev eusmasLLT(H

AgmfloginD LGS
s QxmHeLGlenm LLRIST, LOERILILITENM)

perQomMwiiu’ L &6y HMLOIGET - 5500 L 631/ 6601(h& &

2_Mmug & & Hmeor §sseomer &eflld Hm HMLOIGET - 1350 L 601/34,6901(h H G
B - 101 &Geom OIL_LIJ

By CaHemeu MIGEMHE Qeuwwiul L By - 254 &Geom eOIL_L iy
Qrss B CHemeu - 355 HGeom eOILLIJ

B sTyLd ewTILmenm, HUSTL QFMHLGHIHM LihIGT

s1iley Bilsir sienay

sLhleby - 23 HGeom eOILL I
QaMHevs sLNaR - 248 HGeom eOILL Iy

Bl6oT CHHemeu

1000 KWH (CLP6VLD - TNEB)

uesswimery G&emeu

80 2a1LALIT&EIT (330 [BITL_&6IT)

2HEI6ITENT HSILD

LOGTITLILITE™M - 6.00 &).LE.

D& S6T QHTMSH
QamevorL UG & s e

gSHATULL LG - 097 &S Q6T HLP&HE)
2 LWL Ig - 1.38 &5 (Q56TCLMEG)
WHsTUHWTUL g - 151 S8 @FME)

STUYS &m[H &6

10 &8 sHmetalled HMONSSULLL STLULS STHSET 686D
@Qevemev. Q@UIID, 10 A sHmeTaNed  LNesTeu(HLD
SINNNSSLILLTE STULSE ST(HS6T 2_6iTeren,

afijlemev &TUILSESTE - 5.62 &S (UL Com@)

Sibwygh sriysst@h - 5.73 S Cm@)

QUMM Lemev STUILSSTH - 8.02 SIS (QHTCLOMS)

SDMIS & LP6V
2 _euTj HM6IT LIS 61T

10 S &Hmenedled &GHMIFHLPEDL 2 6UNTHMEI  LOETITL 6V MIG6NT
@6L6mev.

10 .8 &HmenailsL
2 eiren [BFIHlem6v &6t

FUPSHTHHANSG SNHESI6TEN GonLd - 4.67 &S (SE)

Coumenss@MES Geb - 9.0 A (sw)

FILL Qgevey

¢h. 110.19 G&mg
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2.5 QEFWELLITLIG.60T 3I6T6Y

25.1 2. MusHE Hmeor
GeudluNwied 2 MUGHH Siv&letT 2 HUGE Smeir SCLp QHBT(HRSHSLILL (BeTeng),

SiLLeuemever 2- 2 MUGH Hmer eleurfmis 6T

6T 6U0T. Qum(meir . gusr{m .
(L_601/34, 6507 (5 &(8)
6ol HiMLOS: 61T
1 Aol Beod - 29 5000
2 KoL sagm - 15 400
3 Ko Qenepfeuliy eagm - 15 100
GlenewT QLTS HLD 5500
&S se0mer S6fld HIMLOIGET (HeVLI 2.Geons 4,560 &(H &6l
1 B Ep&FeT - 119 700
2 HMLO LDEh&6T - 184 250
3 B DEp&F6T - 53 50
4 HoLO DEhFeT - 164 50
5 Hml uepoy - 29 150
6 Ko usemne - 17 150
GlenewT QLOTSHHLD 1350
Qs QAHTMS 6850

25.2 [Hlevg GC&emeus 6
hevs CoHemeuuNest eMeurmisst G Q&THSSLILIL (heiTeren,

SiLLauenewnr 3- Hlevd CHemeu alleuhis e

allen& &L — uuﬂu.msq.
E:2:0) Qam&GLf (%)
SLIgL L UGS 8.55 3.46 26.13
;::I)_GE::;TQLD? (? ; 3.39 1.37 10.36
UgenLoUdL LD 10.8 4.37 33.01
S ése] Gl uGH 0.07 0.03 0.21
eurgen HMISGHILOIL LD 1.45 0.59 4.43
STeOILIMesT LGS 8.46 342 25.86
Qg ugLUeTe] 32.72 13.24 100.00

2.5.3 LOl6tT GGemeu
Qs Seu&He g Lot CHemeu 1000 KWH 6 QH&GWL. @& SOIDpHTH
eor&my eumflGHL O(HHG (TNEB) LTSHSH QaiinGEHmg|.
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2.5.4 uesswimenijsefletr Ggemeu

@psoTQumpwtul’L. L 80 Cups® (Chrg WLOHMID WamUPS) Ceouemev
QMU 2 (heuTéGWh. Qhg QSMHMETML QIBLSSHING JAHGULFLOME 330
BITL_S61T @IUIMRIGLD.

2.5.5 epeolIGIUM (6T G&Hemeu

epeuLIQUT(HLSHerfledr eMeunmisen SGLp Q&T(h&sLLL (BeTerns,

3L L 6uemewer 4- CHemeUWmer CLpeoLIQUT(HLS6efl6tT eileuymis e

. . . . . 3i6meY
6T 600T. CLPELLIQILIT (Ih 61T CAS 6T 600T. HSN 6T 6U0T. . L
(L_651/ 94,6501 (5 & (&)

1 geouly 7704-34-9 2503 3399.00

2 Gemguwitb &TUGeTL 497-19-8 28362010 3792.00

3 o1 HaLn6vor 1332-58-7 2507 4470.00

4 &My L& 7631-86-9 250510 390.00

5 §e0sam 65996-93-2 2708 672.00
SILLGLOmesNUILD

6 12125-02-9 28271000 69.00
&Genmeny(h
DL [T 6T
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iguilaflunn Cany smaml Gy 1117 l !ﬂﬂms] ﬁ@mﬂﬁﬂm @@Dﬂl SU(IhLD Elﬁlﬂl- 144TPA
Cindsamen L Sl sy eeneE 184
Gu&afAun ayémsE 1.51
L IRIeraL it g enpn hens 080 »| cTenmClanTil Q& TamL eT & SFMRISET- 0.6 TPA

uLLD 7- QuT@heT @(hLL elleT&sLULLD
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282 B @@UY eNer&SLILL LD

By Caeneu
355.00 KLD
) 20 KLD 1
Q o "_"_ — ¥ L I +
HIT ;;:-ngggg 60T L& enLo el eI &I L LD Qaweb(Lpsmm MMO (MMO) arggrnEEélh::LE;m T o0l Lol
43.00 KLD
25.00 KLD : 206.00 KLD 54.00 KLD 5.00 KLD 25.00 KLD 20.00 KLD
F
sN6|by
23.00 KLD
ngm@mm 2.00 KLD 3.00 KLD
—
¥ 265 KLD
243 KLD
STP Cl&MeTemensy
25.00 KLD l
@wly- 22.00 KLD ¥
sifleyby |
¥ 248.00 KLD “
sHefassuucL By

23.00 KLD

A 4

ETP Ql&meiteneney
300.00 KLD

w

uLd 8- BF @@UY elleré UL LD

aodlesfeEsiur L By
231.00 KLD
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2.9 S6UOTlLIL HL6UIG&HemS & 6fl6T allenssLD
29.1 MMM MG SLGEUUTLG HL6UIY.& 658 6l
SIL_L6U6EM6TIT 9- APC [HL6UIQ& 6018 5 6MMI60T 1116 IS 61T

6T 600T. S STILD SLGUUTLE (P& 6T Hen&ELITS Sluflsit
6T 6001 60016 61 &
] G606 QIO (LMD 55 W o wpsHed  FRLOMe )
(ML g46m60) VSTULIHL 6T LenSGUTSE.
) LMLI60] - 6TPH 30 i} o WL Q&megoTL ’
Uem&SCUTSHE.
le&6d QQEICTL LI} 30 i} 2_uwiyLh QamegorL_
3 (1100 KVA) HenaGUTSHE). 2
4 QsILhS ~.eun’ 12 i) 2_WiyLb Q& megorL 6
L[ HensGUTSHE
N FFJOMETT  erOSJLILHL 6T FolgUl
5 gxgimmm SaGEI g, 15 W 2.wgsHed 2
UsnsGunsE QenenssLLELD.
P 15 i) 2 WL QametorL
6 an ’E’QUI._LQ HensGUTSHE 6mL  6lg SL_1g.U|L_63T 4
(4 6T6LUISEIT) . .
Bemeun1SSLILIHLD.

uweTu® HLILGLD sTRQAUTmefler i6mey:
1. LPG/LNG/PNG - 2000 TPA
2. 2.WNHG LOGGUGIEETEUICIEmILI (SKO) - 50 TPA
3. le&60 - 500 60IL_L[J / LD6wTN

2.9.2 @emp&geL Hlemev HL(HLUT(H

14-02-2000 GHHUN_L  sifleNlNeLlg, emeTdsH QUIHHTRISEHD &HOHMIFFLO6D
SIMDFFHD  LOMID QNS  JMDEFFHESTL  HjaulssIul L. 6l
SMUSEHHG QEWRGLD. &M . LUemfshem GUTETD Sl L LTS ISTLIL
2 LIGTEIRIGET Slenedd 2aMHULIfHEhSGLD  QUPRISIUEGLD. 1080 CQam&GCL
ugLiLenened (AN 1f:5Y:) ugLiLerened 33.01%) L&enLDeUeTTULSSHL L LD
QRISUUGHDE. 6TaGel, QhHS SHLLHHTL €260 GO ¢1hG LITSHSHLOTEOT
STEHSH(PLD JHLL TG

29.3 B r& sLGuur@®
slfle] B eNeugmser &G Qsm(H&H&sLILL (HeTerns,
SiLLeuemesr 10- &6y B eNleunmis e

alerey]
6T 600 elleurmi& et G 555608 @LW (WM
60ILL[j / [BIT6IT)
25 KLD Qs mereneme) Q& mevoTL
. TGO MLAWILILL L STP 6ULD
1 G ) 23.00 g%g,glaams,fm@m_ &5 HSNGSLILL L ﬁmm
usemLUIL $HMG LweTL(hSSLILHLD.
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Q&WeLLPemMUNON (B TH 300 KLD Q&merererney Q&megor_

2 &l QLD 5!@@_@[] 243.00 psTQmAwICLC L ETP eLp6LLD

&55&M&SUUGLL.  LMISPHE  Qaiu’ L

s umieofled (b &I 500 87  QEweLLMIgMHS LweTUGSSLILGLD

6)(THLD g,@@_@j ’ LMD ATFD 2 UL €@ WOLIGUT(HETSL

) ) LWeTURSSLLED SI6L60E SIMISSFSHSLILLL

4 5616\5]’” mef\ﬂ@D@J 3.00 LMISFPEFSLITATT  epeOd  EPELLIALITIHETTS
QUL sLhley By SISHHMUILEHLD.

29.4 L &56] 31&HMMEL
SLss06] aNeugmge G Qsm(hEHsLILL (HeTere,
SlLLaumesn 11- HIL&&L016] ailaumiser

6T 600 elleurmis et ey SISHMID (POM
(L601/ LD GLD)
. . Q&weLLIML_1g.60 LB6vo1(HLD
1 2 ML h% &L &6 70.00 LIS SSLILL L )
Lweru(h S SLILL L . o . .
2 &ITEOILIT6TT HDPE 0.60 gz?ﬂ]&:yu;;@m PTG
EOLIS6IT @ S '
epeoLIQuIT@GBemsL  LwesTU(hSSLILIEGLD
3 ATFD 2 L] 100.00 31606V ) SIRESNEHS UL L
LOMIGLRFSILITET] eLpeVDd SMHMLUILIRLD
4 STP &&@( 0.04 2 Jrsl LweTURSHSUIUGSDE)I.

2.9.5 QIUTWSTLOMGT SHLHIE &M 315%MM]S 6L
QUTWISTLONET S6] eNeufhge &G QsT(heH&LIUL (BeTene,
SILLQUMETI 12- IUMWSTLON6T SLHle] alleuhis et

6T 6301 aileuy g6t Slaey SISHMID (WM
(L_60T/ LD SLD)

B &(P6ayHedled SIMSSHSSUIUL L LOMIFLOME
1 . . 12.00 . L R
Q®hHa B sihey agd epeold SIBHOILEGLD

) STEUUTCGTOTLL QIS IT6ToTL SIRIESFGSHLILIL L LOMIFLOME
6T& FMIG6NT 0.05 g8 cLpeuld SSHMLILIKHLD

3 STEEUCITNL &L 016 &6lT 0.10 SMESNEEIUL.  IODIFPDS
&8 cLpeuld SSMHMLILIHLD

- EarEaLILL P

4 ETP 550 24.00 S 5m5&)I.JUI—L. . LDQ.I&I‘Q!D

&8 cLpeuld SSMHMLILIHLD

2.9.6 UGeMLOEUATHULSEHIL L LD

QEMAMHETMEL  UMTESH MG &MY 437 CQam&CLy  uglueianed (QTss
uglitereNed 33.01%) U&EMLOL UL 6mL 2 (HeumssSLUBLD. QenLQeueigher LGIseannmed
SIMSSLILIL(BeTensnr. BHLLLULL WLIRSEHHG QenLuleomer QenLGeuedl &My 5
8.
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SILL6U6m6TIT 13- LIG6OLD6UOTTLL &SI L LD

6T 6U0T. 6U6D) & & 6IT oS 6efledr et evoreuofl s emn s

1 LMI& LOIJLD 950
2 Geuliu O 920
3 SIJ&F LI 920
4 Geumlend LopLd 930
5 LL6J& LOJLD 950
6 alleLeY LOILD 950
7 6UMTeM& LOMLD 880

Qr§sLd 6500

210 Qgmbleopiu Gamevalluilett SUTWSHD&ETHT YHw & CerHsHsUULTS
QAzmflevmIL LGS 6T WHUSTH

WeTQMAWILULL.  SILLSHHOD sl  WOMID  HESHEOMETT  H6OTlD  6U6HUI6HIT
Hpisemer 2 OUGEH CFLaISH SLKGL, Q& QHHWTENWID CeueaNBITL 1qe(LD
@Cs Cumetm eugdHseflev QeumM&ILrs QFweOLBHSSLUILULL  HebNSsIuL L,
b6l  BmeiullL Qambleoglenm  QSTHOBIL LUSMS  SlgUUDL WITSHS
QaMeu_g|. CFWe (D QHTHLHIL LD  euevIeITenS, Hlemeowlmend LHMID
ueLGaum Quiss Henevenseafstt & BTG GCETHSSHILLL G, CHTLHOHIL LI
ComeLaN&amesT UMLILIMLS GMMDESME.

2.10.1 QHMLHNELMHIL LI & 660 CewormLL LD

2 puUGHSH QFweLWempUTed 2wy Qeulublener  BTELHACETOE,  &(LP6YSHEV,
QRS (HHD, 2 60HHHL LOHMID HVHHL QFWOLUTHSHET ISILRIGWD. Geme
Hol 2 MusHuiled 2 eusemalled LWTURSSLILUGLL  Hemeowlmss  @uimLINuleL
CoudluNuied Q&FWILUT(HSH6T Y @GLD. HMEHGH CQFWIEL(LPMM LIg&HEHLD HTesNmIS
SHANGELL 6T  QHTLIFHILTS SeLeLG CHTGSH-H(HUUBGSSUUL B, Suwmiliy
hHemeuggestenid  WOMID  uTGSTUemL 2. mFH  Qewlfleoimest.  QFweoum G
LIS &|H6M6NS 5555 61q.6216MLOLIL L6oEN B & SLD LOHMILD LIM&ISITLIL
QoL L B&Hemen 2 eTen_&ElLg).

2102 @LF wHUIIG
Qg FHL LGS0 CFTHESILLTSH 160608 CFTHMET CFHTNCLHIL LIGHET Fomi&er
GIOD  @QeLemev. 2 LISJEIRIGET QFWENDLIL, QFWeLUPMM aNLEHD  3I6LEVE)
Lwerum @  @eoLuim  Gumetm  FTHSHWIDTET  SIUMLIRIGET  LT6dTelHLOMTM)
&6MMESLILH & 60TM60T:

o SHUY UPMFILY S L 6)M6D6TuISH6T.

o Gurmgiomen S@mell WMHMID ST SeDLOLILIGET

o LUIME Cumm CFweOLT (H 2afNwIfHeT WWOHMID Hemeowimenr @QUI&HS

HEDOL (LPEMMESIT (SOPs).
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o QBMAMET®MEL QUMD 6R(HRIKNEISGHLILILL. § HMID LITGHISTLIL
GLDELITETUTENILD I6TILDLILIG6IT.

Qg HLD GombHS CSTHOLBILL PUSSHIL T STLHHTHL CEFTHESHILL L
OMID  BLUSWLTET  QHTHLBIL UGS  LweTURSHEMS. QST J&F&Imen
sausmemnll,  QFweowenm  SLGUUTL(HR  SemUUSHeT oMb  HelG
QUMIWMISHLILULL. UTHSTUY  QUN(DEODMSET  gpeneoullsst  &omenm  LOHMILD
urgIsmIUTeT  Qeweourlenl. 2.mis  Qewud.  eerGey,  QHMLHLHIL LI
Camevaiullenr ouHH WN&E Gemme| WOMID HLL MG HS HLOLSSH SO0
OHMID Q&Fwebum_ (B BONGmSU|L 60T QFWeLLBSS (LPlgU|Lb.

2.10.3 hHMEL QFWeLHMemer CLWLUGSHS FHMISCSTETATUILLL. aVLDTHL

Q& mLHIELR]L_LIThI& 61T

QHss SHLLID Frelwums Qswewsnm sLGUUT®, sl Qeulu LY, wrd
IHJQeucTT QUuISHGET, 2w Hmer QBMEIIL  6THIIL  SMIDLILGHET LDHMILD
Smeniowimest LOl6T 2 6L L 6moLIL CUTETIMD LSHSHFTe0HS6ULoment OMMILD B MMEL-
Smeyieean QHTLHGLMIL LIMISEMET 2 6TeTL SHILIS).

SlLL6uem6unl 14- 3pMHM6eL FlM6ufledT HEITMOGEH&HSHTSH JMHMISHAHTeTOTLILIL L

Q& LA 6L L LIk & 61T
6T 6001 Qs mMeLHIL LILD allenrs &L SLMMEL HMET [HEITEMHLO
LPG/LNG/PNG - Umilevl] | &L SI6LEVLG) Syeu GMDbS . & um!_l_
. . . . < 6T QUIT (I, 61T HIT6Y,
LOMHMILD Qeiis | eTHQUT(HL SEp&HGL! (WF:)[aV) F: Lo .
1 : . .. GMMSSHLILL L Qeuliu
~Leerpui L IJ | LPG/LNG/PNG-& eTQAUT(G eSS o -
uwiestum(y JHMISCST6TEUS). Quoyser  LOPID - SiFie
sy Himeir
SLEUUEGSSILL L 6Ty
. . , LMHMILD Qeuliu | 2 Huss Qewtn( b
o Wf &meT Q&mevoTL . . . . . g
2 . ANBCUTSESSIL 6T 2 &hE genen | HMLOGES L_60T S,MHMEL
&,6M6IT 6)1q.6U6MLOLIL ! . . Lo
61q QUEMLOLIEMLILY 2 665 GMMESLILILL §).
LIWI6TTU(H & SIS 6.
Gener, Q&TH&HeV6HT MMID TFH
Frefllimié) @b QeuluBlemey, PSS | SIHS QEULILILLTESHED SI6LEVG)
s Q&WeL (Lpemm LHmID Ll alfghsamen | QFWLUPmD HMenLouN6TnL
sLEUUTL(R  Sienwliy | STeimi& (PemMUTNEL | SMJEEILNS  HUGD  GMMeL
(PLC/DCS) SEVTSHITEUUT & & 60 wOHMID | NSNS GHDEAMGI.
SL(RULBSSIH6L.
GLOML L&, 2G|GLDCVGET, | 2_6V0T6MLOLITES &6LD
Lomp SIETQeu6TI | LILDLS6IT wHmId | CaHemeuuiesr Sllq LILIEHL_UN6L
4 . . . . . . .
QUISE 6T (VFDEE) TSNS E&ETET  VFDEMET | Goud  @(PRIGPEND  CLPGILD
HmIeyHeb. SOHMeL GEiy.
eTflly SMHMI LV Seuertll
5 slfle  Qeulin LY | QuT@hemen W6t 1gCUI | (LD GESTEMLD T QUIT(, 61
(WHR) HLTEGUSDGS Femem WOMID | HISFOIN6L GsmmLIL
Q& s6065T QeuaNGuimm
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UM &&eMedl(bhH&  eNGausLOTsT
Qeuliugemg LB QAL (BULg).

efluy  SemLILSETN6  GMbHS-

CuUESSUILLL  6THQUIT(, 6T

2 uif 61 Q& meToTL . .| LlwedTLm LOMHMILD
6 . U. ’g’] i S &-&MMHM)I, 3155 &medr . @ . - QJ
LIJ6aTI]&611 . L. . . GMMSSHLILLL QeuLiu
QamegoiL. LijeTi&eriledt LiwlestUm(h. T
@\LpLIL&6iT
gL me  GmUTLILSeMes HEGen. Qang Feosueer, 55 |j']u_|.as * oD
7 Y Qeuli Hyeus CamE&en WOHMID | QeuliLg&evss Qe
H 2 6MmeUG6T Y HeUMMI6T SMLIL. | QIOLILGEMENS G6DME S0
QBMADHEMem6L LOMHmILD
L GCLTGLD6Q6B)L 60T uu']ml',lm_,@U .. U@§,15ajm 615G & @1 S HT6aT LOetTE My
8 Salqll LED 6e6N&H@ 561 SoLLDgET DO Quiss &6 GMMESLILLL
% 2_600T1f1& (1 L 63T Salqll Lep | 7 D 8l

lend@saflett LiwlsoTUm(.

QEWEL(LPEOM 2 LISTEUIRISEh S

o SMHMEL K6 CGmeuoIL | 2 iy FHmeor QML | GsmmbHS LT mSFe| LHMILD

CMLMmy&er (E3 / IE4) | GLOMLLMJ&HemenL GOWUL L BHLDLISS S60T6ML0

LIWLI6TTU(H & SIS 6.
.. . . .. . .| SyMHmeL QEweLHmevfleL
SOMEL  SHEUSHTEUNLIL | SeueUIGLITS) SLMHMEV Spenpuildanamerd
10 LOMHMILD SHWN&HMS | HEwGHeneH&HeT OMID HSHPCHY eI (560 oBHOID
Slentotl SHODED SeSTELL QamLygF&wmen (LPeaTGearhHmLD
. . eTglyeNement 58
§&65 Smyeuth g’”@u'"fﬂa 585 ?’”Umﬂ AL SHemenS G6MME 60
11 L . HHEHSHD  (APFC)  CGLEsTELSHEm 6T - - .
CuuT(h SiemLiy f s LHMILD Gulbu L LB6dT
DS Q& w160 Hmedt

o LA Q&weLSmedt GMDUTL ML G | Sye060uUTl6dT Q&weoum_(y
12 ;LLLIIL Y H 1ol r:: 2 LISTEUUIRIGENET | UTLDBTET  (LA(LPEUGID  BlgHS

QST b LPMOfSSe0.

SHHMEL Hmedr.

AQbhs BLAIGSMESHET GOILNLL YMHMEL HISTENEUSH HEUUNFLOTHS &60MSHE60TM6T,
ugemn  @evev aumu] QeueaiCPMSMHS GemmeHHemen LOHMID L (HCLTSHS
Q&weour_(h HemevdGettemninenit GLOLDLI(H S )& 6Tm6or.
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SiSHwmwin 1

&M &G, Lpe0l6 ailend &L

3.1 IMUPSLD

QHs SSHWMLLD, (WS  SOHMIFSHPLD LGILSEHL 6T el  LGSHuleor
GOMIFGHIOL  Bemev  uDMI @  CUTFmeTmWILID  aNendsSHam&WU|LD
QUPRIGADS. QuTgeuTeT Spilell UGH HLL sagHst 10 S5 &smHmeneneu
2 GO SHIG|. FHTHS SO IIMEND &MeueL 6TUCUTGID &HMILLM STHMI6T SLD,
Revgslg B U, Qenpdased sleneyden, MHevd &Loed, Hev LWGTUTL (R (WDenM,
SMTOUJRIGET WOMHMID  ONLRIHETRISGET MWD FPS-CQUTIHEMTHTT  SIDEFMIS6I
Gumettm SiqLiLenL g SIe sHenend CesHILLGET cLpevld QHTLRIGHAME, @& 2025
rgE  WsHeL G euemguieomesr 10 &  S&OHmeneneus QsmeTL oy lliey]
LDGTITL 60 HHEL 2_6TeNG).

GOMIUUD STOMI, §§5W, B WOMID W6 QHTLFUTET GLLENL S SHI6YS6I
NABL SIRISSMILD QUMM QY UIEUSLDTET M/s. Enviro Care India Private Limited 94,60
Geaflsalul(pemener.  WLIAH  dEHHL LOMID LGSUUTLOINEG  Slenellh
Qauwutul L reflser / 2 LSFauhi&eT / &@Heal&sen LweaU(hSSLLGaIms 2 mié
QeIesnHEG 2 flul &eusid QFISSLILL (RETeng). Hemeolmer Henl (LPeNMEEhSHS
@Qewihis  Fflwmer  UTHSMTIL  WOMID CUTEGTSHS  (PODSMmeT 2 mi&
QFWIIHMEGLD CUTHILOMEN HeUTD CFeI&HSLILIL (HeTeng).

3.2 MMM FylP6L
3.2.1 eumerflemev 3y u16)]

SMHM WLIGUTEH ulesHefled gpula|l UGSHulleh ameflsneouliicd (&SI LIRIG
AHEEME. YemeL Gearddlev Hlevald mieTeNLl  eumstilemey  HlemeVEMLD &6
el evgHed  SMHM  LI&UEGSSHSeNeT  ugeued WOHMID  BIsHeneo
RWREGUESSHIL. Nrsrner sTHET Saser WLOMID STHMlT Geusld HLL
SHHOBHG WNSD UTHSGSUULL DI 0GHle Femd WOMID HIJHMS
EToreN&@L. Sausraiiy &TeugHed CsfSHSLIULL  euMTelened &J6, &SI
LLL QFfeysemen  (GLC) &6NsE  HEmed  LIHHSEnESTaT 2 616l ms
slgliuemL g rened aardb@Gealdled IGHa|D LILIeTandTsd @(h&GLD.

3.2.2 gengdlev uUHe| QFUWLILL L eumeflsnev &6y

L QLGS (h MM QUMesileney HEBUIGMEuNLIL Blemevwid HmieuLL L gy,
Ceyild 2025 LITEF (PGHL G euemuilevmsT e(h UGHUSHNG CeuLiLiblenev,
FIOUgLD, smomlenr Heng, sTHMT Cousld WMMID WPLUQUTLHE] S &Hluleme
u&ley Q& uIuIiILL L 6oT.
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QeuLiublemnev
L QLEHHOD o6em  eumstilemey  SausMeNLIY  HemeowgHHed L&
Qeuliublemev  31.8°C QY &HEUWD, GODOHSHULEF  Geuliublemey  222°C &6 D
LSeUTSH 6T ).

FFJLILIGLD
SHHH6L FPLULGLD 40% (LPGHED 55% 6UDT Q(BHSHE).

S lev udeurmen WemPLICLITLHIEY
ShUI6S &MeLGHHleL LSHaumeT CMgg WwenpLCUTLAe] @evsmev.

IS HTeuGHHlL L QL §H60 HMTHMIGHT 6uigealLD

st Geusld WLOHMID Hens cpeueum@ et ChIWLL HasHed Uudley
Qeuu@GEHmG. @Hs UGeusHed LT T STOHM CUIHLUTVID CMHEG (LPSH6L
s auemy Q(H&HELD.

rygE  psHev G 2025 euemy, COMHHD 2,183  WNCHIMIGaNL  STHM)
Sleugneiliysem uge| QeuuuiulLer, Q& QhsHs STLSLLGH6L SHTmHM6sT
Henevsmngem  GMNHS  WHUUHSS  Hieoandenel  UPRIKUIG.  STHI6T
sHGUTEMW Feoe CnHEG CLHEG) QOBHS HNéEE EWeEE) ] QGHSSI,
Q3 @@ SHoFuedBhg LOCAOTMH HoFsG BHeneowmsr &THMI 6llqelHm&Hs
GN&AMG. Qbssd SMLSLLLD (P(Paugid, Frmafl srmHmict Ceusld elermigdd
524 BLLY @b, @& SIS, STHM HSHSOME UITE Q6LEN6V, 3 6oITeL
QeimID HUANGH5555S 6aTUMES GNSGHDGH. GOIIUTS, STHMET GCausld
0&S GMmMaITd @Q(HHS SHTLMIGATS UMPIIMIGHLILILL. HeOLDENITET ST &6
Qg sausTeill ChrsSHed 0.14% WL GG oM Fre| CeualiubSHHME.
slemwdlmer ST QB HOWw FHaIHL, @QHsSL UGH LSS GOMHS
Slenefleome  (LP(LPMLOWITET Sl  SI@ILONGSHMGWILD,  CLIIGLDLITEOTsTT
ChImseaNed epreate] STHMIF CIFIOUTL ML & SHEGIL enGHUD SNSHMF).

L (HOwLrEsns, QnhsHsd STsSLLEH STHMT HaneuenngsT LIS L amailed
BeneowITargTaald FYMGTeEa|D Qb6 Wgwmer Geusd WMHMID C&erileuret
Hengll  CUTEGL6eT, GOUILL  WwISRGeNL  QUuUGHUNET  STHl6
allgeumigsnar UMM LU HAWLNSs Ufleas@ Lnhsensser.
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\WINE ROSE PLOT

Windrose

TSR AY

Wind S
Diraction (blowing from)

COMMENTS

Wind blowing from: W to E

i LATA PERCD CORIPANY NAME
| Start Date: 01/03/2025-00:00 M/s. Ultramarine & Pigments Limited
End Date: 31/05/2025 - 23:00
MODELER:
Enviro Care India Private
Limited
: CALM WINSD [ TOTAL COUNT
\
| 0.23% 2208 hrs.
WG W SPEED: T oare T oseTie
S24mis 05/06/2025

WIND SPEED
(m/s)

[] ==1110

Bl c20-1110
Il s70-8380
Bl se0-570
[] 210-360

[] 0s0-210

Calms: 0,23%

ULLD 10- STHMeTeYUL LD (IOMFE - GO 2025)
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SlLLeueneunr 15- iHEleyear HlemevwGHeO(hiHg aumeailemnev Hrey
(@perLmid Hlenev Hrey)

gndw siys
AiHw euneflenew spluleyd Glewm
Hlemeowid: HpEHrLLeTef STEVLD: 2018 - 2022
gg,su'vr@‘ @ 60T ‘ id ‘LDITIj’#‘ gu ‘ (6] ‘g‘m’n ‘gﬁmm‘ L1X:3 ‘ Q&L ‘ 315 ‘ mHeu ‘ 98

FIUUSLD (%)

2018 66.38 | 60.88 | 61.62 49.56 61.94 60.44 55.5 71.19 79.69 79.5 86.62 83.12

2019 73.88 | 69.31 59.25 57.62 68.38 65 66.31 62.25 64.31 78.12 82.25 79.75

2020 69.88 | 62.19 | 52.81 51.56 52.25 58.56 59.88 65.94 77 86.31 87.69 87.5

2021 78.69 | 66.94 | 5556 56.56 52.5 61.69 73.19 72.94 77.06 79 83.94 87.75

2022 87.75 | 76.94 | 67.25 61.56 65.25 64.94 71.44 70.25 77.19 85.62 91 87.12

sSTHMieT Heng

2018 5456 | 64.69 | 114.56 | 155.75 | 235.81 | 259.81 | 266.69 | 266.38 | 243.75 | 289.25 | 33.12 44.69

2019 49.94 59.88 | 91.81 126.88 | 205.06 | 257.19 | 262.31 267.31 | 248.38 57.19 46.31 46.44

2020 54.88 | 81.94 | 114.56 | 136.31 | 208.75 | 255.62 | 261.69 | 258.44 | 245.75 | 124.31 52.31 50.12

2021 66.94 7194 | 101.44 | 120.69 | 203.44 | 258.44 | 251.25 | 262.94 | 253.62 | 280.62 37.19 37.38

2022 48.56 | 54.56 | 87.06 129.81 | 227.31 | 261.38 | 263.19 | 262.56 | 262.69 | 289.81 7.06 44.94

srmmleit Ceusld (L/aN)

2018 3.98 3.7 2.96 3.09 3.5 5.17 5.45 3.93 29 2.77 3.4 3.48
2019 3.59 3.62 3.28 3.29 2.77 5.21 5.91 6.09 2.88 2.8 3.45 3.49
2020 3.77 3.72 3.42 3.2 3.27 4.89 4.92 5.29 3.45 2.27 2.97 3.8
2021 3.26 3.84 3.38 3.16 3.78 4.43 3.51 4.16 3.7 3.04 3.43 4.1

2022 3.55 3.55 3.1 2.7 3.7 4.25 4.81 4.07 3.45 2.47 2.86 3.3

Qeuliughlémev (0°C)

2018 2491 2545 | 2891 32.98 30.89 29.8 30.49 28.23 27.06 26.88 25.08 23.56

2019 2355 | 25.14 | 28.85 31.33 29.62 29.05 28.65 28.98 29.13 26.68 25.15 24.38

2020 23.72 27.97 30.35 32.18 33.21 31.08 29.89 28.49 27.27 2591 2544 23.88

2021 2424 | 26.17 | 29.83 31.47 32.83 29.77 27.73 28.01 26.9 26.59 25.44 23.28

2022 2343 2348 27.37 30.52 30.03 29.3 28.08 28.03 27.16 26.25 24.8 23.29

wenplQurfe Fyr&fl) LWILS/mmer

2018 1.38 0.08 1.26 0.18 1.83 1.15 1.69 4.08 4.77 3.43 5.88 1.45
2019 0.39 0.53 0.42 0.82 29 1.82 1.98 1.22 3.48 3.65 5.36 0.58
2020 0 0.12 0.02 0.58 0.68 1.17 1.56 4.05 6.47 6.17 5.02 249
2021 0.28 0.01 0.01 0.69 0.68 2.05 5.12 2.83 4.53 2.99 5.87 6.62
2022 4.42 0.38 0.17 1.09 27 2.03 3.69 3.9 5.41 6.89 12.29 1.25

WwempLAUTfiey (ALMESLW) LOL.LE.

2018 36.91 0 42.19 0 52.73 36.91 47.46 110.74 | 131.84 | 94.92 163.48 | 42.19
2019 10.55 15.82 15.82 15.82 63.28 42.19 52.73 26.37 105.47 100.2 147.66 15.82
2020 0 0 0 15.82 10.55 31.64 31.64 126.56 | 189.84 | 195.12 | 152.93 | 68.55
2021 5.27 0 0 10.55 10.55 52.73 147.66 84.38 126.56 | 94.92 179.3 | 200.39

2022 137.11 | 10.55 5.27 32.75 83.61 60.82 114.48 | 120.88 | 162.29 | 213.61 | 368.76 | 38.62
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3.2.3 STMHMIET SILD
AL QL HmeE smdlujenen 10 &S &OHOeTe| QML I U16)| LG V&MGLI

QuTMISSaIen] &OHMILLD STHMET SJD SlgLUML G FHHUME 2 (HhaTEGSHME.

Slie|Ll

UGH QuEGLUTID  STLaYD  HPamed GMGHME.  eUTSH6IL

CuUTE@aINSG, CFLULEILUULTE &NTng FTamesdaied @Q@h 6(pL  Hf
SHwemel QUUEGSHUNL STOHM WISGUTLIq6T LeLGIM HHTRIGET. Silg LI
SMHM &J SEHCSHUNDT (pFH6menld CHTEHESD QUGS uUNetT STOHMI6T SIS
LHUNGUSTGSLD. SievG QFweLUMLIgest CUTE &OHMILLMD  STHOET  HJHSHedr

BIHDOBEEG QRGNS

SN eUGID

LILIEDIETeN S TS

A(HSGLD.

SOCUTGIETET IVHEL AAQ SHEIISTENGSLILGEMS LOMID STHMl6T HJD CHEAW
SOOIIUD SMHDI TS SIMISEEESET 2 eeng).

SiLLauenen 16- CHHAW &HMILLM STHM ST HIHEHEVS 6T

SHDILLD STHHE Asey

. EDLED] QsmNELGIMD SHMI&F,LP60
v, m;’:':gni%‘hm aoL | . GGl | eamjHne LG
y (CmyLb) ymolym (DHSHw sienafll @ Wmmasit
wHmibd KNm SIPEMHISSHHT6L
UG Mil&sLUULLG))
(1) (2 (3 4) ®) (6)
FeoLIly 6OL | 6001 50 20 CUGSSLILLL g
1 ER: 7201 C) Cum@ WwHMILES
(502),ug/m3 24 L060e) LD 2a1gm epafl(bl &6oTemLn
Chiyh* 80 80
OBLIR6T L | Sy6001(h* 40 30 wrHfwmEsIUL L CR&sL
2 3 &n&H & Camr&Qamuig(f (IBT-
(NO2),ug/m3 24 L0658 3, TFED6IL)
G 80 80 QaLOlILOQ6TTEITCIF 65TV
BISTSHET  (Sl6ee | o4 6001(6* 60 60 SralQL &
3 10 &@LD TOEM
&EOMEUTEIS) 24 L0658 SlLnm gemmuy
ub) - SI0EI | gy 100 100
PM10pg/m3
BISETSE 2.5 | sy ev(h* 40 40 SprealQL il
4 MEITEBERS | ,, L0638 TOEM
©®  GODAUTET | @ .. SLLnm gemmuy
SET6)  SI6V6VG) 60 60
PM2.5 pg/m3
eGametT 8 LD6R) 100 100 uv ~GuUITLGLIQWLL &
5 (03)ug/m3 Gl * Q&OgILHIQ6TTETAF 68TEV
1 Lo6oEN @r&muesT (Pemm
St - 180 180
S, 6001 (5 05 05 ASS / ICP (p6®M EPM 2000
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(L 6tT6BT6uE VLG  JGMEG ~ FLOLDT6E
6 (N N)pg/m3 24 LD60TTI allg &L _1g Ferled LTSI
Gy 1.0 1.0 ah%5H Mm@ ED - XRF
QIL_6VL..umedT 6UIq &g 6MUILI
LLETUIGSSIAMS)
SMIyLI60T 8 LO6oEN BeLmeLEFHMIG SHGLD
7 CLorem&eng (H G+ 2 2 @eor.Lpm&leULIL| (6T6dTiq 3941
(CO) mg/m3 1 LD60TT] enQUSLGrmervGam
Cpib- 4 4
SILDGLOmesILIT 94,6001 (h* 100 100 QaLOIILOQ6TTEITCIF 65TV
8 (NH3) 24 L065HN @G misormed Heod(Lhemm
ug/m3 i~ 400 400
6w GCymuGLr&agmi
QTS 68T (C6H6) SligLILenLuNeomeug
9 ug/m3 <,6001(h 5 5 QML F&AWImsTTLIG LILMIEN
2 NGESH LODID  AMBH
Qg;l'l’l_l'j[i)g] desorption GC
U@LIUmley
QuettGam () S6MIJLILIT60T 1150515560
10 soufer (NegLM) - | sye01(B ] ] QBT HPLC / GC
HIS6TT SLLLD U@LIUmle
LDL@Lb ng/m3
S J56N (As) EPM 2000 @60 LTAN (0SS
1 ng/m3 S}, 66015 6 5 Im@ AAs / ICP  (P&oM
SVVG  BOG ~ FLOLOT6
QG EL g STEGLD
AAS / ICP (LP6DM EPM 2000
12 H&&H60 (Ni) ng/m3 | 6001 20 20 VLG  SGMEG ~ FLOLDT6E
agslly  smefled AR
7668 InG

o (e QUGLIHATD @3 GOIUILL QLSO @@ auBLEHOL GMDHHLLFD 104
MBS ELSSTEN TSNy af(WmmssT, anisHnE Qran® W, 24
weafCHy Fyrear @enLQeuafluiled 1@ &&LILIE HletTment.

++ 24 LOEUAICHILD Sl6L6LG| 8 LEACHILD Si6L6LGI 1 WEHICHILD HevoTSHTeEUNGSILLL LI,
QUITBHSHFalg Wl euMSUNGD, e UBHLSH 6L 98% CHISHMDEG Qenimus Geusvor(hLd.

2% CHISHDHG. Simeu eupbLsemer meomd, guemed @G QHTLF&EIWwImeor

BT &6 &6va1SMeuoflliLiléd Ii606v.
GmILY:
@peor@ QerLjEFflwmer seusmerflly BT sefldd Seausmeanflly (PigeysHeT AHSHHS
UMSH 5 CuGev GO LUl @ erer 6UILDLY &6 61T WBmd CUTQZ6ev6LITLD,
RIS HHSTEYID, CUPSHSHLOMET 6LEVG| QAFHTLFESAWTET SHeursmeflly WwHMID Cevdls
allgrgenevienw HuBHGHIUSDEG GUITGHILOMET STJEILONSS &([hGHLLHLD.

3.24 ISR QLMusefsoT CHijey

&OoIUUM  smoOMleT  HrHSHeT  slqluemL.  Hemeo, SsiMiallled L FeuUnns
QIGEIMGSLILLL. SOHMILLMD STOHMET SJ SHUSTENLIL CUEHEVUIHLOLIL] CLH6VLD
LHUNL LU BeTeng.  STOM  HJ  SausTanly  SHLGHL  SausmeuiiL]
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6UMELIIEMLOLILINGT  6ulgeuemLOLIL  LNetTeu(Hd  LflFeuemenisailstt  SigLiLenL uNed
SI6MLDHGI6TTETS:

> 6UM6tTleneL [HleMmeLENLOGET & (hSHLOMET EME6D 2 6IT6NT60l.

> ghllell uG@sluller HeoLiLipLiy

> Sslglueml.  Hlemevemwil QumieusmHeETer  LNpTh&ll  Leieoremn  STmHmleoT

grsgle NTHHIS).

> gnHwinmest UTHUL LUGSH&elsst NTHHESe
CwGe @OUILLULL  Yemelsemens &mSHHeL Qameanh 6L(h QL Mmseaned
GOMILLD STHM| ST SEUSTERNLL (AAQM) HEMELUIRIGET eMLDSHSLILILL 6o,

ULLD 11- STHM SHenrsmeuilly Hlemeownseflesr @ @hLULILLD

SlLLuen 6ol 17- STMHM| &6v0TSHM6uvilLIL [5l60)60 WM& 61T

GMHuiE @L1b 3ILFCTMS 5755Crams Gy (H.16) Seng
AAQ1 SILL gend 10°39'22.25"N 78°26'54.08"E -
AAQ2 SILOWILJLD 10°37'43.19"N 78°22'47.77"E 8.14 Q& eTGCLOM G
AAQ3 LOGBOTLILITE® D 10°36'28.94"N 78°25'23.61"E 5.70 Q&6TCLOMHO G
AAQ4 Quiflwulig 10°40'18.43"N 78°27'43.40"E 2.30 QILHNES
AAQ5 SMeONMLOLIL Ig 10°40'4.71"N 78°29'51.26"E 5.58 QL L&
AAQS FWPSHHILD 10°39'9.45'N 78°29'31.59"E 4.76 NG
AAQ7 QUIT(BHS eI 10°42'3.99"N 78°24'49.03'E 6.29 QL5
AAQS JreyediuLlg 10°36'33.87"N 78°28'13.44"E 5.68 Q&DHGS
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SILL6U6m6TIT 18- STMHMIGT &I (LPLg 65 6iT

SI61T6Y(Ih & & 61T GmMui®G GODHS. 315H5. ggn&il. 98% Sl

AAQ1 42.60 46.70 44.65 45.77
AAQ2 41.90 45.50 43.70 44.59
AAQ3 56.30 60.40 58.35 59.19
3 AAQ4 44.80 49.20 47.00 48.22

PMyo, pg/m 100
AAQ5 47.90 52.30 50.10 51.25
AAQ6 45.50 49.90 47.70 48.90
AAQ7 44.20 48.30 46.25 47.33
AAQS8 49.40 53.50 51.45 52.43
AAQ1 21.30 23.35 22.33 22.88
AAQ2 20.95 22.75 21.85 22.30
AAQ3 28.15 30.20 29.18 29.60
s AAQ4 22.40 24.60 23.50 24.11

PMas, pg/m 60
AAQS 23.95 26.15 25.05 25.63
AAQ6 22.75 24.95 23.85 24.45
AAQ7 22.10 24.15 23.13 23.67
AAQS 24.70 26.75 25.73 26.22
AAQ1 6.60 7.00 6.80 6.86
AAQ2 5.70 6.30 6.00 6.17
AAQ3 7.50 7.90 7.70 7.74
3 AAQ4 6.30 6.70 6.50 6.57

SO,, pg/m 80
AAQ5 6.80 7.20 7.00 7.06
AAQ6 6.20 6.60 6.40 6.47
AAQ7 6.40 6.80 6.60 6.66
AAQS8 6.10 6.50 6.30 6.37
AAQT 12.54 13.30 12.92 13.03
AAQ2 10.83 11.97 11.40 11.73
AAQ3 14.25 15.01 14.63 14.71
3 AAQ4 11.97 12.73 12.35 12.48

NOx, pg/m 80
AAQ5 12.92 13.68 13.30 13.41
AAQ6 11.78 12.54 12.16 12.29
AAQ7 12.16 12.92 12.54 12.66
AAQS 11.59 12.35 11.97 12.10
AAQ1 < 0.02 < 0.02 < 0.02 < 0.02
AAQ2 < 0.02 < 0.02 < 0.02 < 0.02
AAQ3 < 0.02 < 0.02 < 0.02 < 0.02

co. mg/m3 AAQ4 < 0.02 < 0.02 < 0.02 < 0.02 :
AAQ5 < 0.02 < 0.02 < 0.02 < 0.02
AAQ6 < 0.02 < 0.02 < 0.02 < 0.02
AAQ7 < 0.02 < 0.02 < 0.02 < 0.02
AAQS8 < 0.02 < 0.02 < 0.02 < 0.02
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Srey allerssLn

SLLG &enbd (AAQ1), SIDWLID (AAQ2), LDEIILILIMEDM (AAQ3), QUL G (AAQ4),
SENMJIDLIL LG (AAQS), F(PSHEHID (AAQE), QUTIBHSEVNMT (AAQ7), LDOMID [TRTEOILL Ig
(AAQ8) & T(h QLMSE@&HSTET &OMIULUD SMTHOT &SJ& SHEUuSHTeUnLIL
(PIQQ&ET, SMENHGH SHEUSTENSSHLILLL.  SILDMET AARNAQ  S6NT6Y(Ih & E1h 5 E 6T
(6JEJEJ6TEIVEJET6TEIVETET6TENVETET6TENVEIETHILLB) SHITLOMETT 3166 (h&HSHEHSHG6T Q(HLILIM G
SML(H&MEI. 2009).

NSLBHSG0. GODHSULE CFMe] SIDWLTSHSL (AAQ2) 41.9 pgim® S &HELD,
sfsUlE QFme| LWEULLUTEmMMUIE (AAQ3) 604 pg/im* Y&HEUWD LISEUTSH U 6TONE).
EONENl PM; oINS SHGUSTELIL BHlemevwlmGHeflepld 2 6o OSIILS6T 43.7 pg/m?
(P&6L 58.35 pg/m* 6D Q(BHSH6TT, Q&I HIHET ENTEUSHET NAAQS CUFLDLITEST 100 pg/m?
o L euFHwns @QeoLUuenguid, @UUGSHUNL [HeLew STMHMIET SHIHMHS
GMLUMSWID GSDSHDSI.

NrewLHEGL GoODHIULE QFMe] HLWLTSHOD (AAQ2) 20.95 pg/m® SL&6YLD,
SHsULE Q&6 LeiuTemmUiled (AAQ3) 30.20 pg/m® B&HEUD QUHEHH. SITE
PMU.sSIOT6Y &6 21.85 pg/m® (LPGHED 29.18 pgm® 6D QBHSHE, @& [HlsGorewsn
HI&6&HeMNeoT QFMe&HET NAAQS 6UILDLITET 60 pg/m® &G6T QHLUMES ST (HHMG),
6HS LBMeLSEDHLD STETILILIL QN6LEM6V.

geol] oL op&mED alegwsHHed (soll), Nss Gmmhs WL WIS
(AAQ2) 570 ug/m® QY&HEUD, HSULEF WY LELLTmMUIEL (AAQ3) 7.90 pg/m?
eeDd QmHeEH. sl solQFMeyser 6.00 upgm® (PSHED 770 pg/m®  6UEDI
Qmhser, Q& UFHSHMISGSLILULL  euDLMET 80 pg/m* & el &S GMHmeUTs
QoHag. @& SUUGHUTD 1N8E GODHS HHSS  CeualCLDHDSMSHS
&HSEDGI

MBLIR6T 3 SMFRBHELHE (NO, , DICIDBN), SIDWILFSHEH (AAQ2) 10.83 pg/m* SEGLD
OGUTLILIMEmMUNEL (AAQ3) 15.01 pgim®* &G QemLufled QFMeadHem GCeumiuh&lement,
gyl WHLUUSET 11.40 pg/m® (PGHED 14.63 ug/m® eUe®] @(HHSH60. @6émer NAAQS
QUULDLIMEDT 80 pg/m® &3 6L  &WNFLTSES GeNMeUTs 2 6enesl, Q& o Ule|Ll
LUGHUNL GODHFLULE 6UTHET 6LV  6THILY  QFTLUTeT  LOT&HUITL ML
Ny &SNS ME.

(B Susmeuiy BHeneowmisailed &MjUeT CLOmaTHEm&(H (CO)  Jl6Ne el
S NS Falq Ul QUILDLITE <0.02 mg/m* & L& GemmeuTsd QbhHSH6s, @& NAAQS
QUILDUMEST 2 mg/m® & il LO&S Gemmel, Q& SGEIsTaT GMUIL 558 6THllL
CLPGLRIGET @eLELTHMS 2 MIHLILGSHSHIHMGI.
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RLGOLIGsLNs, el UGS (WWaUGID 2. 61aT gLl STHMIET &I -
L seib wOMID &HOW6TET  GQUINIBLLSETTET  SLOUILJLD,  LOEILILITENM,
Quililullg, SeMOUL L, FUPSSHTD, QUTBHSEVNT WMHMID JIRedUL Ll &6
o LUL - SIMILSHSGSULULL  UIDLUSE@FSGT WLIGUGRSHSHID €& EnL 60T
GHHLOMET QUGG 6L  GFHLPMeLs GMEHMGH. MBTHEH 66 (&S EhSHSHT60T
9geUG FHOTH WHLUUSEDHD NAAQS  eUFDLSEL 6T  Qeuhi@GSeTment, @&
WPETQWMAWINULL.  SOLJTOmI6T &  LNGEWeTLerv  OINCALL S L Hms
HmieeusnHE@ gnm B &OHMILNUD SOOI Hrdme QUUEEH SHCLITS
LTRSS 6T6tTLMmS 2 MISLILGSHHME).

3.3 @MIFF6L G LP6L

guiel  u@Henws  smOlweter LB  QLMISANDL  QenIFFL  Sleeme
HjeuNiusnsrs QengFFed SHEUSMTEUNLL BHLSSHLILIL (HTeNG. SHTemev 6 LD
WseL @rel 10 W eusmIUIeID, @rel 10 6N (PFHEL &TeMEL 6 LD6UYN
QmIUIEID @eMIFFL SlaTa&GET SHEUSHTEUNSHSLILL (HerTerns. @Glquil(bLiy WwHMID
Snmolyphiseied U&seL WMMID @rel ChHJ QeIFFL SleTaHET 44 (LPFHEL 64
dB(A) e @Q(HEGD. YemeL Geld MM UHL @pe| GCBY  SleTe|sern
QamLuUTs Lr&f QL mseafsr eNeU]hgsT S L eusneuurliL(hé gLl (BeTereor.

3.3.1 &OMIUYM QOIEFE0 FHTIHENEVS 6T
GOMIFGHHOL  QempFFed Sleme] SIHMELEHET, SFOMIFHLPD IMDEFF&HSHT6L
Q&L 26, 1989 CHHAUNLL eujsHLomen SMONINGDT CLPELLDTSHAILD, FHNHM)IEF & LH6L
(UIT&ISTLIL) &) G6lT 1986 Setr SIL_L_6)6m 6001 1] CLPGVLOITG6LLD
SINNGSULL (Heermest. @& ‘A" 6TemL 66T  FLOLOM6TT QemIFFEL IlaTen6U  (Leq)
Sl LILIOLWITSHS Q&ML ).

SiLLeuemesr 19- GHHAW &OMILLM QemP&FEFL &ITIHlem6v & 6iT

LD 60T 6L MG 61fl60T 6U6M S 5 9B(A) GV Leg
Be . @ueys
QFTLHl6L Gl6MM 75 70
6U6TN&LD 65 55
Glgul(mLiy 55 45
SIMLOG LDGTOIL_6VLD ** 50 40

ceold: WHHW LME SLGUUTL®B sumflwLd

wn (w)ww Us6L CHILD HTeM6L 6.00 LO6TIN (LPGHEL @6y 9.00 o6 EU6MI.

+ GMiuy 2 @rey GBI @rey 9.00 O (LPHEL HTEMEL 6.00 LOGHN UMY SH6vtTSHEILLLGHMGI.
LGS GIULMEGET, Sevall BMiuThiger WHMIL HHLGTMRIGmenE Shmlujerer 100 LG
susmyuileoner UGH G LOEIL6VLD 66T UMIWMISSULGHMG. QbhS LOEIL 60MIS 660
QUM QD6 Re0lAUGSE LMHMILD ULLTE Qelglug HmL Qs (hHeTerg).

GMUY: &seolly eumsl u@GHser GG @GMAUULLULL BraNG eumsseaflsd caImNs
S5GSeunihg fsrilwmed MealsEsULGLD, CLIDL SISHSTET FHTHIENELSHET QAUIT[HHSILD.
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LULLD 12- Qen&FeL SevormeveflliL Hlemevwimuseflerr @ (mLULIILLD

SILL6U6mI6TOT 20- QEMPEFFEL {66 &6v0THMeuorILIL| [Hlemeowimug eflett eileuymis e

GMHuiE @L1b 3ILFCTMS S755Crma gy (H.16) Seng
N1 SILL genid 10°39'22.25"N 78°26'54.08"E - -
N2 SILOWIYFLD 10°37'43.19"N 78°22'47.77'E 8.14 Q& EICLMEG
N3 LOGTITLILITEM M 10°36'28.94"N 78°2523.61"E 5.70 Q&6TCLOH G
N4 Quilwul g 10°40'18.43"N 78°27'43.40"E 2.30 QL LSS
N5 STEVFMDUL Ig 10°40'4.71"N 78°29'51.26"E 5.58 QILHNES
N6 FUPSHSHTLD 10°39'9.45"N 78°29'31.59"E 4.76 &G
N7 QUIT(BHS VI 10°42'3.99"'N 78°24'49.03"E 6.29 QL5
N8 greediuLlg 10°36'33.87"N 78°28'13.44"E 5.68 QAsHGS
SILLeuen6nr 21- QeMJEFEL H6M6V (LPLG6) 86T
SOUE @Lib Lm dB (A) .Lmi,. dB (A) ‘Leq dB (A)
LI&60 ey LI&60 ey U860 ey
N1 SLL genid 62.80 50.60 59.30 49.30 61.40 50.00
N2 SILDUILILD 62.90 48.10 61.40 46.30 62.20 47.30
N3 LOGTOTLILITER M 61.80 53.30 60.30 50.70 61.10 52.20
N4 Quiflwu g 63.00 53.10 61.30 50.70 62.20 52.10
N5 SMeONMDLIL Lg. 61.30 51.10 59.70 48.70 60.60 50.10
N6 F(WPSSIILD 64.00 48.80 59.90 47.30 62.40 48.10
N7 QuUITBHS eIy 63.90 50.80 61.70 48.90 62.90 50.00
N8 JregeduL g 61.80 48.70 59.60 46.80 60.80 47.90
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Srey allerssLn

SIFGLLF QOIFFL OMESH6EIT (Lmax dB(A)):

LS00 SIHSLULEFMS (PSS (N6) LUGHUNEL 64.0 dBA) Semalleild, SnHs
QBTLIhG Quilullg (N4) WLOMID QUTGBHSMT (N7) UGHS6eN6L 63.063.9 dB(A)
slemallevild  QenpsFed  slene| USHeurdlierengl. &S GMDHS HSULF
L&SLCHT QempFFeL Sleme] SeEMIDLLLG (N5 UGHUNL 61.3 dBA) Slemelig|d
uSleunsHujereng. @Queled, JHSULFOTS LOEUILILTMM (N3) LGSHUNEL 53.3 dB(A)
SN, GMOHSULFD LWLJD  (N2) UGSHUN6L 481 dBA) SlemalleyiLd
LSleUTSH 6T E).

GOMHHLLF QNJEFFEL SI6MEG6ET (Lmin dB(A)):

LS00  GMDHSLLE 6260 66y FUPHHTHSL (N6) 59.9 dBA) P&HELD,
SHGULE 6260 a6 QUTBHSHEVMT (N7) 61.7 dBA) B&HEUD USEUTEILETONE).
@reiled, SDOWIYJD (N2) 463 dBA) & GODOHHULE 6601  IleTeme
QeueMiuhBsHwG, S16CH ChIsHeL Qulwully (N4) Qe ChIHSHL HHSULS
6260 966 50.7 dB(A) & LSHEUTHIL6TENG).

FLOLOMET QHTLFEFHWTeT QenFF6L Hl6MEVSET (Leq dB(A)):

L&606L SHGLLE FLOOMET §6& Slate] CUTHHSHEVMF6L (N7) 62.9 dBA) S&ELD,
0&S GMDOHS FHSHD SHENMJMDLLIGUNED (N5) 60.6 dBA) P&HEUD SHITEUILILILL ).
Arelled, SHSULE 55 a6 LEIILILTMMUNGD (N3) 522 dBA) H&HEYLD,
GEMDHFLILFID DUILTHEHED (N2) 47.3 dBA) &UD QHHSHE.

L&6L vs Q76 QeOIEF6L [Hl66VS6IT:

L GOLrsHsons, USHLCHT QenIFFed T ST (Lmax, Lmin, LWOMID Leq)
Slmes g QLmSaNIb Qe Chy slatenel il QHTLHE HSLONS 2_eTere,
@& usOL HBHEH Wellg CFwWeLUTH, QUTSHET  QUISHD  LDHMID
Qamfevglemm  QFWEOUTHRSHET  STHEULONS  qHIUTTSGSULUGEDS.  @reaied
Qengdged slaneseiled UG GemmLUL WL RUUGSSUULL QFuweoun(y WmMID
SlemSHuimer glpenev LNFHLOSGHME).

QUL Ui{H 6

SENSTEONSSLILLL.  HemhdHeafled, FUPSHHID (N6) LOHMID CQUIGHHSEVTT  (N7)
S &wenel LEe0eL UL emalled SHS QenIsFFe0 oensneud ST (HEleTmen,
Qg QFWedleL o 6aT  LTMSHEEHES AGHETET CUTEGUTEHH LS
QISSS ST SIS Q(H&SHMD. QHMDEG CHILMMTS, JOUILFLD (N2) HMID
JTReOllLL g (N8) Sh&llemel Gemmhd QenrFFed Slememaill Udle| QFIGe, @&
SIMDGILITET  WOMID  GomealTel  QSMHSIeSHET QST FHLPEL&HMESH
GM&HAMG, mCGeusnen s ATMLLULD LG GGUNGBLL QUICOLEDL WISGTS
Qm&seLMD. L GOLIGHONS, lmeansHsh QLmSGNID 2 6dem  Qenggaed
SIAT6&HET, CHMHLGIeNM WMMID  SEOLIL-LILIGTUTL (B LD VRIGEHHE CPCB-
HjeouNss euLSErSHGeT 2 6mermen, @& S L UGHUINL HlemevILmest OMHMILD
JOHMIGSMENENGFalqUl €260 FHlpamew 2 MIHUILGSHHMSI.
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3.4 B SHLpev

el u@SHuiled (b QLmseNed (Hevgslg B - 6 @Lmusen, Cumurly By -
2 QLMGEN Qb B LrHHEET CeaHeESLULGHEIMET. MMM SHSTJHRISET
@eveory HemeouNed, Glaby CHISESMGEHSHHTE SHIDHSSHLILLL  6UFLDEMLIL|LD,
SIS SSHLLULL  UDLSMETULD  BIRIGET  FIUNGSHNCTTD.  CUTSIUTS,
aNBLUSSHES eugby BH Brmed WLLEGEWL QUOUUGHDS, HCHEFWLUWILD Hevsslg
pied®mhg B wréflsemert QuHMIeTCeTd. WIHM BT QeLeLTHCLTS),
wrHf QeuwiulL  QLEHHOBGHEH uGBL B GSuBGSeTs GO LU L
QIbiled uBAME. GbBseTasl LWEUGSSUILUGL B WLIHD SHJSTJLONS
@eveomailL_L mev.

SILLeuemewnr 22- B &evorsmeuoilliy Hlemeowihisefleir efleummis e

GHuiE @L1b SILECTms | §7H5CTme g'{;‘) Seng
GW1 HLL genb 10°3922.25"N 78°26'54.08"E -
GW2 SiLOWILJLD 10°37'43.19"N 78°22'47.77'E 8.14 Q& eTCLMEG
GW3 QuilwuL_ g 10°36'28.94"N 78°25'23.61"E 5.70 Q&61CLOMHEG
GW4 SMeONMLOLIL Ig 10°40'18.43"N 78°27'43.40"E 2.30 QL HLD&G
GW5 QUL H S SV 10°39'9.45"N 78°29'31.59"E 4.76 &G
GW6 Jreedlul g 10°42'3.99"N 78°24'49.03"E 6.29 QL 5@
LOGTOTLILITE M
S SIHCs 2 6ten 10°35'46.71"N 78°24'19.12'E 8.15 Q&6TGLODEG
6L
FWSHD
SW2 SIHCE 2 6ten 10°38'41.91"N 78°29'22.98'E 4.66 QL HIp&EG
6L
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L alener 21- Hlevssla BT BT Wige a6

6T 6T0T. 36Ta|(H 310G GW1 GW2 GW3 GW4 GW5 GW6
1 i3 [w]h) Game&en <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2 | gfprHod SOMISCSTETENS S 5S35
3 SEUMISETHETENLD 6T60TIg UL 0.9 0.6 0.7 1.0 0.7 0.8
4 PH @ 25°C 7.2 7.4 7.6 6.9 7.1 7.5
5 Qeuliuflenev °C 25 25 25 25 25 25
LBledT
6 &L SIS SHme us/Qg L5, 1830 1375 2060 1200 1730 1500
(EC) @ 25°C
7 2 LIl SeiTenLo N 0.43 0.36 0.25 0.30 0.31 0.25
Qrss
8 SLLOUTmETaET L. &/651 1530 1250 1690 1140 1480 1330
Qurss
9 Bl TS BTN L. &/601 385 275 445 205 325 300
Qurss
10 o L. &/651 370 240 120 190 160 118
11 QLY (Fe S38) L. &/661 BDL BDL BDL BDL BDL BDL
12 GGatmanyh a6 LB &/60! 460 370 430 355 415 445
6TEh &l
13 GCamReT (RFC) LB &6l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Qursss
SOHS
14 SLUOUTGES6 LB &/651 775 495 935 385 725 575
(TDS) @ 105°C
15 STLAILD LB &ed) 142 122 165 122 141 136
16 QL&ETAWILD L. &/60! 62 47 63 29 48 44
17 DMK 687 & LB &/601 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
18 SMOJD Cu 24&) LB &)/601 BDL BDL BDL BDL BDL BDL
19 FOGUL (a6l LB &/60! 215 138 182 120 220 221
20 BLGIL L. &/60! 4.8 3.7 34 3.0 2.8 3.0
21 ~UGemmengh L. &)/601 0.2 0.4 0.5 0.3 04 0.5
22 Gemgwib LB &)/601 39 38 22 32 23 34
23 Qumr_L mé&wid LA &/65) 11 15 13 9.8 14 18
Qs s
24 BL it LB &6d) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Qurss
25 LTeroLIper LB &ed) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
BQeveus
26 Gl LB &60) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
27 eurmels SHevemex LB &60) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
SONhHS
28 ayberdlssin (00) LB &6d) 6.6 6.3 7.4 6.0 6.5 6.7
3L, 7& 6318
29 (@6ueuTCm) LA &/65) BDL BDL BDL BDL BDL BDL
30 LTSp&LD L. &/65! BDL BDL BDL BDL BDL BDL
31 &ML LBwid LB &/60) BDL BDL BDL BDL BDL BDL
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6T 600T. leTey(m A6VG GWi1 GW2 GW3 GwW4 GW5 GW6

32 QgeleuiLiL LB &60 BDL BDL BDL BDL BDL BDL

33 Fuwlemen(® L. &6l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

34 FRULILD LB, &60) BDL BDL BDL BDL BDL BDL

35 BHSHISHLD LB).&V60) BDL BDL BDL BDL BDL BDL
Qrss

36 SCymBWID LB &60 BDL BDL BDL BDL BDL BDL
&6 allassLd

@perQmtUL L. HLL HHHVID SmHEF &HOIWeTeT Hm QL RseNed (GWI-GWS)
Hevsslg Bl S SHENSTEMSGHLILLL &I, HTeUGH HLL oMb (GW1), SILWLJID (GW2),
QulwuLlg  (GW3), &eMpMDUL LG (GW4), QUITBHSEVNT (GW5), WMHMID JrRedlllly  (GWS)
SAWeney  HFL LGSHuUNeT Slglien. B LoLGeneT WWHUNGUSDHETS. m6TTS G
AQuINNwied CeudluNied SiaTe(H&SHEHD 1S 10500:2012 (GBI HIHenevssT) LIfbHEIMTHS
JOMIGQSTEENSH5HS QUIDLISEHSGET 2 6Tanen 6T6iILMS LGLUMLIG| &L ig&bST(HHMSI,
Qa1 el ueHuled Hedsy B Qurgeurs L@ wLOMID  ABMNLSEH
ChT&&m&Ep&HE JmmE 6eiLmg HepLsHmE).

Peossia B wrHNsafsr pH 60 WSH 76 Dy QAGHSS. @5 HEHML W FHD)
&My hHemeuseamets GM&HADE, Q& QuELbUTeLTsT LWTUT(HSEh&HE FTHSHWMenS|. L6
SLHGHSSHMET  (EC) 1200 (IPFH6D 2060 pmhosicm3 QUMY  WINUGLLD, Q% OGLomes
SalLWLTGSmey  LNrHuedsdHmg, @& pmhHwsHer LaNUNID  SHeVemeL|L 66T
R&FHICUTHDG|. QTGS &HMmJhF HLLCUTIHETHET (TDS) 385 (LPHL 935 mg/l  6U6MI]
QBHHSH. Q& JOHMISCEHTETESHFalqll EUFDLTET 2000 mg/l & OIL& GMMeUTs: QBHSHS,
Q5 GODHS 2 LLSSHETEND STHSHHHIL 6T S BHELEL SHID CUMLBHEHH 6TEOTLINGS
GN&AE.

QLTSS SHlGEMTHSHEEND ETEUSB6T 205 (LPFH6eL 445 LOLEIED euemy QbHSHenT, @& LOGLOmesr
Bl IS HETMDMUISE  GNDGEMS, (PSHETMOUITS  STOHUWID (122-165  LOL.&/ET)  OMHMILD
QdefHLId (2963 LOL.ELD) weNgHen QbLILSTEL. GCameng(H CQFMeysen (355460 LO.&/6O))
JHMIGCSTETESHFalg Ul UTDLSERSGET Q@LUUSG SEuL MUl L &, 94CH ChIsHev
FOCLL  SiaMeys&eT 120 (LPGH6L 221 LOLE/EO eued] QBHSH6M, DU SMIDSHSHLILIL L
eurLemU L LA GH6MMEUTS 2_6Ter6ol.

Bl G (2.84.8 LOL.&/EO), ~LGemmemy( (0205 L&), WwHMID uTervGUL (<0.2 LH.&/6J))
GumetTm 261l L 585G SIeMeY(HSHSH6T LD&S Gmmeursd @QpUUG S MILLULL &, @&l
2 ThGET 96LeVG &LNBT cLpeumGeaNed(pHE THIL aNIed WIGUTH LML TETLIMSSH
GM&EMG. &MIHS P HerOIQes (DO) WGHILILSET 6.0 (LPHL 7.4 LOLE/EO euemy @QbHSe6u,
A5 b6 B&HORCaIHMUILLL B Hemevsmend STLGEMG. Q@GLOY, STLOFLD, UL,
SISFHTHD, GCUmbD, ST LOWID, UTSIEFD WOHMID HWJFeNs CuTETD S 2 CELTSHMHIGET
&L Mbgalglll UTDLSEFHS (BDL) &G Q@pboer, @& hE&s wrsurh QeLerHms
Den NG

L GHOLTHHLTS, guiajl ugHulsd Mesdsly Hiflar srb BEHmeL pH, LOGLOMTET
Bl THHEEND, GHMDHG 261 L FFHH &Gemd WLOMID &S Gemmedret &t 2 Geons
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wreEUTC el QeueliuGsHEDGE. Q& Bibeneoger CeuHuluwled FHWIME LTSHSTLILITETEnE

LOMHMILD

Gl LUFMHGSLD

QamHleLGHIHM

LIWLI6STUIML lg MGLD

Jhmenel

6T63TLIEN G

2 MHUUGSHAME. QEUINEIDL, HLL QFweOUT IqeT CuTHID SNFHGL  LN66sT(HLD
Mgl B ueuLssT Hemeowind Q@hLLMS 2 MIHCFUIL QHTLFEEUITET SH6T0SHMeusLIL|
uflbhgmI&HSILGHDE).

SiLLeuenewnr 24 GOOUFLIL B ST (LPLg6Y&6iT

6T 600T. aleTey(b 6VG SWi1 SW2
1, HmLb Gama st <1.0 <1.0
2. SITHTHOLD JHMISCST6TENS & 585
3. &6VIRIGETH 606N 6T60Tlg. UL 1.2 1.6
4. pPH @ 25°C 7.2 7.5
5. Qeutiuhisnev °C 25 25
6. ;@T SLSBISHDET (EC) @ umhos/Q& L. 6430 7700
7. 2 LIL|§ &60T6mL0 (NTNg. 3.6 4.8
8. Qorgg HLLIQUTHETS6T LO.&)/e0) 847 726
o 2;0;;55 &lq 63155 60T60LD (CaCO3 5.8)/65) 611 877
10. ::D;;’&”q’ BMSHSAGDLO (CaC03 LB &/6d 777 551
11. ALY (Fe o45) LB &6d 0.03 0.05
12. GCamemIB&ET (Cl Y 5) LO.&)/e0) 652 884
13. sTEEAIL GCenmilesT @6LeVMSH G L. &6 < 0.1 < 0.1
1 ;ﬁl%iiggggﬁma @ 105°C 10860 746 925
15. SMELEILILD (Ca 94,5) LO).&1/60) 251 321
16. QU&ETaWID (Mg &) LD &led 153 132
17. LOMRISEITAND (M o4,8) LH).&/e0 < 0.03 < 0.03
18. SMANL (Cu &) L. &6d BDL BDL
19. FOCUL (&6 (S04 2- 94,5) LD &ed 420 355
20. MBLCIL (NO3 &,5) L. &)/e0) 12.7 1.4
21. ~UCenmemy® (F <%5) LO. &0 < 0.2 < 0.2
22, GaMqUID (Na o4,5) LO).&1/60) 149 224
23. QUL MWD (K &48) LO). &0 65 46
24. Qs C&ELLT6L sMBL 6 L. &6d <1.0 <1.0
25. Qs umervLey LO).&1/65) <0.2 <2.0
2. glt)eu& SIDGLOmeoflwim (NH3 5.8)/60) <10 < 1.0
- Zu;r)raﬂés &6V6M6 (C6H50H 5.8/60) <0.001 < 0.001
28. zgl:?o?ie)i? ﬁﬁ?@%f@?ﬁ% L. &)/e0) <1.0 <1.0
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6T 6U0T. 3leare|(m 3G sSwWi1 Sw2
270C)
29. g;ﬁgtﬁmé"‘wgﬂgm LD &)/60) <4.0 < 4.0
30. S6MHG ), &HerORes (DO) O &/601 5.3 5.9
31, S TE6Ns (@eueurGm) O &/e0) BDL BDL
32. UTSIELD (Hg &) LB &6d BDL BDL
33. SMLLOWID (Cd &) LB &6d BDL BDL
34, QeedleNlD (Se o4,5) LO1.&1/60) BDL BDL
35. FWmI(H (CN &) LD &)/60) < 0.02 < 0.02
36. FFWLILD (Pb SH,&) LH).&)/6e0) BDL BDL
37. HISHSHTHD (Zn &) LO).&1/65) BDL BDL
58, gqu_lsoﬂ' Gumourly-QFweLLHLD 5.8)/65) < 0.01 < 0.01
(LPSEUT (MBAS S48)
39. Qs GCrmAWLD (Cr o4,8) LH).&/6e0) BDL BDL
BT TRIUTFIUIE) SIeT6Y ([ SE6:
40. Quorgg Csmedl..Lmjd (MPN) MPN/100LO160) 20 35
41, 60 C&Med. .LUMJLL&ET (MPN) MPN/100LO160) <2.0 <2.0
576 allen& oL

OGWILILITEDD SI(HCSH 2 66 G6d (SW1) WOMID FWPSHTD AHES 2 6T6am G6rD
sw2) & QG QLmseNedGBhs dESsUIULL Cumurly B wrHfser,
snGungleten Hiflesr &7 Memevemt LHINGUSMHSTE LGLUTIIE] QEFUWIWLILILIL L 6dT.
uGLUUMLe| (plgeyset, @iy WIHH QL RsEHL BEHML (PHL FDHM &MY
pH (7.27.5) euem] @LUMSS GM&HTMenT, @& IS 10500:2012  HHlemevseest
aI(hLOUSSHSS eUIDLNMEGET 2 6Terg).

LOl60T SLSHHIHSHMEST OSILILSB6ET 6430 (LPHED 7700 pmhos/icm 6UMT Q(HSHGLD, Q&
LOIGLOMETE (PHL SHS SOl 2 6L _565m55 GNS&HMGH, Q& SeueuliGuTg)
SLalnged WMHMID Q&FMe] allsneaia|smend Q&HMTEIL en) QUM LiGHeerileL
Cumuriy Hh&@ QUITSIQUTEITSI.

QLTSS SmIHGH HLLUQUTHLSaNeT (TDS) WGIILSET 746 mgll (SW1) LOOMID 925
mg/L (SW2) - @reu(Ld CumUIly BH&HE JHMISQSTETESFalqll 6UFLDLIS Eh%E 6
QmhHen. COMHE SHlgaIHSH66MD 611-877 mgl &G @QemLulled SmewurlLLL g,
Coeid  GGemmemng(h  QFMe HeT 652884 mgll P& QEHSH6T, Q& H6ofD
QRLLGS6T QFLUTHMSIWD, QUUGSSHUNL 2Ly 2a(R(HEUL  (GEMMEUTS
Q@UUMBWD GSMESDI.

ST, C&efHluid, GCemquwid wWOMID QUILLTAWD Curearnm (PSS

Coe601&H6  6THIUMTSHS eUFLILSaT6L  SHeuor MIULILILILL 60T, STLHWILD Y HSHHLD
QFIHHHMG. FOCUL WOMID MBLCIL  QFMeUSHET WIS SSHLILL L
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SleaNHGeT QphHer, Q& 2 JhGET LG SLHleYHaN(BHG GOUIL &858
LrIL ML WLIGUTEH @eLenev 6T6aTLMSS GDSHME).

&MIHS PHrOIRET (DO)  SeMQ&ET 5359 LOLG/EOILLITE @QbhoHerr, Q&
HLUSETLIET g &EIRCaIHMSmS NJHUOISHDG WLMHMID  HCrTHHUILDTE
Beumd mHemevsnngeners GM&SEHMG. BOD (<1.0 LOL.E/EOLLI) MHMID COD (<4.0
B.ELL)) wWwHILSHT &S Gammeurs QehgHer, Q&  SHn  wrsEuUTE
@eveumgemg b se BT Lr&EUTH QeLeLTHMSUID GMSGHMDS).

@ueni(h WrSfseNeID &eor 2 GeLMSMIGT (As, Hg, Cd, Pb, Cr, Se, Cu, Zn)
SOIL MNSGFalqgll UIDUSE@SGS &G smewiulLet, @& CsTHLSGIMM
9ILELG BhEEH LIGUTLML 2 MISHULGSSNLMeV. HIGMEIUNIILIED LGLIUTIIE]
Qg Csmedl.LUMJD&ET 20-35 MPN/100ml LD, D6V G&HTEOl .LIMJLDS6T <2.0
MPN/100mI  eufIID  Q@BLUUMSS  STLlqwg, Qemeu  Cholg  Glaby
CHT&SMISE,SHSHTSL LwlesTU(B HHLILL TS Gmuriy BHenev & ens&
JOMIGQSHTENENSFolq Ul QUTLDLISGEHHG6NT 26166l

L (HALISsLNs, LU uGHUIWID Ams s &nHolulsten LGHUNID GLomLULiL
friler UL BeOIOTS  Q@OBLUUSTEHAD, GSOUNLSSHES WLIGUTE L6V
TGUTLIGDSTEN 6THG HSTIPD G6eL6m6eV 6T6TMID (LPIG6USET SHITL (H&6dTMm6uT.

3.5 LDGUIT GilP6L

L GHTL Hevd FHWNSGG gOUGLD UTHUUSET (PSHWLTE Heo Lulerum (b
Wemmuiled gmUELd WIHMHIGETTEL (ChIlg WMMID WMDHUPS) FOHLL &HFa(HLD.
oigeoiLlg, Hevd sam et HTES  LHUGHG HLLL  UGHUND
SOGuTgleen  Hlev LweTUTL (R  (LP6MM, LOGTIIGUIT6N  LIGHuILG6 oMM Sl L
BL AU &M&HaNONBHG  &Lh6] 2 DHusGHUNeHT eleunmiser, S SILTUISILOTES
sl semer  Hlev LwleTUT(R/SISOHMIGEL WOMID  &Oljerer  HleoUUFLL  &Lp6eL
Q& MLJUTS  oewolewiey  gmUBLD  FHTHESMIGHT 2 L UL Slile] CFUe6uE)
QUIT (S SLOTETIG).

3.5.1 QligliuemL Hlemev

QUUEGSUNeT W6l FwWelauTHms ghule| QFLMGDHSTS ULLCam v
Lwetum (R Hlemevsmndenerd GSMGGLD  alm&UIled, Semeoullgd SlnGH&F
shMlweTer UGSHUNVID QHSEGLD Lesuewie Henevenuwl WHINBHUSNES LTSI
QLD GCeHimasEsHsuULLg. Qumiuwied, GCeuduiuled wWwOMID ST 2 Geors
QemMeyset FiwmessliulLer. 90 Q&5 Sypd eueny LO6wuewNed @, CaIm-
SLL6NT QEsHHIUSHET cLpeuld LHR&eT CeesflsasUulLar 94CsH ChysHle,
sar(p(Heusmev EiomefsEs QULlenl euemenul 2ar(R(hHeued WL empl Lwetu®h S
SmesHg QLMsaTNID 2ap@peucd GCEmHement CLOMOSTETOTLILLL &|.  LOGTIT
sweleursdlent OCUTMSII Yule] SlgliLsnl UsLssner Hmie&msg LwmmID
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gm&eGey 2 6em  WOHMID  WPETQWLIHWILLLL  QFWEOUTHSET  SITJEIUILLTE
15&N&HGWD Qeheysst gCHMID QHBHSTL HHLITEND ST (HHMS).

IR QL MG NeTeu(hld CHTESSMISEHL 60T HEMLWITETLD STesorLiLIL (H6iTermed:
> guie|l uGHUNET SiiqLILEnL LD6TI LI6ITIL&en6ns STLomess;
> elleusmu 2 MUSHSHSHMetT UMTemeuuiled @QbH&E LOewIeENeL  gOUEGLD
F1555MG & (PSHIDTES SH6HTL M5 60.

L QLHHOBHE 10 A &Omerelled 6Ly QLM&6T e LI
dRUUSNHSTES CHITHGS(HSSLILIL L 60T.

UL LD 14- LDGOOT &6voT&HMevuilLiL] Hlemevwimus efletr @ (pLULILLD

SIL_L6U6DI6UIT 22- LO6TOT & 6001 &IT6vafILILY [Hl6m6v WIS 6efletT alleuyhis 6T

GHuiE @L1b 3ILFCTms 5755Crma Gy (H.16) Seng
S1 HLL Henb 10°39'22.25"N 78°26'54.08"E -
S2 SIOWIYFLD 10°37'43.19"N 78°22'47.77'E 8.14 Q&GN G
S3 LOGBOTLILITE® D 10°36'28.94"N 78°25'23.61"E 5.70 Q& TGN G
S4 QuilwuL g 10°40'18.43"N 78°27'43.40'E 2.30 QL L&
S5 SMeONMDLIL Ig 10°40'4.71"N 78°29'51.26"E 5.58 QILHNES
S6 F(PSHHILD 10°39'9.45"N 78°29'31.59"E 4.76 &G
S7 QuUITBHS eI 10°42'3.99"'N 78°24'49.03"E 6.29 QL5
S8 Jreedlul g 10°36'33.87"N 78°28'13.44"E 5.68 QsDHGS
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SIL_L_6UEM6TIT 26 - LOGHOT &I (LPLG.6) &6

6T 60T 66y (I A6V(G S1 S2 S3 S4 S5 S6 S7 S8
1 pH G @25°C -- 6.6 6.3 6.7 6.0 5.9 6.1 6.4 6.0
2 ;ﬁ;? SL5SBHDT @ mS/cm 0.85 | 0.91 0.78 | 1.02 | 0.90 0.95 1.12 | 1.79
3 SlD SyLesT % 1.02 | 0.83 | 0.75 | 1.18 | 0.70 0.86 0.93 | 0.72
4 ;]J’;‘?‘?rm LoD meq/100g 5.3 5.9 6.3 5.7 5.0 5.6 53 4.6
5 | Amw - Loy
6 &L 6gor % 26 18 20 22 28 20 16 12
7 6)6BOTL_6D LOGTOT % 13 12 11 11 14 15 11 12
8 LD6UIT6D % 61 70 69 67 58 65 73 76
9 LOGTOT 6)6ME - LOGTITEL  S6TILO6TIT
10 SI6MLOLIL| - 666 HESIMTSH 2_6TTeNg)|
11 SMLLOWID (Cd &) mg/kg <0.1 | <0.1 | <0.1 <0.1 | <0.1 <0.1 <0.1 | <01
12 o1 (h\(IH 6260 cm/hr 1.9 1.6 1.8 21 2.5 23 1.6 1.2
13 f\}“;:;@m OBLTR Kg/ha 210 290 296 308 202 212 182 215
&L H@GLD
14 Qum L m&uwid (K20 Kg/ha 248 | 243 | 228 | 235 | 220 227 238 | 234
5)
15 ALY (Fe o45) % 215 | 242 | 2.21 2.61 1.98 2.38 2.00 | 2.55
16 LDMMRISEST (M o4,5) mg/kg 81 755 | 715 | 76.2 69 66 62 79.8
17 GCymwd (Cr o4,%) mg/kg <0.1 | <0.1 | <0.1 | <0.1 | <0.1 <0.1 <0.1 | <0.1
18 PN (Pb &) mg/kg <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1
19 H&&H60 (Ni &) mg/kg <0.1 | <0.1 | <0.1 | <0.1 | <0.1 <0.1 <0.1 | <0.1
20 Q&b (Cu) mg/kg 6.6 71 5.9 6.7 6.4 6.5 6.3 71
21 QLI$s SILjHS glem® 1.30 | 140 | 1.26 | 1.18 | 1.34 | 143 | 133 | 1.38
22 HISHET 66 mm 1.8 1.9 1.8 1.6 1.7 1.8 1.8 1.6
23 oa1(h(HeUL GETGement cm/hr 3.0 2.8 2.6 2.3 25 3.0 2.7 2.2
24 GurGrmaL_1g. % 18.6 18.3 18.0 19.0 19.5 18.7 17.5 15.9
25 z;;)]gu;m 2560 -- 3.4 3.0 2.7 2.8 25 2.2 1.6 1.7
26 ADLEGLD - LITeroLITeN Kg/ha 97.0 | 93.0 | 89.2 | 86.3 | 94.0 | 102.0 | 96.5 | 99.5
(P205 &)&)
27 B Mgy Smesr % 255 | 21.0 18.8 195 | 21.8 16.2 17.0 15.0
28 | IHBHIHD (Zn 3)5) mg/Kg 3.1 27 | 30 | 39 | 38 4.0 24 | 25
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LO6oOT SILD - &6 alleN&H&LD
AuiMHLNwI6eL LI6ooTL| & 61T
o QTEHH SILFEHSH 1.18 (DGO 1.43 AQMD/AEF .S eueny QHEGL, &l Hev6v
O6YT Mol WOMID Geuy euejEfGG CaHemeuwimest GUTCHTHL Iq6muidh
&M&EMG).
o By GOl Hmedt 15.0% (PHL 255% 6ueny CaumLBGAMEG, HLL Febd (S1)
O& 2 WFHEHSHTEH 2 66N
o 2ai(B(HeUEL  WMMID  2a(R(heUed  WFIILGET  LOIFLOMET  261(H (66D
& & MRIG6EM6NTS GSMSE 6T, Qs &rymevt FFILILG & 60 & &
H55HM6USGISASTETUMS UGHTSHME).

Sl &TyLUeT

S HTTLUEHT 2 6MaTL&SHD 0.70% (PG 1.18% eued] Q(HSHGWL, Q& LOGLOTEsIS)
PGV BV HHUMIGEL Hemevsnil LNFHLENSHMSG. CQUFIWILL I (S4) (1.18%) @61
SHGULE  SHD  STIUT  STEULILULL G, @& HeLev &HIWLL  QUITIHL ST
SeoLUumss GMsHADG, CH CHIHHeL &HeopmbULly (S5 W&E GmDHS
Sleneme (0.70%) LS Q&FUISHS).

Caeager Lfllrmm HMer (CEC)

CEC LDSIILGET 4.6 (PHEV 6.3 meq/100g U] Q(HEGWD, Q&I LOGLOTeE 2611 | & &8
56&MELL SHDMISES @5HHSADG. SSHSULE CEC LOGIILLTEMMD (S3) (6.3
meq/100g) @60 o 6o, SCH CHIHHL GMMHSLLE CEC FTeedlliLLlquiled (sSs)
(4.6 meq/100g) 2_6IT6N&).

LOGTOT SIEMLOLIL| LOMHMILD &6V6M6U

SIMTHEH QL MSGEHD LO6WIEL ST  JEMLDLMUS Q& TEHI(H 6T,  Slemel
LDGVITEL  (58-76%), GUEWIIL.6L  (11-15%) OMMID  &HeMD6Tor  (12-28%)  LT6IT6OTRIGHEM 61T
Qamegu(Berarnent, emer CUTGIOMET STHCOMLL LD WOHMID Qlg&HTL HMILDHSHEGLD
LOIGLOM6uT [hI6VOTEONTILI SIEMLOLIL] CQSHTETIIL. LOETUT6wITS 6U6mSLILI(H S &LILI(H &l 6aTm6uT.

2L §FHG| 2-6T6TL&SLD

o ML 55EFaIqUI MBLIYET 182 (LPGHEL 308 HCeLMETHLI 6uUD] S (HSHGSLD,
Qg ST UMEMHS GMEHDG. HHG nBLIR6T CuFlLL g ufed
(s4) SMeILILGEME.

o HMLGGLD UmevLTeV 61HL (hHG 86.3 (PH6L 102 HGeom euemy TMILIHLD,
@& Bevev umervugev  Hlemevenuls  STLHEMGH, FUPHHTHEH (S6)
SISGLIL_&FLD.

o LU euaMIEAGHGL CUTGILDme CUTLLTEID 6TEHL (&G 220 (LPHeL 248
&Geom eUemy HenL &@GLD.

o MHIIGOIL L FFSHGIHHET (Fe, Mn, Zn, Cu) 2 MUGH LDEIODIHES @UIcOLIT6E
NG, ol emed Guriomer GFme sailed &meurLiLi(h&lesTmeut.
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&1 2_G6LIT &G 6IT

MGG HEMMGEMNGID Cd, Cr, Pb, Ni Q&HWIUMMIET Q&FMI6SH6IT &6uoIL MLIdTelq.ILI
QUIDLSE@pH@ (BDL) &G Q@mhHet, @& Leumeled &er o Geons  I&UT(H
@eLemev €T6TTLIEMS S GSMISHMGI.2L_ HOTEHSHLONS, YUl LGS &G 2 6116 LO6wII
GLO6L Y CIMSGEHIDTEIGTHED, TGULTSSHTHD, aNeusml FEHLNE 2 MHuUSSHs
et QBMEIILSMTHED 2 6o, QFH HLL QL HOEF &OMlUeren [Hlemevulmen
Hev LweTUT@ WHMID LSEMLOL UL enL GODUTL DL HEHSEDGI.

3.6 2 WMWeL GLpev

3.6.1 2. uNflweL HKMHMIFF: P60 WHLETG

@@ UMPAILID SILVGH (5 LUGH SIFH6 6TLMEVEG6T LILCOM 6UEMSILITEDT
STUIRIGET WOMID allhiGaHamersd CaTEuIEeTang. Q&TESHSUULL LGS uilev
SRS MM eNevmHermisefsn UTad 2 uNFlwed &LPmes GMSGHMDS.
GHMIFSHLP06T 2 uNfliied UGS, SBllel UGSHUN6L 666 2 6T6NG,  IG60T
EHLULSET WOHMID Fepd HeoNdHHIUGH6T STHEMEHEHHES GH6T 6TSTaIleneur e,
&G QFIHHID QTR WLOHMID ST LG  SIPHG UL
o uNfleormuseilett LHUEEH YHWeUDMM 2 66T SHUIG).

QuIMHems HTeuUrmIGeT QUEGLLUTID  Hfls  Heowm@hd, GCed @QULGSuiler
LeLIUTT  QUBSHSHD GMMEUTS 2 6engl.  &OOlWlenen  LGSHuUler  Q6oTmiGel
L6 &S S60T6nD LMHMID 2 6016 euemev GOIWI(B &S GmmeursGal @(h&HELD.
Q@UNgIDd, WPTCWIHWILULL.  (PEODWITET DM ST HILLURISGT LMHMID
Am&H G eugwemLF &DOMlW|eTem UFKMOL UL enLuledm edemf&SH, HleoliyLi
&Lpe0lL gOUELD SMESD Cuwpenalled WL (HGCL QHeHESLD.

Hmieueng et HCUTMSUI HGHMIFHLPOD SIS CHTeTMSHUN6ILIG, L&GEHIOL LI 6mL
HMIb  YevGeuafseamer CbUGSHHMISNSTE QHS 60@G CIOMES UFLLeTalled
&OMJ  33.01% @ §IGEHW6TeTg.  WTQLMPWOULL.  U&OL UL 6oL
Qewieour @  sLLGHsoT  Cung GSOUINLESHES  HEoL&TL  HTEESSHMS
gOUGSSILD.

3.6.2 GyLpeOlIcL Splle]
Qpiel uGHUNGT SOHMIFGHOD SYlle], GOLUTE  SOHCUTGHeTaT 2 uNifliied
QaThGemeTl  Ufle QFeug QFHTLIUTS BLSSLLULL .  &HisH6&EH L6
CHT&&MIGET:
> ueGeum Hleolugliy &MHMIFSHLHEL AMOLILIGeNO(BHSG &6 SeuHTesilLiL&Hafedl(hbHa)
SlgLILINL& &MU 2 (HeUTHGSH6D,
> 9Ip& uHeysaedl(hhs QUMb Hhenevsd Hresamens GFsflése L,
> WIHORIGL LilhHOSTeTar, Sieleumm) 2 (HheUTHSLILLL  SHFene 2 6ToT6LOUITE
SLHG HMev LSS EpL 60T LI LD,
> (pETQMAWINLL L. QFWEOUTLIG6T FHTEHEHHME HENHHEL 2 616 HTeU] MLOLILTN6D
LGlhG CI&TeT(ErhmISeT.
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CumaeiL. CrTEsRSmen HenmGeumm, 10 S5 Qb ugliueTemed 2 6TemLSEIL
@@ Curgeurer &OMIFHLPOL SpUle] BLHSUULLG. SHCUTMSU Henevemil
LHUNGUSHSTES  HTUT-FCHSHAIUID HDFRIGEHSHSHTE QL RIGET DL WIT6NLD
STEOUILILLL 6T,  GODHHLULEF  eTeomnsHemsulleomssr  @(bUlg  (LPOHMEMUIL
LweTu®RSE  sreur-Fepsellwied g uleyser  CmQsmeteriulLer. FJHm
wenmuled eNHCWTHSSIULL 10 W x 10 S sieneyenen QbLIg&Hsnen T(H&HE LD
QeThIG6T SHmIS0HHSSUUL L. 10 WS x 10 S Siemeyeten QLI &snen 61(H S
LUST QenhISeT SHeseesGeasUUlLer. 1 W x 1 8 siereenen Q@bLUigsemen (B SHE
CPEVENS QTG &HISH6SH(HSSLLLL 6. QUDLLLL.  SI6UST &S ST&HS6dLilg
&My A&, MY LFEHH (RD), &ML AHTQeU6 (RF) LOMID WPEHWLSG6
wHUY SOWIE (v)) YAHweunHemnm WHUNHUSHES G LwleTU(hSSLILIL L 60T,

alleom&enr  HEHCHEGLUY  Heolugly — eNeVmGEIhGET  WOMID  LUMsne
allemIGleThiGemen 2 6T &HILG. QhF SHESHCHHUL HeoflUL L  &SH6orsTeutLiL,
2 6MahJ  &EHECGTMS aNFMJenenl  WMHMID  HNL&&H5Falqll  LS6|SHemerT
Sl UUL LTSS Q&TauLgl. Qs SHus0sEUY Heull LsHHHSSH LG SIDHS
QU@L WOMILD W 2 UNFEITRISMET DL IITETD STCHILINS 2 6T SEGLD.
&My SILGSHH (RD): m6tisHH Qenhisefest QOTSHS &esNbLITS6N6T 616501600 &6mE WL 65T
QHTLIUOL W @[ QendHHer GevlpLfseilen aN&HGLD.

gmyy  SHFQeuessr  (RF): LT (&SI L QLS5 GeumLGrL_ (B &6t
TSN EMBUIL 60T @UINELCUTE, @G @b  Hawd GaUTLGILG&6T  SiLevg)
r&iflsafer eN&SLD.

grjy o H&HD  (RD):  SmensHg 2 ulflarmseais  QLIGHSGIL 6T  UINELLCUTS)
o ulflermuseilest 2 uliflg QABTGLL, Sig&HS e UGS Si6LevGI NGl LFLNeT eNSGLW.

WSHwmer HUY GHUSLIg6T (V) (P&EWSFIaILD

GOMIFHLOO0 (PHEILGGIOID: FePd SleMOLIL WMMID HOHMIFFHLPL  SeMLOLIN6OT
QFWELLTLIg6L (PHEHW URIG 6uHSHGSWL WEHEHW 2 uNFleTmiSHamen 6oL WmernLd
SIMel 1Vl 2 §6UHME).

Gueoraumend  WOMID  uT HSTUY: 2 ulfleammuselsst  (P&HEHWSHSHI6SMSLI
LG QSTETEUH], FLOEOILIED ILIBISHET LUMHISTLIL (PWHHSEHEHES (LP6TsDIflsnid
9IeM&s SIMIDHEHDG, GOIUTE &GHMIFHLPL FHWLMTE (PEHEWSGQID eumiibHs
2_uNifl6ThIS 5 &S .

&es SImLIL: Q& &FGMHMIFHLNEL DL SlemLDLIL DOHMID SHemLOLIL LmMil
Hisgurewimlened SaNSEHMG, SFOMIFHLPMED Qg eIMDLILISID YPHEHD CFeI&H&ILD
9060 G| NG QFLATEHEG CFSHSID 2 UfleThsmnen 1(HSSHISSHTL(HHMDGI.
FePERIGEpSHHmLGuimer  eUi®: v uGoum &HMIFHLDL  SMLDLILISET,
SHEMRIGEHT SI6L6LG| SHTeLRIGATND 2 uNflenhsefest (PEHEHWSGHUSMS LN (HLI
UMi&s SIWILHGEDG, Q& &OMEHPDL QHTLIEFH, eumpelll MIFTEOLOLIL
SILEVG GMHMIFFHLPED MMHORIGNET HTHSD UMM Y16 HeM6D LILISHIETS TS
SIMDEME).
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Sl L6uemewnr 23- gyulall LGHullev 2 eiren Hmeugmuseafledr LI 1quisL

6T 63T SiMailwed Quwiy Qurgeumes Quwy &@WuLbd alﬂfjrg;so‘cr %gg:m oI5 LD,@ILIL:I\%@uiG
1. GLOMLOITjig &IT FI5 ST LITeUSSHTI G5GIICL & 0.35 15 0.35 2.22
2. GSGLO6rV &g 6derv Qeuertenflé&mil G5GIIGCL & 0.98 3.6 0.98 5.50
3. 6V LT Y& L IBIS6VIT Hjshamns GSGIINCL& 0.65 1.5 0.65 2.75
4, ‘g;’(g Ziiﬁlrgffgw GUTL QRIS GHGIICLA 0.77 2.3 0.7 3.81
5. GIGLOM 6VMBIGIT LO@EhH& 61T ARHQAUCTE 0.47 2.2 0.47 3.12
6. ENRISILIT 9. LIEICsoT6D [al@¥3 AREAUCTH 0.87 2.7 0.87 4.43
7. C&mervLerv ervCIUAGCILITEFerV GamervLLb GameruGL & 0.90 2.0 0.90 3.83
8. CLOFIT LUTT6OL ENULNTESIT EUMEMLD 2 0.39 15 0.39 2.25
9. nELITerV GIIITL L6007 6rV Cameny nEUTHGW 0.54 1.4 0.54 2.50
10. ENEFLITEYV 6T6rVE& Gl6V6TaTL 6YV SHlen6USHLPMIG nEUTHGW 0.82 2.1 0.82 3.77
11. ervdljLierv &GCImEerv GO QUTEHEL mELUTHGW 0.96 3.9 0.96 5.84
12. SDL_LIT 2IMBIG%6rVLg. . GLITEOMLIT B Hemev L..CuaGW 0.91 2.7 0.91 4.54
13. CUp6LLOGCLIT By &, CILITIT SO QpeIbCuTGenrél 0.60 1.4 0.60 2.60
14. BUOCLuLIT ClBen&Emev] 316060l Hb..CuaGw 0.51 3.1 0.51 4.08
15. Y 6VL[fEoTTIECIS T ClFSl60lerv QUITEBTETTIRIS 630160 SILIMTHESHE 0.84 2.1 0.84 3.79
16, | CHmLICADAILIT BBl WAL L BB ACHTACL 0.43 12 0.43 2.04
PSS
17. &I GGl 697TL- LD )CI6oTijLD QuBGMIEHE somOIWITaGW 0.66 4.3 0.66 5.64
18. 261V1g SNNT 25CSTLIT SILTCHIL M SNSMHCHE 0.70 1.7 0.70 3.10
19 ﬁ%;ggf{’;zmw BleoCeutby SBMHCEHE 0.77 2.4 0.77 3.94
20. (B CMLIONLIIT 1 Ly LIGTITET SiHd und BMHCHE 0.94 2.6 0.94 4.42
21, CammevmiClamesonit LLIGIFsTerv | GeullLlsneo SILGUTEHGeoré 0.35 0.8 0.35 1.50
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6T 600T. siflellwed Quwy Qumgleumes Quwiy &@LU alﬂf;g;m %g;:m 3LFSH m‘@m':lﬁ'@us@
22. STENINT 4 flG6vm LT S),6UIMJLD ~GUGLAGW 0.74 2.9 0.74 4.34
23, CIF6aT60TIT 9f6VL L IT QU@ Sy 6urMyLd ~GUGUAGW 0.88 2.0 0.88 3.73
24, NEFEDNLILD DICTLOML 19 HLD &bl LofLD LAFCL ACW 0.63 1.4 0.63 2.69
ClosvervCL mom . QuevevGL TG
25. I &ReTHTE U, CL& 0.55 1.6 0.55 2.74
26. nDECTTLIVT YAGeVTL LT | B (Lp6eved SSMHCHE 0.45 2.3 0.45 3.16
27. GLOMLOIMig &IT SFIHSENNT LIMeUS &M G5GIIGCLA 0.92 34 0.92 5.19
28. GGV &FMigederv QeueTenfl&&mil GSGINCL& 0.59 2.0 0.59 3.22
29. 6V LT Y@L IBIG6VIT U hend G5GTIGCL & 0.79 4.3 0.79 5.91
30. l;?(gf}i?ggﬁm GUITL CORIGITILL &SGTIGL S 0.72 43 0.72 576
31. GIGLOM 6VMRBIGIT LOEhH& 61T HRECALCHA 0.38 2.7 0.38 3.49
32. EMBISILT 9.1 NECeaT6D Aep& AREAUCTE 0.86 5.1 0.86 6.81
33. C&ITervL_erv ervCILIAGILITE6rY GamervLLb GameruGL & 0.44 1.4 0.44 2.28
34. CLOGIT UmFsnL ENITSIT QUTEMLD wGes 0.94 4.8 0.94 6.64
35. nELITerV GTL L 600TL 6rV Cameny mELUTHGW 0.69 1.9 0.69 3.25
36. EMEFLITEYV 6T6rVE GI6V6TITL 6YV BT HLOMIG mELUTHGW 0.66 1.9 0.66 3.22
37. ervdljLerv &CrgFerv GSen UMY mnEUTHGW 0.55 3.3 0.55 4.41
38. DL LIT IBIG6rVIQ.. GLITEONLIT B semev mL..GUAGW 0.96 4.2 0.96 6.13
39. CUBEVLOGLIT [BlLy &1 CILITIT STLOGT QpeIbGUTGenré) 0.62 1.6 0.62 2.82
40. BUDCLILIT CUBenEFTEV] 316060 HLb..CuaGw 0.81 2.8 0.81 4.39
41, Y 6VL_[JEOTITIEGCIS T Gl1F&Sl60lerv QILIT6BT6BTITIRI & 6301600T] SILIMHCHA 0.36 3.0 0.36 3.69
4o, | CHTLICRDENLIT LR (WEETL L BéL HCaTACWL 0.77 46 0.77 6.16
QT
43. ECIeTCTCIL 637 1D @)ClsoriiLD Qu(mGMEHS somOWITAGW 0.71 2.0 0.71 3.44
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6T 600T. siflellwed Quwy Qumgleumes Quwiy &@LU alﬂfjrg;m %g;:m 3LFSH m‘@m':lﬁ'@us@
44. 61v1g ST &G CHTLIT SILTGCHMLMII SBMHCHE 0.46 2.0 0.46 2.92
45, jzﬂw(;ggfgzmm BeCautby 2IBMHCEHA 0.65 14 0.65 272
46. (B CULIONLIT 1 Uy LIG[TITET HHH ur§ SBMHCHE 0.83 2.3 0.83 4.00
47. Caupmevmjeleunsort LiLGlFsarerv | GeuliLensn SILCUTHGes18 0.43 1.6 0.43 2.40
48. STEINT g flGevm L S, 6UIMJLD ~GUGUAGW 0.61 45 0.61 5.70
49, GIF60T6OTIT 6VL_L_IT QU@ SyeumyLd ~GUGLAGW 0.88 3.9 0.88 5.63
50. NEEDULLD CIMOTL 1g &SLD &by FLb LOFCL aCW 0.74 6.0 0.74 7.51
ClLoevervGL mom . QuevervGL TG
51. womeomus e sfleran® L, LA 0.37 2.4 0.37 3.13
52. nUDECTTLCVT AGeVTL LT | B (LP6eLed) SSMHCHH 0.72 4.7 0.72 6.15
53. GLOMLOITjig &IT &b SNIT UITeU&SMI G5GIIGCL & 0.53 1.9 0.53 3.00
54. GSGLlerv &g e2erv Qeueienfl & amil GSGIINCL & 0.93 3.2 0.93 5.04
55. 6V. LT Y& L IBIS6VIT Hjsmamns GSGINCL& 0.68 1.8 0.68 3.13
56. ggégi%ﬁgm GUITL60mISMII G5GIICLA 0.60 4.3 0.60 5.53
57. GUGLOIT 6VITIBISIT LOEhHE &I ARHAUCTH 0.44 3.2 0.44 4.04
58. DB 9. LECsoreD [al@¥d AREAUCTH 0.76 1.7 0.76 3.24
59. C&mervLerv ervCIUACIWITEFerV GamervLLb GameruGL & 0.85 2.4 0.85 4.11
60. CLOEM LITTOL SNLITSIT QUTEMLD wess 0.66 43 0.66 5.60
61. en&FLITerv GIIIL L 600TL erv Cameniy mEUTaGW 0.40 1.7 0.40 2.46
62. NELITEYV 6TerVE Gl6V6TaTL 61V HeneTHLOMIG HFLTAGW 0.78 3.0 0.78 4.59
63. ervdljLierv &GrmEerv GSO UMD EUTHCW 0.50 3.6 0.50 4.63
64. 6ML_LIT 2YMBI%6rVIg. . GLITEOMLIT B Hemev mL..CuAGW 0.98 2.5 0.98 4.43
65. CUBEVLOGLIT [BIL) 8. CILITIT SO QpeIbGUTGeuré 0.73 3.7 0.73 5.13
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6T 6U0T. SiMeliued Quwiy QuIrgleumesr Quwy &@LU alﬂfjrg;m %gg:m SILTEH LD!)\UL:I\%@uiG
66. BDCLILIT CUBETESTeV] 316060l Hb..CuaCwW 0.68 1.9 0.68 3.23
67. Y 6L [JEOTTIHCIS T C1F&Sl60lerv QILIT6BT6BTITIRI & 630T600T] SILITHESHE 0.61 2.9 0.61 4.07
68. gﬁgggi‘;;z_”n;aﬂw/r (G (WLEETLemL HELHCeorHIGIW 0.81 2.1 0.81 3.75
69. &Gl GGl 697TL_ LD Q)CIsoT)jLD QuBGMIES somOwITaGW 0.56 1.4 0.56 2.53
70. 26rV1g SUNT &CSTLIT SILTCHILm SSMHCHE 0.87 2.0 0.87 3.71
71. ﬁ:;ﬂw;ggfz//r;uﬂm HeoGeulby SEMHCHE 0.36 2.9 0.36 3.64
72. (B CULIEONLIIT 1 1Ly LIGITITET S5 uné SEMHCHE 0.75 1.8 0.75 3.33
73. Camimevmiclamesont LILIGIFsaTerv | GeullLlsneo SILCUTHGeoré 0.53 2.2 0.53 3.21
74. STENINT g flGevm L S),6UIMJLD ~GUGLAGW 0.90 2.1 0.90 3.92
75. CIF6aT60TIT 2f6VL L IT QU@ S euMJLD ~GUGUAGW 0.70 5.1 0.70 6.46
76. NEFEDNLILD 2ICTLOML 19 HLO &bl LofLD LAFCL ACW 0.59 3.8 0.59 5.01
7 Qmaver’v(o'iurwfr B QuevervGL TG 0.49 29 0.49 3.90
LOT6VTLITS f1BLD GLA
78. nDECTTLAVT Y AGeurL L | B (Lpeved SNSMHCHE 0.80 4.4 0.80 5.95
79. GLOMLOITg &IT SF(IHSENNT LTSS G5GIIGCLE 0.55 2.7 0.55 3.84
80. GGV &FMigederv QeueTenfl&&mil G5GIINCL& 0.85 4.0 0.85 5.69
81. 6V..LIIT &L IBIG6VIT Hysmiens G5GTICL & 0.38 1.7 0.38 2.42
82, ‘(;Z’(g Zi"’%ﬁjﬁm GUITL eorismL GHGTICLA 0.78 32 0.78 475
83. GUGLOIT 6VITIBISIT LD@EHF 6T HRHCQUCHE 0.48 1.8 0.48 2.79
84. EMBISILT 9.1 NECeaT6D Aep& ARHAUCTH 0.92 3.3 0.92 5.17
85. C&mervL_erv ervCIUAGCILITEerV GamervLLh GameruGL & 0.67 2.3 0.67 3.67
86. CLOGIT UMTsmL ENITSIT QUTEHLY wGes 0.58 1.9 0.58 3.05
87. sm&LITerv GIiTL L 6007 6YV [:31170])) mEUTHCW 0.50 1.6 0.50 2.58
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6T 6U0T. SiMeliued Quwiy QuIrgleumesr Quwy &@LU alﬂfjrg;m %gg:m SILTEH LD!)\UL:I\%@uiG
88. ENELITEV 6T6rVE GleV6TaTL 61V SeneTHLOMIG FLTAG 0.83 25 0.83 4.15
89. ervdljLierv &GIm&erv GO QUMEnEL mEUT&HGW 0.54 1.5 0.54 2.60
90. SDL_LIT 2IBIG6rVLg. . GLITEOMLIT B semev L..GuAaGW 0.88 24 0.88 4.16
91. CUBeVLOGLIT By &1 CILITIT SILOGT QeI CurGenrél 0.37 1.0 0.37 1.71
92. BUDCLILIT CUBenEF T 316060 HLb..CuaGW 0.73 1.8 0.73 3.31
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UTH&SUUGHDG. Heolugly Fefemwliu@GsHSuurL  umenm GG Heom&er,
alleU&ML  QIUI&ET, &OmD UMDl K&,  eaNGTmed 2 (HeUT&HSLILL L
Bruurgesr  QHMLlg&eT MDD UGeuSTeL  Breuflser g &lwieummiL 6ot
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SeLemaIImed @hd LGSHUN6T 6UIq&HTL iDL llgelamSSLILL (Rereangl, @&
QUINenGWITEST MMILD  LDENGEITEL 2 (HeUTEHSLUILLL 6@ H&sHeomsn HiHeneo
QMEWIMHLIEHL 2 (HheuTHGHME. Qb UGSH CamampummmiesT  &leo6wr
BHGELT  QeTLIUmLW A glemewill  URenssellstt &) QUBEHDSI,
AmiHuned srellfl BHLU UGMSUL T QHTLILOL WG, Q@GBLUIDID 2 L 6orlg 10
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S8 ammere eufuirg QUi eudHOTEH SPMISET THGID LMLONELEN6L. DTS,
AHEGHD  QFNSHHID BIHlmev BLEHDS, ULHLNGG ULheunsnLpuiler Gums)
(PSS QFWEOLGLD HH&TE0S HCTTamL&6amed BijeusiseLLGHME.

Qhg STLAMLGET, QUEHLDUTEYID QLPOMSTHED  HENEHA|D, HIPEHSG
LMD QGTHPES ChHIHE LGeuemp BCITLL Seng Qaman(h C&eL&simen,
LOEILILTEND G, FWPSHHID Gembd CuTm G6eMh&eT WHMID  EJImernLDmes
SIMD  GOMRISGEEHES 2 IUSGHEITME. 6UQHTL DL [  SI6N6UI-
QL6 fligs algeusmGHs STLGHEDE. Q& gl LeluNuled mmID Loesor
LIGWILSETTEL el eUemSSLLL (RerTangl.  QFHMLlg&afledT  UmMeLIIEHIDLIL  6(H
WsHW QoL WS Siemluns QEWeLGHAmG, GoHme @RGUEGSIHISHM,
2 6TEeh QaleTaTdmss saNeSmngl wOMID Beogsly By WGnEL BIIUSmE).
Ans BiMeneosst eleusmu BIUUTFOISHMES 6DIOWIDTE 2 6166,  @G6UTTEL
GMUNL 58568 FeP&-QUTHOTHT] LKMS IHSHHTMeT. CHMLI1q&H6T HMID
Qg BTLSERSG QenLullevmsnt H&geomsst QHMTLIY, LNpMHHWGSHeor umgUflw By
Gueomsioientd  UMFLURWSMS LNJHUOSGHDEG LOMID UDLHEG eymen
Bengettemnneni QHMLHE CLLUGSHHME!.

3.7.4 LOGUUT LOMHMILD eNl6U&FTUWILD

SpUlel UGS uNesr Loevor CLHLOUTEID  6uMesilemevulmed LMTHSSLILLL.  SHiymenesi
OHMID QAblery emLILEeMOBHG QUDLUILGHDG, @& A6l SefLnessr Lo6v,
&alll ewweL eyl  WMMID  HAFMOIW  SHBLULY UGBS e Y HUIIMHmME
QaT(hsGL. Qhs wWan QuTHeurs LWIGLOMeT euamHams Geuaillub SSHSHME
MDD UG LY MWD Glenew BLUTFarsamng &rjhg QhéELW0
ueLGeuml elleusmu  BLAIGGMESE@HG WHGaD CQUTHSHOMETH. SeMLOLIL
FHwms, eo  Ged Ffleysefed 6L  Hefenr (NGO Sp  elleusmul
U@eneE&efled  saflneior  &efloedor  euemy  WIMUGLD.  SFWLL  QUITEL Sefedr
2 GTeML&SLD  LOGLOMETSH (LPFHL  GMMEUTS @QHSHGSGWL, QH O]  eumesoIL
UGS &aflerr QUTGeTen L6 @@GHLUINIWD, QUNSSHOMET FTGLILG. HEML (LPeDMSET
LMD &L 2 eafhaen cpeold MILULSHEL L6 2 MHUSHSHMENeTT LIFTLOFSES
2_§6)&6TM60T.

S|l  UGSHulled eNeusFmD e (PSHETEOD  UTPEUTSHIONG 2 6IT6rE),
aNleugmuigen CmeL, &lement, LBLL QUHSHSHET, 6T6ICENIL NG GISSET OHMID
L(heUsTew SMisM&GemeT LUNGHGHTM6I). LTEF6TL LUGHS6T QG Iq&6T LHMmID
GumjQeucvgHemen  BLONWleiTemsnr, HCHFLWID B W TIRSNOBHEH UG
Qamemevalled 2 emem  LUGHSaTled eumei  Hlew alleusmud  henL QUMISMS).
LGaIL®mWSGL MG FIUUSSMSSH FHEHMUSSHISCSHTETELHLD LD6Gu6utTem  Slmeot
uuy  QeummMlulled  WSHHIW URG QUHS&SHDG, GSOLUTS  HesHsL mev,
&STECEFTEND  OMID  UWGLY  UMmSSHE&G. elleugm  Heodugiy, Geued
STUIRIGET, Ceauenmesur-aueneluled @6TIMmGET DMHMID LI(HEUSTEL alleLhiSl6uhiGemern
HemeuHmISHIeuGH60T cLpeLD 2 6mean] LLaUN] QLBSHSSSHMGD LhiSeNSEHME.
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3.7.5 BIHlemeL&GET WHMID &6

Qns el uGH SiHHuTeuH  Hiblenew WHOMID  FEPS-CUTIHOTTSTY
QeT5HH&H&HMTES QFWeLLEL GO 5565 BIHenev&Helei 6UmMEVUIMLDLIENLIS
Qamem(heteng. SeummMied s  (PSHIWIDTETEmel  OEIILIUTEMD il OHMID
gUWHAID g, Qemeu @Qrau(d UGalwsmy BCITLLMsmead C&&ifléEL0
Quflw LmeusTeL FBISHCHEEMSMTES QFUOUGEGTDT. QhHS G6NMIGSET LITF60T
feoy  QUPRIGaUCHT(H L (BLDELELTDED  STELHENL GO B &F&SH6Tmen,
o 6meenl] BIHMLSBEHHS FEMIR PHMTRGNTES QFWeOLHE DT, GLeILD
Byeumd womid Seny Hyeurp 2 uNflameE@psHE UMD §6mG 6ULPMIG6S 60
cpeold LNMHHUIS 6T HOHMIFFHLHEL LIGT(LPSHSSH6MTMDES LiMhiG6r%E 6oTmeu.

Qs QUi GaMMSEH&HE GLe&&LNS, CulULlg, QUITHHSHEYT, SeNJLL lq
LOMID JrRedlully Gumety Glui@GLysealed AN GeaThiGeT LMHMID  HFmo
sajewsn&en Ugedlwlenenssr. Qb BIHeneosst CELOILY HMel, HEHMEULIL STEVLD
LOMILD  &OMIFSHLHL U saTled Caimiu@GHermer.  seummlest  @@bLIL,
GumuiyLiy 1)) &L &G &60T60ILD Nymh&WwILD P (LPEUGILD
aNHCWNHSSLILGeImS 2 MSOFLADE, Q& 6HS @b CPLFHMSGU|D
EMHAGLUUMSS GMDEGEHDE. HS HPaNTHL NKHRGEHT WLHMID GMDHS
MLCUTLAE] &SMJEUILNg L6 @Gemhisefled eumetsi.  U@e B  Heneoser
GmOeuTEGal 2 dremsnr, Q@HUINGMILD Sienel Bibleney &LHAUND (PSS WILDTEs
Femjy yereflsenmaGeu 2_eerent.

3.7.6 Yelluilwev

yolulwed FHwME, @Qnsl uGH QMm@ Armspieneol.  HeollFlNeT (b
UGSHWMTGLD, @& WSS YT&SeT FETUHHMEF C&JHS LIGTu6oL LI
L&l UTemm&smens — Qameoi(pereng.  (PSHEHW  uUmmdDm  JemLLSefled
gMGemensL_(H&en, &Hrmenesil  QpUlery, ammyeTUGensr -uGuwimsnL L Gpuler,
GeuUmjLe’v BIOLSET WOMID QUSTEL L 261(R(HeULEHET I &llemed S hiGLD.
Absl LsS gssHend U QL msealled CeualluGEHmE WwHmID LNFmHEH IS SHeor
L&y LOMMILD BiBlemeounwied SILDF RIS 615 S SIT6TT 3195 &61%H M
2 (HUTHGH M.

aumesilemeouNest SLIPD  HeNFLNE CamuGHDG, Heo @L RGN LMD
auneflemeowimed  UTHSSLILULL  CLOeTqeL&HT (G0  10-15 WS gylpLomen
GWENUJRIGET el Qb  euUTEleneVWITEd UTHSSUULL SRS,
@evemevGuletiled Slqeuomest UTemm HeoliugliNed Hevsslg B CHFOLINNHEG OIS
WA Teremel.  CPL(B&H6T,  6Tenidl  (WpMIe&eT WwOMID Qenevd  Semise
Guretm QuIHST eumstilemey WMMID SLLOWLILY LevainmissT Hhevsslg By
QussLd WOHMID NHHOSESSHMe0 cTaNGTEHGSH6Tmen. LaNuiied emLdLiL] &6l
SLSGGLD  HeoenLD, O MG 2 (heUTHSD  WOMILD  HleolyLiy
LflemIMGmS WD FTLomeisHmE).
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3.7.7 yeiluilwev

Spuiel  uGSuNer yealufwled, GCGIUTS IMeL  EnELWITET  FLOGleuaTgeT,
QLI QLDETTL_ ST,  6TEHEILI  LDEMEVGET, SLOMM  LmGHSSLIUL L  ClLg CILDESTL &6l
LOMHMILD LI6TeNS HT&HG HyULgen S Slweummleot &606M6LUIT6D
mSLILGRSSLULGHDGI. HleoliuyLiest Qu(B UG SHeml S &ETLOG GleiTen
&LC6UaN&ET, SlgHSHeT LIgs SllqeurjiHgled Qeweou@d HlgdHs eumefeney LOHMILD
Sfluy  QFWELUPMMSET eV 2 (Heur&HeTmen. FLGeuaN&ER&EGL Gl G
HeomsEL&EGL QemLulled @QenLHenew &FleysHemer 2 (HeuT&HGL Gl CILOEITL &6,
QoeLEOILI LDETET 2 6mM MM HHMIW LUTemm HiEGu(H&HeTeL GMISSLILIEHS6oTm6ur.

6TEHAI  LDEMEL&ET WOMID @6ETAFOLTEGSHET HEL  SHTeVLDTS  EUTENENEVEMLL
876& UeoenLl HeoliuguseNest e1FFmISOTS HNHHGIMeTT. QbhS HLDFMRIG6T
2 aTeenn] 2wy WIMIUTEH, mW&HECITEHmenGLL  CoumuT(R&HeT WwOHMID  eumpeilL
LGT(LPHSHSHETMDEG LRISNSGHETMET. QS MLl &FMIHS 6N6UFTUI  LDEHIIL 6VMRIGENT
wenphy Cesfllusnu CUGSSHUSDHSHTS eugeonmm §FHIITS 2 ([HeUTSHSLILL L
LTYIL NI  LeFm] SIDFRSMTGLD, GCoed smed  Hev  Lwsruml (b
WM& QHTLIHE UTHSE6TMeT. 6L (HCTHSHLONS, LNFT) 2 (heueiluled
Ogwomer  Hevssly B Smeir, MHemevwimerr  eNeuFTUILD WLOMID  GMDHS
LSO QHTLHLHIMMD eUTTERMIL UFHHSHMS).

3.7.8 BHlevallweo

Ahsl UGHUNL Hevssly B PSHWILTS eumefleney LDGUIIL VLD LOHMID
SlgllemL. 2 6mLbhF WOMID @enewihsd UgsL UTDEESGHT HEHEME).
Biheneoset QUTSIEUTS SMT-SMLLILSEG 2L LULL6eme S6vev, MHevdslg By
Quissd eumetilemen  Slene), 6TIDL (WM SILTSHS WOMID S L 6MLOLIL
QaTLyFHuNeemD HweudHmTed  SLRUUGSSUILUGHADS. Bl QLD
LGUSTLHHMNG U WwIMUGD, UGIDMWNGGL LNH Ul IlemTalsHen 5-20
LB.8.6760 LOMID MPESETLSHDEG (PHOSW Sleeysen NiflE0sHESHD WLHMID
QUIHmS GEOMEY SIS 10-25 LE.&.6TeL U] GHMMEME.

BT 2a1med, QSMLlg &He| WwHMID Bbhemer QemLSOSTLFLS6T cpeod B
Bemhgilged  (WHetenwwing HepHDE. QUUEGH oG wwomib eNeusmw
LWTUTRSE@pSE MevsSlg Heng QUG BLINUNGBLUSTE, BiHeney SiemLoLiL
@@ (WEAW  FPS-QUTGHOTHTT URMS UESAME. MHevsHHlg B LD&HGL
OIGLomeuTd gy 6u1meL Hemeowimen (Pemmulled BeuS&SUILEGD CUTE BHLOLIGLOTEIIS).
o  Quilw  QeTlg&er  @@uug By Warhigliusd  QEwedHmenso
CowuhssHmE., Qngs GCeOly SLLOMWLLIUSESHESG ABHOD Heussly B
HMLEGLD GHeTennenil HNHSHSHME.
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3.7.9 S6oflD euEATMIS 6IT

Qs uLGHUNL Quiflw QUITHEMTHTY Sl LGS  6IHIOD  GeL6m6V;
@@ LUNgyILD, yeufwiev &L (hLomeorL QUIT(BH L GHemen mlw JET [5)) (V)
NSQSELLMS WSHSHME. Smenerl, FTiCemmens. LOMID QHTLFLEDL I
&0  QUTHL&ET  SleueuliGung &Lligl b  WMMID  FTemew &L (HLomend Hlev
LIETUGRSSIUSDSTS Qe lg  dRSSLULUGH DT,  FreneT  Lige&eT mmID
GeoLLempLl. QUTBLSHE@HD GHMDHS emesaied STeliLG & eTmes  LDMHMILD
Slenel ML Glgemoll LS EprsH@&L LweTU(BSHSLILGE6TME. SHeMLD6inn Lilg.6) g6l
Coama®saiul L uGHsaNsd BHSD&ATMmeT WOMID  uTFUf  CFm&H6
2 HUGHEH  BLOUGEMESMET  PHHSHTTMe.  uiel UGHSGeT  Quiflw
SleTaNeOMesT  &IRIGLD LG GMHMIFFHLHOL 2 ITHMET CHTEHIIL.  HevfloLl
NfSsGSeIsSTEr 65  pSTIUHD  Qebemev, @& HeolUUL SOV
SHGLOWNIGS GODHIHULE &IMIGSHHTEL FlGmL UL QoL eom 2 mid
QEwISHME).

3.7.11 &MeUHlEM6L LMHMID EUM6ilene

Sl UGS Qeulinmest CamenL, OIGLOMET Gefysmeud OHMID &6vh&GleULDTEDT
LGOS  STORIGMeTS QML Sem) U6l CleULILILDETITL 6V
STHMmeLEmI  SUMILONSHDG. CHTOMLSHSHTELD  CQUTSHIOUTS  &H(H6MLDITEITS TS
AB&GLWL, Qeuliumeney 38°C &G GCLeL 2 WD, HCH CHIGHHEL G6afjsmeod 20-
22°C  GOhsULE Qeulubleneou| 6T @eNenuimd @Q@H&GLD. Y EuGEECHTMILD
FONEHLNg 820 (G0 900 LAOIS euemy Wemlp QuIIULID, SHSECLTLT (PHED lqFLDLIT
Q6] QUL SIPEG LGHeUemL) CL(hLDUTeLTss WenpLCLMLhlenel efsHmS).

SR (WP (PeUGILL FIUUGL IHLOTES QUESGL, STOM  6UgeURISET LMHMID
L(GeUSTeL MMIUTEGSETTEL UTHSSUILUGEMDSE. STHM CUGLUTVID CFH6TCLMG
LMHMID CQHHTHAPEHOD QBHEH Q&AM LGHOUDMNEGEE (PHenGUl DTHMhS6TeL
QILOUMIHDG. Fallf eumeillenew HsLPeS6T UL Latalled  Siflmemsney,
sleuauliCurg gmu@L Geull  SlemevudeT LMMID UM &6 (LS 60T60LOLLIT6DT
STUMlENEL SIUMLMRIGOTGWD. L (HOWLTEHS &Tebheney Hleneusmn&eT aleugmul
o MUSHSHDET, B HOL GG FHeoTend WOMID &HMIFHLPD QuUIsSNUIEn6L
QUGVIEUITS 611G 6)6MLD G &) 6OTM6T.

3.7.12 G UWIIHLIL&ET LOMMID 2 6T&HL L 6mLoLiL

Ans el UGS, wewLuTmm BEIL GCumsim Symwlym G ubLLSeT
LOMID  Siewy  BSJUUD  MDWMIGET, SDWLJD, FUpSHAIWL, Quilwulig,
QUTBHSYTT, JrRedllUlly WOMID &MUl 2 6tafllL. U6 Hpmomisees
SeLEMEUMILI 2 GTOTLSGHIG. GCWMm  (PmMmEeT B HOLSGGWL  H6oTenLo,
aleugmu  Hlewo aNHCWTSD  WOMID  FTeme  @emewilil]  PHUIQIMHMIL 65T
QABBHSHSHLTS QeneusSLILL (ReTarer.  LDEUILILTMM  6U6wNS  WOMID  Hijeuns
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EOOWILTS QFIOUGHME, &HTHT] UFSHEHET, FhHengsel, He0aI HMICI6THISGT
LOHMID CUTEHGITHS 2 6L L mLDLImU UPRIGHMDE).

NH-38 (Hl(H&H-GIenT QBHERFTEMEL) WHMID HPTOMRIGEMET SIPCOT CHMLHLGIMM
L RISTEL 6T Qenaub@Gd LeLGaIM| LMEILL FTEDEV&HET CLO6ULD FMenev @6m6uolLiL]
b6o1@ Hmieutil (Bemeng). wewriumenm Julled Hemeowid eulplwims Fuiled @emevurLiL
NoMHHW  FemeunLhsener sTeNHMEGHDG. GUNGBLUUSELSS B  aULDRISED
Splpglemer  Hewimiser, GeLBHleme  QFMLIg&H6T  WOMID  FEHSE  G6MRIGET
AWM  Hevenaulmed W RGSLILGADE, CH CrrsHedL  siPcoT
QampleLGImMm LWETUTHSEhSSTsN  LNJSHCIWS 2 6THL L ndLisnL LT SSMS).
FP&-QUTIHEMTHTY GLP6L (PSHAIWILTS eNeUsFmID FTiHHSH, AW erelleomso
QAHSHHLD, CaemeuseT MMID euaTjhg UG QHTHLGIHM CousmeVeUMILIL|
SLEWQUDMITL Fa(hHOME QUPRISLILGEME.

3.7.13 HlevH (B &S LD

ABHW  HrHlemevsen LGWNLISSHSH6 (IS 1893) Llg, Spulefll UGH Heo Sisjey
eiLeod 1| Q6T B UGADE, DI GODHS Heo SHTey QUMD 2 e
LGSHWNS eumsLILGSHEDG. QHoL UGHUND Hs Hev &6y UTSHLmLS
GM&GWL  C&FWedled 2 dren  NMWD&6T  SebevG QUi  CamhHseT  @eLsmev.
aeormm  udeyser  H@FATTUUeTaN I L ST  QHHL  UGSHemwl
GHUIL$568 L SDURISET QD UTHEEAN60MEL T6TLmGS ST (HEleTmer.
AU, S Heo sdje| HaPeSE&HEG HITE UTHSTUmL 2 mis
QFWIIHMSETS SIPCOT  &@G6T 2 6T QHMHLFGIMD S LemLLsem  CHEW
sLLenLY  elgedsnwlil GOUWIGsEr5E Qems Ceuan(pld. Gmmhe Heo
Sigljey QsMNLGID HmieuesThiGeT WMHMID QUi SaTeIleLmss 2 61T&L L 6nLDLIL|
Guburligm@ NyH SIS Hedt QUIT(H S SHSHMG G HEHMG).
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GEOLOGY /LITHOLOGY MAP SHOWING 10 KM RADIUS
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GEOMORPHOLOGY MAP SHOWING 10 KM RADIUS
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PROJECT :
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DRAINAGE MAP OF 10 KM AREAAROUND THE PROJECT SITE
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SOTL MAP SHOWING 10 KM RADIUS
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LAND USE LAND COVER MAP SHOWING 10 KM AREAAROUND PROJECT SITE
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3.8 [Hlev LweTum(® / HlevLiLyLy

SlLLeuemeser 29- gylia|ll L@ Huller bleorl LiwieTUm(B/BleoLILIyLiL
(10 &8 &mHmerey)

. (PG 6OT6MLD @yevorLmd [Hlénsv uguuerey .

6T 630 _ i 5B (%)
susmsLILT(H susmsLLT(H &8Iy &.L5)
& heold / &
1 81 _I’ﬂ 2 &f& grss 4257 12.9
HlevLd

2 6uenT [HevLh &L GevevorL 13.84 4.2
GlqUNLILY / 6u6esN&HLD 51.52 15.62
3 sLLOUC L fleold &IJMISLD 0.61 0.18
QamflebGIsmm [Hlevld 237 0.72
4 eMeugmu Heold uufiy MeoLd 218.84 66.34
5 BiHeneo Ml / giil&ei 0.13 0.04
Q&L 329.88 100.00

GGev 26Tem  SILLeume ULGCaIM eum&SHafley  Hlew
QUMSLILITL ML (L 6iT6meUSHEIMG),

&fl& Heold Lo SHFle Meod, GOILTS & UTMDL UGHSET, 42.57 F&IY
HCeomBLLl ugliueremeud QamswoiGenerer, @& QM&SH UFLLeTENED  12.90%
AGLD.

LILLI 60T LIIT L_Lg. 65T

Uugy Heowns eumsLLEGSSILULL  eustr  [Hleowd, 13.84 &FHF HCeomBLLI
uguuetened S&AIIGHIeTeg, Q& Cnss ugLueralled 4.2% S@GLWD. Glgui@bLiy
LOMHMID UENSL UGHSeT o UL, SLLLOULL [eod, 51.52 &&IJ HGeomBLLI)
ugliLereneud Qamesur(hernengl, @&l 15.62% 4 @GLD.

Fo(hHONS, &IMG WOMID QHTHLGIEOHM HevmseNed(BHg ML LRSI &6
o eenet, Slemel (PG 061 &FFHIT HCeoMBLLF (0.18%) WOHMID 237 FHIY
HCeomBLL (0.72%) UFLLETENED 2666,

alleugmu Hleod, (WPGeoTemowlmgd LUy Heold, & (LPSHUWILDTET UMSLITGSD, Q&)
218.84 &gl HGeomBLLF ugliLememed 2 eTenL &AW, @& CLr&Hs UrLiLeneied
66.34% QLGLD.

@mIAING, gmisen wHMID gilser o UL Fiheneosst 0.13 &y HCeomBLLI}

ugUUenenedd Qamesor(Retensst, @&l 0.04% G, UGUUMLE| QFUWILULL QLTSS
ugLlibeney 329.88 &7 HCeoMBLL G, Q& 100% QYGLD.
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3.9 FWPS-QUTHENTHTT & Lo6L

3.9.1 QU
FP&-QUTHEMTHTT  Glpemev  WHUNBUG EA ST  e(hhSHlen6uhHs
LUGSSHUIMGLD. LD & & 611G & IT6M ST 60T & e &-CLIM(H TSI hlemev 6T60TLIS)

NThHHWISHET eUNTEFHSHSHTT (H GMSMLIGUWITGLD. 6THHG6UTIR  SlemeIlevTso
eUeTTEEG SLL(pLb QUMD &M S HlemeVEm LG 61T LOHMILD (G [NINT) ¢
LD & & 611G & IT6! & UTN 60T QU e &y 3llq.5 & 6D LOMHMILD @l (HOrss
NomhHwSSHest g HTEHHME  gOUBSHHID. QCHCUTED,  (LpTELDMMLILILILL
HLL gead guiel UGHUNL FePS-QUTIHOTTHTT CFLUTEHS6T LMien&HES
Q&MeNg (HhSGLD. FEPSHD QHMTLFUTeT UeLS6eMN6T el HOWLMGS WELIS 6L
@nsl Ofle aOIWUMSADS. QpUel UGHUND  FEPS-CUTIHOTTHTY
SIDFRIGHEMND (PTALMAMILLULL S L SEHHeT FHTE&E5m8 WWHULN(HEUSDSTE
srey Gesfluy pgetenw ol saustsGUy woHmID  HPuiel UGHEGESS
S &G Qe mbd Hlemev e sedlett LGLILIMLE] cLpeVD CFWIWILILL (H6ITerng).

3.9.2 (P
Fep&-QUTGeMTETY Hlemeveni WHLUNGeuS6L MeTumHmULGLD eufl(wenm SCLp
QaT(RSSLILIL (HerTeng);
<+ D&SHTESTeNSHUN6T &FeS-CUTHOTTSHI] Henevsnnsenen WHLINHUSHDEGS.
<+ 2011 SYld g6ui(h QHSHI &S CHTeNS Hev&H6&H LI CLP6VLD,
D&SETRSHTeNS LiFeued, QUTg Luwlerum(h&enlsnt SHenL &G FHeoremin GLITETM
SIEMLITEMLD SM6UTLILL L. FeLPS L6 SemedT LGLILIMILE.
<+ ghule|l LG SHuesr SHCUTEN G WL D& SO S TN S hlemevemiLl
LHUINGUSHSTET (PG6TenD il &6m1650&H L.

3.9.3 566D 3 HITJHIG 6T

Ans ueNer Crpr&HeESSleiLlG, FPS-QUTIHOMTSHTT  SIDEFRIGHT GSNSHS
HHEULGHET  Lev  QUeuiLmd Hlemew HMImsGelled @QphHge C&ef&ESUILLE
QaTGSHSULL(Rereanesl. QauMMIL STYIST JWIQIVSHID, SHCILELIT  IJIEVI6IELSHLD,
Ceuenmeiusming &leom, BLLTFeS Slemm, WHEHW Hevsslg BT eumfluid, &S
Qarems  sSusLHGUY  QuISGBHISL,  SODBTER  CUTETMEmEl I RIGLD.
&SRS TENS HI6 (PHHWITE 2011 YD Y QHHU &SHET QTS
SESCHHUNO(BHS CQHTGSSLULUL(B6Teng.  FEPS-CQUTHBOTTHTT  eeUFhIS6N
MNeteu@pd Nfleyseafed &@h&EsLNs aleufl&siulGerenst. Qbg NfleaNed gyuiaL
UGHUND FepS&-CUTIHMTHIT FLpedlssT SHCUTMGII Hlemew SILMIGLD. SliqLiLenL
FEPS&-CUTIHEMTSHTT SMLIEDLS STLM6NES, S L HaHHVID HMSHEF S&HMIL|LD,
QeueMuilL Ul L. sye&efedl(hhdh CHemeuulmer &re| CUmLILIL (ReTenng).

LN6dT6) (IHLD GSMSITL1q.5 1 &S M6u FeLPS-QUIT(HEMTSITY Sllgq LILI6mL &I76y
Ceafl&sUIULL G):

<+ WD&SETOSTENS S6nLOLIL

< QUTBEMTSMT S6MLOLILY

86



<+ SlglilenL. euF &SN HenLHGLD &6oT6mLD

S UGSHUNET (PSHEW  W&HSHECSHTMS WOMID  QUITEHOTTSHT]  SeMLOLIL

&S QaMens, sevalife] aN&Hd wWwOHMID CGTHemeT] eNeUFhIG6T 6T6ur

UMSLILIGSHSLILL (HeTerng).

SUIa|l UGSHmWE sHMILETET D&HSETCHTMS YU &EETES C&HIHCISH(HSHSHLILILL
Symomisaflst UL ilquled (10 &.18 &mmerey),

SILDWILJLD
QUM SLIL 1q.
FSSTLILIL Lo
LOMHLOLIL g
&6U0T6U0)| 6L UIT6OTLIL lq.
& 60ILIMLIL 1g

W SSTLD
HeLELLDLTI6TTEm 61T

. QamiubuLig

10. §155BMTHLD

© ® N O O A LN o

SiLLeuenemnr 30- CHIHOAHHSHSHLILLL HPTOnSafler LD&SH6T QGHTnS Hlenev

SILOWIL LD

afleuymis it

QT sLd

QLI 6voT

Qs allhseNer 6166 &Hms

1,725

3, 6507

D&GET QHTENS

7,471

3,717

3,754

GLPHEmG (0-6)

864

444

420

UL Iguled &r&hluesriy

1,368

691

677

UL g UI6L LILPMIGlq ueory

0

0

0

(RSB H6Y

67.94 %

79.80 %

56.30 %

Qumlen LI

UL lg

afleuymis it

Qr§sLd

QLI 6voT

Qg eihsefsn eT6eN&Eams

1,637

3, 6507

&S QHTENS

6,596

3,296

3,300

GLHMS (0-6)

716

387

329

UL Iquied Fr&Huileotiy

721

372

349

UL IgUu16d LILPMIGLg ull6stiy

0

0

0

(RSB

73.59 %

83.36 %

64.02 %

g5gyLiu

Lig

afleuymis e

QLD

QL6vor

Qg eihsefsn eT6teN&Hams

210

3, 6507

D&GET QHTENS

834

437

397

GLHmG (0-6)

83

49

34

UL Iquwied &r&Huieotiy

116

62

54

ULl u16d LILPMIGLg ull6stiy

0
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s1(S SN 7177 % | 79.64 % ‘ 63.36 %
LOL_LDLIL_1q
elleurmis et Qr§sLd 9y, 6007 QLi6vor
Qs aihseNe 6T6u6N5HmS 201 - -
&S QHTENS 898 444 454
GLpHheng (0-6) 142 77 65
UL Ilguled &m&luestry 106 50 56
UL g UI6L LILPMIGLq ull6stiy 0 0 0
61(LpS S M6 64.81 % 7520 % | 55.01 %
& 6001 U)|60)L_LLIGOTLIL_Lg.
elleurmis et Qr§sLd 3y, 6v0T QiLi6vor
Qsg ailhselsn eeuen&ans 2,798 - -
D&GEET QHTENS 11,667 5,804 5,863
GLPHemG (0-6) 1,269 634 635
UL IquieL FmdHlufleotiy 2,049 1,045 1,004
UL g UI6L LILPMIG g ull6stiy 9 3 6
§1(LDSHM6 7751 % 86.56 % | 6855 %
G0l 1g
elleurmis et QL 9y, 6007 QL1 6vor
Qsg ailhselsn eeuen&ans 252 - -
D&GHET CFHTeNS 1,176 562 614
GLHMmS (0-6) 137 68 69
UL IquieL mdhluileotiy 95 49 46
UL I U16L LILPMIGq ull6otiy 0 0 0
s1(S SN 74.69 % 88.66 % | 62.02 %
sWSFyd
elleuymig et Qr§sLd 94,6007 Qui6vor
Qgg eihsefsr T6teN&Eams 811 - -
D&GHET CFHTeNS 3,676 1,870 1,806
GLHEMS (0-6) 500 263 237
UL Iquied Fr&Huileotiy 1,083 542 541
UL I UI6L LILPMIGlq ull6utiy 0 0 0
s1(SSMNe) 69.52 % 8139 % | 5736 %
H6L 6L LDLIlET6m 61T
elleugnig et Qur§sLd 34,6007 Quievor
Qsg aihsefsn esuen&and 1,331 - -
D&GET QHTENS 5,702 2,846 2,856
GLPHEMS (0-6) 709 372 337
UL IquIed gmdhluileotiy 736 355 381
UL IgUI6L LILPHIG g uNeory 2 1 1
sT(WSSMNe) 66.13 % 7518 % | 57.24 %
QgmuubuLIg
elleurmis et Qr§sLd 94,6007 QiLi6vor
Qs aihseNe 61665608 1,259 - -
&S CHTenS 5,553 2,779 2,774
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GLOHenG (0-6) 659 321 338
UL Ilguled &m&luestry 1,742 901 841
UL 1g U160 LILPMIGIlq ulleutiy 0 0 0
61(LDS M6 66.14 % 7624 % | 5595 %
ABFHIHID
elleurmis et Qr§sLd 9y, 6007 QL1 6vor
Qs aihseNe 6T6u6N5HmS 395 - -
&S QHTENS 1,698 842 856
GLRHmG (0-6) 225 109 116
UL lguied &m&luesrry 427 205 222
UL IgUI6L LILPMIGLq ull6stiy 0 0 0
sT(WESMNe 67.75 % 80.90 % | 5473 %
L Lalement 31 CHIHOSHGSHSHUILLL HITomiseafle 2 P& @D D& 8 6T
QsTems
SILOWLYJLD
ellen& &L QTSSO | o4 6001 | QLicwar
Qrss QS TLHeTENIS6I 4330 2307 2023
(PSS LITNUTeNT& 6l 4110 2219 1891
WP&HEW QSTLHCOMATTSH6T &G LI WITETJ&6T 1362 691 671
aleugmusg Qgmpeomen 1908 886 1022
Qi (s QzmLpleLGe 35 17 18
OO QSHTLHGOTETTSH6I 805 625 180
eNaflibLblemney QA TLHeOME&el 220 88 132
Geusmev QFWIWLITG BHLITEET 3141 1410 1731
Qumlem&LILIL g
allen& &Lb QTHHLD | 46001 | QUicwor
QTSE QSTLHleLTETTSH6IT 3189 1911 1278
(PSS LITINULTeNTT& eI 2693 1737 956
WPSAIW QHTLHCOTETTSH6T FTGLIQ UITENTES6IT 583 346 237
aleugmug Qgmpeomef 897 473 424
Qs QzmLpleLGe 97 33 64
MM CGHMLHGO eI &6 1116 885 231
alaflbyblemney QG mLHleLmaT&He 496 174 322
Geusmev QEFWIWITS BHLITEET 3407 1385 2022
g5FHIULLI1g
ellen&sLd QTSHHLD | o4 6001 | QLicvor
QTSE QSTLHeOTETS6IT 480 266 214
(WEHEW LITTNWITOTT &6 421 250 171
WP&HEW QSTLHGOMATTSH6IT &G LI WITENTJ&6T 91 43 48
aleugmusg Qgmpeomen 135 55 80
a6 Qamplevssn 5 3 2
OO QSHTLHGOTETSH6I 190 149 41
elefibyhleney Qg mLplevmenjghern 59 16 43
Geuemev GEFWILITG HLIFEET 354 171 183
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LOL_LDLIL_1q

allen& &L QUTHHLD | 46001 | Qucwor
Qrgs Qs mLHeLTaT&6IT 493 260 233
(WEEW LIETENWITOTTS6rT 407 242 165
(WP&HEW QFTLHGOMATTSH6IT &G LI WITENTJ&6T 120 64 56
eNeusmug Qgmpeomen 111 48 63
aill_(hg QzmpleLGe 15 6 9
OO QSHTLHGOTETS6I 161 124 37
elefbybleney Qg mipleomenjssit 86 18 68
Geuemev QEFUIWITG HLIFS6T 405 184 221

& 6001 U0)|60)L_LLI6BTLIL g

ellen& &L QTSSO | 46001 | QLicvor
Qrss Qs mLHlevTeNy&6i 5109 3270 1839
WEEW LITNWITOTTS6rT 4671 3022 1649
WP&HEW QSHTLHGOMATTSHENT &G LI WITETJ&6T 794 528 266
aleugmusg Qgmpeomen 1143 498 645
all_(hs QzmLpleLGe 97 52 45
OO QSHTLHGOTETTSH6I 2637 1944 693
alefibyhleney Qg mLplevmenjghern 438 248 190
Geusmev QFWIWLITG BHLITEET 6558 2534 4024

& eOlLILILIL Ig

allen& &Lb QUTHHLD | 6001 | QUcwor
QTSE QSTLHleLTETTSH6I 516 320 196
(PSS LITINULTeNTT& eI 448 308 140
WPSHIW QHTLHCOTETTSH6T FTGLIQ UITENTES6IT 84 79 5
aleugmug Qgmpeomef 182 68 114
all_ (s QzmLpleLGe 3 3 0
MM CSHMLHGO eI &6 179 158 21
alafibyblener QA mLHleLTa&Her 68 12 56
Geusmev QEFWIWITS BHLIFEET 660 242 418

FWSIHLd

ellen&aLb QTSSO | o4 6001 | QLicwor
QTSE QSTLHeTETS6IT 1841 1078 763
(WEHEW LITNWITOTT &6 1565 946 619
WP&HEW QSTLHGOMATTSH6IT &G LI WITETJ&6T 194 140 54
aleugmus Qgmpeomef 601 281 320
ol 56 Qamplevssin 3 2 1
OO QSHTLHGOTETTS6I 767 523 244
alaflibyblener QA mLHleLmETSHer 276 132 144
Ceusnev QEFWIWITS BHLITEET 1835 792 1043

HeLevLDLIl6TemeT

ellen&sLb QTSHSHLD | o4 6001 | QLicvor
Qrgs Qs mLHeLTaT&6IT 3251 1688 1563
(WEEW LITENWITOTTS6rT 3133 1630 1503
(PSHI QHTLHCOTATTSH6IT FTGLIG UITENTES6IT 867 503 364
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aleugmusg Qgmpeomen 1801 827 974
all_ (g QzmpPleLGe 17 10 7
MM CGMLHGOMET &6 448 290 158
elefibyhleney Qg mplevmenjghern 118 58 60
Geuemev QEFWIWITG HLIFEET 2451 1158 1293
Qg rUULDLL I

allen& &L QUTHHLD | 46001 | Qucsor
QIss QS mLHleTeTS6IT 3150 1629 1521
WEHEW LITTNWITOTT &6 3117 1613 1504
(WP&HEW QGTLHGOMATTSH6IT &G LI WITENTJ&6T 959 472 487
aleugmusg Qgmpeomen 1738 830 908
all_(hs QFmLpleLGe 22 15 7
OO QSHTLHGOTETTS6IT 398 296 102
alefibybleney Qg mLplevmenjgern 33 16 17
Geusmev QFWIWLITG BHLIFEET 2403 1150 1253

ABFHIFHID

ellen& &L QTSSO | 46001 | QLicvor
QTSF QS TLHleLTaTTSH6I 746 373 373
WEEW LITNWITOTTS6rT 697 346 351
WP&HEW QSTLHGOMATTSH6T &G LI WITETJ&6T 131 71 60
alleugmug Qgmpeomef 374 177 197
ol (56 Qamplevsen 33 16 17
OO QSTLHGOMETTSH6I 159 82 77
alaflibybleney QA TLHleLTETSHe 49 27 22
GCeusmev QEFWIWITS BHLITE6T 952 469 483
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SGHwmwn v
THIUTISSULLL. &MHMIFHLOE0 STHSMHISET & &evoilLL
HL_6119.8 608 & 61T
41 YMOI(PSLD
Qs SSWMLD, SLOIPBTLIq60T  HBFSPMLL6TaN  DTQILL LD, LOESILILITENM
STVIET, HINSTL QHTHLGIMM L RIS, SHEUIGDIEHLITETLL g SHpTngSled 2 emen
&\e. SI6LL_ITLD6MIT63T & N&QLD6ITL 610 GOILOIGIL_ L Himie6uTs &mev
psoTQmAIbLL L. &6l BIMLOIGET (5500 TPA) WOMID H&SHe0MeT &H6ufld HMLOIGeT
(1350 TPA) 2 MUSHUWITEL OUL&Falqll &GMHMIFSHLHL UTHLILSmeT WHAINGHDS.
L QLD 3272 &8 UTUUaTEnEUS Q&mei(hereng, @&leL 10.80 &S (33.01%)
LUGemOL UL 6mLUITS 2 (heumdSUuGL. &L (Pomerd wmmid  CQFweour (@
SLLMIGET @Ueunqepd MUEG urdliyset smmmi, B, Heobd, &&§FLD, & LpedlieD,
FeNS-QUTHEMTHILD,  HL/UMLSIOTET  SLHlesem  LOMID  CQFHMLHeLEFM]
SACITHESWLD g &weudmMnE WHUIIE QeuwtiL@GSeTmest. CPCB WMHMID MoEF&CC
STHmLEEHHG QaUhGamS 2 MG CFLGNSETS HNLL L 6MIG.&nSS6l
(peaTQLOmLALILILIL (ReiTerer.

42 SUMHM| FLHEL

&L G Lomer§SlerGUTg)

sL(hrerdSlerGung, &TOM 2 06| (PSHETMOWITS T IDS,  LD6T
Ceuemev, QUT(HET MSWITEHSHEL LOMID 6UTHET QUISSD o HuleummMedl(hHS
gouBd. Qbs DHLEUGEMSESET leFeL (PO QUIKIGL QuihSThiseaied (hhHal
SUNEGID GMF (SPM / PMy,) dOMID HHwl QeueNCUmmEHmns 2 (HauTsH@GLd 6T6Tm)
HTUTTSHSULGEMS)I. UIT&ILIL|&erT HMHSMEOIGLOTEIT6M6EL LOMHMILD
2_6TeeJOIIDTSGSLILULL M6, (&SNS L Seldb  WOmIDd 2 L 6vlg
SOMIULUDOHKISEHHSG L (HGLD.

Q&wWweLLITL g 6oTCLITG)

Qeweour_ @  Hemeoulled, WHHW sTHM 2 W0he| cpeomGeailed  HmLO
QFWLUPEOD Fpemern, 6 TPH LML), Qeuli &reu el L[], 2 0JSHHID VG,
e GCesfluumesiseT WOMID 1100 kVA DG QSMGLY BHUImed IILHIGLD.
LwesTu(h & SLILELD ETHQUIT (I 61TS 61T LPG/LNG/PNG (2000 TPA), 2 WINhHG
LOGVOTCI6UDTETTCI6UUTLL  6TEUOIGIGOOTU (50 TPA), LOMMILD &L (500 Lhr) HGD. Qb
HAUTBLSEmET  6THULSTEL  HIGETHET, FOUT 6O  H&HMFH,  MBL IR0
SHMERGET OMID  SMJUGT GLOMEITSHMEFL Ig.601 HL UWIMGHET CeuaNuil LU(HLb.
Qeweo(psmm 2 Lhlpesailed KM 2 (HauTsEsSme L  QUTMISSH Kol ST
916060 G| Siblev Hrmell @\(h&&HeVMLD.

SMENTSHGH LMECUTESSE@D  LILIgmI6eTen HHMVISHSHTS  6lq.eUMLDSHSLILIL (HeTersr:
G606 - [TILOME eru&GIULGLE 55 W o2 wigld; umieo - 30 W; DG Q&L - 66l
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o empujL6r 30 WS Qeulit Hyeu el Ll - 12 L, 265 HSHL WOHMID S
Ceaiflly SemwlLsSsT - U 6ugsLlly + 15 W UosCUTESHSEHL 6T FFILOT6T
ev&Tuly. SLLGHer &TOM 2 LOIpe| GCLDELTEIIIENID  NAAQ  6UIILDLIS @M &HE6i
&HMILLD STHM6T HIHme LUPTDFSESD 6T6arml eTHIUTTSSILGRHMS).

G6uflLIL [HL_61119.860) 8 8 61T

CuTEGaUTSHE aumsahGmeT B QHaNGHL WLOMID PESHOD cLpevd  HIH
SL5GHL SL(Homer-sL L o Npemeus s GUUGRSSHID. CFweoUmiger Gumg),
2 IWJ-Hmest QST rVSGJLILITSHET WDOMID ML 6 &L Ig&6T PM LOOMID Sihlev
amésmard SL(RUURSSID. PM, SO, LOMID NO S &EWNNIGES UmSGCUTEHS
o I0pe) sausTEll &TeMEN(HSEG UMD BLHSUUBD. HeOLLTOS
SIMDSGHLILULL. 2 61T FMEDEVSHET, CLPIQUI-GFOMHH CUT[HET MHSWTE@HSHEL LOMHMILD
SILISHWTeT  LSGMWLWILRIG6T  pélwemey  HUNGGSD o Openeu  Gogyid
&MMEGLD.

TV e b

Ao TR ST ST STRA SR SCWCR MY AN o

RN

YR TTEW IR UMD TS AW SOwSE 1T 1IN TOwWSy

UL LD 20- LT&UB S Sef6hT SHHULEF GLC

SILL6Um6nT 32- QONSHS AHHHSHHGLD FenLo

NenésLh Lieor6vT6vofl LOGILILY 31H&H& G GLC Qwr$s SHevN&GSLILILL
ng/m3 png/m3 GLC pg/m3
PM10 46.70 2.12 48.82
PM2.5 23.35 1.07 24.42
S02 7.00 0.49 7.49
NOX 13.30 0.89 14.19
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43 B gHlpev

&L (B Lomeu & SleoTGLm g

sLGrssder Gumg B uweTur(y SIPCOT Q6L eUPRISLLGL QFmplevmeny
Camel, usLUBSGHL wWLOMID HIF SLEUUTEH &EWeumHMNHG WL EGGL.
seb] (WwsHwwns Qgmfleomeary &MbEaNed QUhg 6w, Cgd QFlIgs
QFHMLIg &6 LDOHMID 2EMENCUSHGSLD GG CLPeVD &GS SHSSLILIGLD. (b EHeyleTern
Cumuriy BrheneusErsE Chrguwing QeueNCuInHmLUILIL TS

Q&weoLLITL g 601 GUITG)

Qgweourigerr Gurg, Qrggs By GCHemeu 355 KLD (LS 101 KLD, LOMI&GLHMHE
Q&L L 254 KLD) o948 @ (h&GW. QFwed(pemnm QFwedUT(H&eT, Gl&ITH&e0 6
oarl’ L 1D, @efleplLed wHMID (s CoHmeauserdd B LwWeaLEGSSLILGLD.
&LOMy 23 KLD &LeyBy MM 248 KLD QHMHeL&IHD SN BT 2 (heurssLukLD.
sfleyby 25 KD STP @60 &&HH&HESUUGLD, CID &SHSH&SLIULL B
ugeml  ulenl  BIOursarsHmans  Bau@EL LwWeaTLGSSULGL.  SNe BT
(P GesTemLd, QU6 Md Hlemev WMMID CLPETMTD Hemew &SHHSFILIL 6V GHEM6rs
Qameioi. 300 KLD ETP @60 &H5H&H&ESILUEL, 0SS QHTLIHE @
SIMEFSHSLLULL. QLI UL 2.605HF (ATFD) CLPeVD  &HHSHESILHLD.
BresuulL B Qswedowemm Qeweour(hsefled WeamGn LweTu(hSSLLGHLD,
U@slw Slgeu QeuafiGUmmsHens (ZLD) SieMLW|D. ATFD 2 L] eeLLIGIUTheTS
LBsgor (LD LwletTU(R &S LIL(HLD SI6L6V G SIR&ESFSSILL L LILI6TTIT & @5 5
SILULLRLD.

G6uflLILY [HL_6119.860)8 & 61T

e g SLleYBT CoafllY SMLLULSEHD 556 QeLEVTHSHTHAD, 6UFMFIITS
SIMDSGSLILLL STHED QH&GLD. ETP MMID STP hHUIMEU Q60T6MEV6HT pH, TDS
LOMID L L  SEusTENULLeT  QFTLIHS QuSsSIUBLD. Faehl  OOHMID
QFWEMEGSILLTES UGHSeML @b @G WwepBy WwepHy el &Ted
upuwirg  g@uuiul (G CesfsSLUUEL. &HHSHEHSUIULTS seUDT gLeme0
amESHMG CeuafGu QeueNCUIMHMLUILIL TS).

4.4 hiev& & Lp6v

&L (B Lome & SleoTGLmg)

SHMG IO LNfHHL, FO6T CFUIHH WOHMID QUTIHLSMET FMHHTEOHLONS
CelNggs emeauliug Sp&weney AL e Sl WLOMID  &(HEESHMS
gOUBSHSFa (L. Cameo_ Ll L. Ced el edreor] HevGCHTHMD  OHMILD
L&emOL UL 6mL LILGTUTL IgM&THL UTHISTHSIUGL. Qhsl uGH siPcoT @iest
Qamevgiemm HevsHMGen 2 emengl, steorGeu Hlev LwleTUTL (R IHMD 61GI6|LD
@glev (UL aTNeLEMEV.
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Q&WweLLITL 1. 6rCLITG)

Anhg Mevd QFWIELPMM SVGSH6N, LIWITUT(HSET, LG6MOL LML, FTEn60S6I
oMb Hmh eauaNSE&GL  LWaTUGSSULEGLL. S sshe|sealled 2 L h
LIWIESTHM SH6STemLD (70 TPM), HDPE 6MLIGET (0.6 TPM), ATFD 2 LIL| (100 TPM) LOMHMID STP
&G (0.04 TPM) Sh&HWIMEN SILMIGLD. L6 WIGUTLOLS FHHES Mgl
BLAIGSHMESEHD HEDLLT®E DL STHTHFL  QFwiLLL UGS S6Med
HemL QUMILD.

S6uflLIL [HL61119.860)5 & 61T

QeueMUU@D 6T, UFMEWITE SMWSGSHUILLL  QIIGHTEL&HET MHMID ST
2 mm&mer  HeneoluGSHgHeus Sifllamus ShHEGW. SLssheyser (LD
LWETUGSSLUUGLD  SI00E SIMSSHSSIULL  NMHUEMETITENISET  CLP6VLD
SISOHOUUEL.  Sumwsywomer  sfley Celluyl uGHser &&ey  HELULL 6T
ST Qewwiu@Ed. 33% ugluemelled U&GemwLll Ll enl. Gowum( LD6voTsseT6or
1H69)60 8 & 63T6MLOEMUIULILD  [l6vTEuTIL STeLhlemeveMILILD GLOLDLI(HSGILD.

45 QOJFFEL GlLp6L

&L GLomer §SleirGUITg)

QUTSHET QUISSHD WHMID HCHETHET, STSIAFL LOGFTSH6T OHMID STLDLTEL [J&H6IT
Guresim sL_(HLomes QuIhSNrisaNed(hhg F5HWD 61(PWL. Qb LUTHILSHET SMmISHIL
&mev OHMID Calemew CrIHHMEG WL (HEGLD.

Q&WELLITL L 60T CLIT G

Q&weoLmLlqenr CUTEHI, F5HH55HM& 2 (HUTHGLD CLHVMIGENED Femern, LIMUI6VI,
SOUJETSHET, UDLUSET WOMID DG CFL S flienel SLRIGLD. CHTL[JFEILImes
Q&weoum(h QW (MM AHVGHEHSHE S(HHDL F&S IleTeUGHETNEL 2 61TeepIT
2 ILN6 &G aUNeIGHGLD.

G6uflLILY [HL_6119.8 60)8 8 61T

MGG 2 LUSTOIRSGaTNYID MFTFIHET OMID ST 6THIUL LI 6mL &6l
QUTBSHHILL g (HHGLW. DG GFLIg6D CPCB 6UILLUSEHHG Q6WIRSG 6(h 6260
2 MM @QUEGL. QFHTHTEISHET &G UTHSTUMUL  LWl6TL(HSHSHIUTTSHET,
Ceild  UGMLUIL RIS F555MHS GMMSEGLD. SeuuICUTH  QenrFsed
SENSTENLIL QHTHLGHIMD UGHEE@&HS 75 dBA) NeupmUUiGelmg 2 mis
Q& IWLD.

4.6 GLOEVlWEL MM LLEIUNT QL& &L

&L (B Lome & SleoTGLm g)

Qs QLD gnaEaGeal 2 6Tem ¢(h QHTALGIMM LRSTONNGT 2 6megl, iFHeL
GOUIL$555 HTAUTHIGET 6L6VG ONVRISEIMIGET 6THEUD E6L6m6eV.  LDETI
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BN &Er6G SMHEHTE0SH QenLULMIGET gJMHLL &Fa(BLD, W6TL iened NS
&mMeUTHEGel @ (HSHGLD.

Q&wWeLLITL g 6oTCLIT G

AMVEG QeuailC sfle) B Sbevg 2 L& CleueMGUMHMULLTE; eT6rrGeu
6THHENSLOMETT  LUMTHSHLOME  &GMHMIFFHLOL UTHLLD  THFUTTSHSLILEGUSHLm6L.
affjoeney,  SIOWILILD  WOHMID  QUTLMS ML  PAW B EeIeTen
SINNGSIULTE STUUS STES6T, UTSHLL 6L evsHnE QeuelCw 5 H.5.6@
SILILITEL 2_6iTerT60T.

G6uflLIL [HL_61119.860)5 8 61T

6TELEMEL  LOMMID 2 6T &MMELGETL 1080 &SI (33%) UFLLTOND L Tels
o UNflemsenend Q&ML @b U&MWLL UGS Hmeutu®d. Q& 2 6
uebsuuNFlieney GLUGSSID, UDMEISELSHE UMDOINL S 6UPRIGLD LHMID
LIGUTL ML & GOMEGLD. QHTLFFSwWmer  upmofliy  wHmID 2 uNFeum(pLd
SHNGMESHET hI(HCHTMID CHESTeTaTULI(RLD.

4.7 FPS-CQUTHOTTSHT] Flp6L

&L G Lomer§SlerGUITg)

SHMeEnLOWITesT LOMHMILD SHmenLowimm QB TLACLTENT & 1 &G HMHSME0IS
Geuemeveumiilil] 2 (heuMEHSLILUEL. QUTEGBL&ET MHMID CFmeUsHemen 2 6ITeahiT
Qamen(pgHeL  QFUIUG  JBSAYIETOT  HPTDLMISNEL  6UIHLOTET  EUMUILIL|SHED6IT
SH&HEGLD.

QEWELLITL L 6oTCLIT G

QULNSSLOMEST QFIWIOLTL 1q651 GUTEI, SeTeUTLMIG6T WOHMID UFTLHILL CFemeussi
ewpeuld &My 80 Guiy GBI WM, L6V LeMNSLONSEED GeusmeveumILienLL]
QuUmIUTISET. QBH HLLID euflder wMHMID CLDLUGSSUIULL 2 6T&HL L 6mLDLIL
ceod NOMHSHIW QUTHEMTHTISHME URSaTNSHGLD.

G6uflLILY [HL_611q.8 60)8 & 61T

o emeep]  Geuemeveumiiy  WOMID et  CLUTLIGMHEG  (LP6TERIFlend
SMNGSUILELD. SihEIETaT HPTORIGaNL &HTHMID, HLaI WMMID HSTHTILD
AWML HUEID CFVISHID QUMSUND, HMIEUTD FeLpsHl QUITMILIL|6TTE
BL Al &MEHMET  GLHOSTETEHLD. QHMHeOTaIEHEh&HE UTHSTUUTET  Calemev
LOHMILD QIMP&EMSE Hlemevemin&en eTeveom CHIMIGaNVID 2 M CFIWNLRLD.
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48 S LOMID SUTWSTLOTET &Ll GLO6LITEUI LD

&L (hLomarsglerGumg)

sL(pomers  shleseairer GLemLse, 2. Ceonsd sflaser WMHMID CUECHRIR
QUTEGBLSeT &S senalled 2 musHs  Ceuwtu@d. @Qemeu  (WPIgh&euenl
508G &SUUL (R WLMISPHE Q&uniL@LD.

Q&weLLMLIg6oTCUITG)

QFweL(emD  HLhle&Heafled LIWIETDM VST, HDPE 6DLI&G6NT, ATFD 2 LI LDMHMILD
STP 6L B L &Wemel SILMGW. KM SLpabd ervsd (12 TPM), ETP 66L&
(24 TPM), LWTURSSLILILL.  6TEHuICI6vuTLI  (0.10 TPM) LOMMILD  6T6UUGl6TOTL  Cl&IT6voTL
CTEFMIGET (0.05 TPM) GUTETD SIUMWSTLOMET  SHAQSHET  SeUeUlIGUTS  6T(LPHLD.
SOHG  HUMUISTLOMET  QUTBLSERWD  sFflwmer  CeoNefimu  ewpeod  BHLILST,
SGaenWLLUUL L UGHSeMed CaOGSHULL(R TNPCB-SIMSSHSHSUILLL  LDMIGLOMHE
QEWILICUTSET SI6D6VG| TSDF-6@& SILLMLUILIGSSULHLD.

S6OTILIL [HL611q.560)5 8 61T

LG HCOCIW NfGHH6L, ATFD 2 Liemu eLpeoLIQUThenTs amGLD LIWeTUG S SIS60
LOMID  LOSEPOHH QFLWSSagw  shleysemer WAL GLUS — &ulene
2 MHUSSHMWS GOMEGLD. JUTULISTLTeN WOHMID M SLHley&en (GCLeTEImLD
OMID  6TeL6MEL  FeTTgUl @UISSHD) NG&en, 2016 2 L 60T QeIRIGISH 2 Mid
Qeuwuiu@d. Ugeud-3 @60  udleysem UITLHGSILUGLD, G TNPCB &G
SL601(h (LMD FLOFLINSSULBLD.

4.9 QFMHlLET) &SHTHMTPLD LOHMILD LITGSTLIL

&L (BLomeu & SleoTGLm G)

o WPHHeL UNLFlEHeL, QUTHLSMET MBIITEEHL OMHMID 2 LIGJEUUTHISHEN6I
QusEGFHL YAweummIL 6T  QHTLHLFM]  JUTLRIGET  QSHTLJLEDL UImE.
QFBTHOMMISEhSHE HEMELESHEUFRIGZET, MEBUEMMEET, L eV MM UTSHISTLIL
Coemmiger Gumesty  SeoflUULL. UTHSTUIL 2 LUSJEIRSET  eULHRISLILRLD.
Gurgmen (WIS, Glaby WOMID &&STHMIL 2 MG QeuwiumLD.

Q&weLLITL g 6iTCLITG)
2 L 6UHeL SlUMkIGafled HmLDGen, [FEMUMIRIGET, ST WLOMID  CeuluLD
AWM  SILRGL. SmesF  QFWLWmD UGS Seflend  Flwimeo
SMHCOMLLLD, 2 6megp) CeuaflGumm SIeMDLILGET WOMID HTTILmIS  QUIT(H6T
uflmrHo QHEGL. WENHCHSTMID QUG (WEOMm &SHTHM] UFGCEHTHm60 &6l
gmur(y QEuwiu@Lb.

G6uflLILY [HL_611q.8 60) 8 & 61T

@@ LrsGws EHs C&Fe, Q&MAleL uTHSTILS S LRSmer C&FweoLEGSH,
QFMHMETEMELSHET FLLGHHIL 65T QEWMIGEUMS  SOUSTENSGWD.  Sulen6uuriL|

97



SIEMOLILG6T,  eTfleumy  SHeooi(RLNGLILMTES6T  WMHMID  J6UFTHTEL  JGFLDLTeN
LeteN&eT UpRISIUGRLD. HUHH CFHTLIL, JEFTUIERT MESLTEHHE LOMID PPE
Lwetur(® GMSS LUNHEA HL L mser QSTLIhEH HLSSULHLD.

4.10 GUITSGUDTSHG 3}ll6e]

4.10.1 &L (HLOM6uT S S 60TCLIT G|

welUTmOUNed o efemr  SUSTL  QHMHLGIMMUND  (PETODMHUIILIL L
Qamieogienm S LGHHT  SLELIEGSHICUTSH,  SL(BLOmTIL  QUIT(HL &6,
QWIHSTRIGENT, 2 LISIIhiGeT MHMID eNGalandHer CUTEHGUTHSH SIS
Fo(hHL CUTEGUTHG gOHUELD. HQWEIL, 61.@, FJ6M6, LOEWIEL LDMHMID &]6ui
SLLenULSmeT gmMF QFeLeID &H6oie GOMLLITT USRS, 6NH&H6rGeol
o 6lfem HUSML 2 61 &FTMEUGET LOMID QMENSHSHLILLL  LOTULL  FTM6VGET
QLTS FHaTHmS SIGLD. SL(HWmsrd Qg mpleomarnjser wHMID GLMLUTTenel
2a AIfHET LILGTURSSHID Qev@rd GOMLLM] QITEHEIh&GET WOMID @@ F580
QUMSHETIRIGEHLD 2 6Tee1l] CUTEGOUTHS HaT6HEHSHS LMISETNSHELD.

4.10.2 QFWeLLIMLIq.6TGUITG)

QawiebumLIq6rCUTEI, CUTHGUTHS 2 (HUTHSHLD CFHMLHELSIEMMUINGIT CULDEHSHLOTEDT
Qaweoum_(BL6oT QFHTLJUMLWISTS Q(HESD, @HL epeolICUm(HL&6T LMHMID
TR QUIT (T, L& 61Tl 60T 2 616U (IHLD AWIssLD, (WIg &SI L QuIT(, L S6xfledt
QeueM&Qaebad  CUTEHGeUTHE  WLOHMID  afigseflesr  Hesrgfl  LILIGTUILD
S EMEU SILRIGLD. SIS UG UTHEIRIGET HLL O L  @enLGleueiuied
QURIGL, <9CH ChrsdHey aplifsailest QUIGHD (LPSHETEMOUITES QLGS
GLILLTY TSRS, Qb &S] 6UTHEIRIGEHT WOMID €PRISOLOSSHILILL
uesnwimeny GCUTSHGOUTHME 2 61TaTLSHGLD.

4.10.3 HHCUTGIETeT CUTSHG6UTHG FLpIHlem6L

> (WerQmAuiUL L LD weuiumemmuiled 2 erer HUSTL QS TLHLHImM
URSTaN Slembhglenead, Q& OISR aUTsHaT QUISSD CSHTEIL (b
QFMALGIHM LIGHUWMGSLD.

> 6UITS 601G 61fl 60T UM GG ETHMHCLITS) Sl Hgyleren FME06V &ML
LWETUGSGlOUG): omfl&eT, Qev@Gns lems eUTSHIRGT, CLHHEISET, @
&G QUMHERIGET OMHMID SESTILIMT ST,

> CUTS@GaUTSHG FTAeucim:2 §& ChHIMSATND (HTeme0 8-10 OGN LOMHMILD
Lomemew 5-7 LoeweN) LOGLOMenT QpHlFeL smanlUbBHDS, SCH FLOWID 2 &§
ChImseafed slebevmd CHImIGaNeL CUTEGAITEHSH GemmeUTsEGal @\ (H&HGLD.
Ca&fw Qp(HEpFTemeL NH-83 LOMMID WMHEL CBHHERFTEMEL SH-71 Y FliLisne
HmEH LOMID SlETemL  QAHTHOLGIMHD MDWRSEFHES @enemilienL
QULDIRIEG H6TTM 6T
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4.10.4 (WTQLMAWLLLL. S ST HMTTEILNS Fo(hH6L CUTSHGUTHGI

> SL(HLOmE SHLL LD:

= &L (pLDmeoT
N[N N

@wih ki 6T 6ot
(HIQ6ITL, 61,

Qamfleomeny GUTSHGTSHE).

= Qum@peT CUTEGUTHHMES (@h BImesG GCHTIMULILDTS

AWwssLD,

eLpevLIQUIT (L& 6N 6ot
eooeL  GUITETMED6L)

LOMHMILD

15-20

eomfl&Epd, Qgmfeomeny WOHMID GCMUTTsne 2aAILITSEH&HE 62

BITMETEHE 50-60 QOGS 6UTHETIMISEHLD.

> QweoumL (b &L LLD:

= geoUl,

e sefnedor, Cemquid  SMUGeTL MM  HoLH

QenLhlemeu e GUTeTm ePeLLIQUTIHL e CUTSHGeUTHSI.
» (WYSSUULL BMLOGEMET 6UMTQ &ENSIITOTTHEFHE SDILILISHEL.
» DHUINLLULL Sa(Bded CUTHEGUTSHE: CPOOLQUTHLSERSHES @

BITEDENEG

10-12  eOMH&ET, SWIMHILL SUHILILIVISES

OMID € HTMETHEG 80 LIGTNLITEN 6MITS60IRIGE.

4105 UTFSHIH FoHUT®
L euemmaSHNHG6T 2aNUIfHET MHMID LTTEHEUUITET] 6UTS6TRISEh %G
CuUTEILLTEST 2 61T LUMTSHEM euFSH QFWIILILIL (B6iTerg).

QuIT(R 61T

E0SLIT(EILD

TSRSt &Mt QUISSHSHMS

8-10  UMIfIG6N

2 Mg

QFUIUFMSHTSH, MG WHMID @6 F&5&) CUTHOTHGEHHES &6viH S 600
LTSS LGV 6VMIGET €28|&SLILIL (hererneut.

SiLLaueneunt 33- S L HHHMG6T Hievpwea|b CeueflGume]d

THTUTTSSLIUBLD TS UG 660 61608 5 61T

6T 600T. 6UITE 6T 6UMS CHI&sLD ellugLd SLLLD
eLpevLIQUIT(, L g6 et
| |ses enfed | Cuteansy (m seflodl | GG BIONES | o5y g g
lq LILIT& 61T geoul, Gemquwid &MTFUGSTL, | 10-12 LILICTIIRIG6T
(P GeolLLL6)
&6UII&  LMfl&eT  / @umia)uuu_ . Qm@&:mm (5 BHTEONEG .
2 L 6UITIQ SEN SO 8 (61 HEG . QEweoum(y
g LILIT & 6T . . 8-10 LILIGTOTIS61T
Qameini(h O&F6L6UG)
SL_(hLomeu HL_6)1q &65)5:861T N,
3 | sTAFL DGETEET | (SOLEIL, srem@fr. | SO PIOMES | o o omed
. 5-8 LILIGTOTIRIS6IT
aNHGWITsLD)
. A arél SIL&GH0, sLBmer B | @@ bImenss . .
4 6016501 CL RIS T &6 NHCLITELD o4 LG &L (HLomeorLd
5 LLDL.IUJ’m . . / m@ G@mfm 'obgie - sam ) @G Lr,rrsmqrasg SL_(BLomeorLd
SIBLPUTTTIE & &6iT L0607 QI&FUI%H6D 56 LILIGTOTRIG6IT
[OIVIEYE:) 6UNG | @IS MULIETRISET, am , .
6 QUM BTG ET ) : e | 6 bImaseE Qe
(LCVS6IT) | eLPeLIGILIT(TH L 86T, &(HNG6IT L g .
. . . 5-10 LIUIGTOTIRIS 61T &L RI&EpLD
1 GeuetT&el CUTSG TS S
7 LuLITeny  &M&em / | Lsseiulmenj GUITS@eUrs S @(h HTMNES Q&weoum(y
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awm §58] 80 6UTGH6UTMHIG6NT
6UITS6TRIS61T
o GU@L.r)g,Jas'n /LDl a;l_errmgf Qamfleomeny | €2( ,r_r)rrsms.naS(.@ s (uomenid
GLI(pHGIH6IT CUITEG TS G 3-5 LILIGUOTIRIG6IT
o m,@. Q{TL ﬂlf]Ql'JlT@GTl DG QuL}Q&@&,&nm le &60 G)JITUQQII.)@.LZ QEwEHLTGE
CLRIST eomiflaen NBGWITELL LILLI6TOTIRI & 61T
SIRIESH &GS L
10 as@maame SISMHMILD s)ﬂ'mus.mmu_lrrmw@&,@ Y[ G)JITU’@Q[I.)@ .2-3 QELEOUTE
6Ll &6l LOMHMILD SILIMLISITLDTET LIUI6TOTIRI & 61T
sLhleysemen Qe (h ClFeL6U8).

4.10.6 GUT&GEUNHF GHMMLIL HL6LUIG.& 6D &G 6IT

SL(HOmesTd  WOMID  CFWeOUNL I 6tCUTg @ petongest  CUTGID  LIMGISTLILITES
LOMIDL  Soeowwmer  CUTEGMUTSSH QUSsESME 2 MG QFUMSDHSTS,
QUTBSSLOMeTT CUTEGUTHE GLOCLTEIIIENLD HL 6MIG&HM&ESH6ET GFWILLI(RSSLILIBLD.
GODHHLLE (PEEI BHL 6 SHMSBSHATED LIN63T6U(HEUTT L hIGLD:

o CUTEGOUTHEH QBfleed @evevns CHIMIGAND &S  6UTHEIHIS 66
AWs55mE HL L LO(HG6V.

e HLL euaESHNHGT Ceileuns UMIUMISSHILLL  [HIENLPE| LDOHMILD
QeuefGuMID @LRIGm6T QILPRIGSH6L.

o FMEMELGETIEL 6UIT&60T B & SHILOIL_HI&HE06TS SMNFLILSD SIS o 6l
Curs@eaIrds &PMA WLOMID  eurder  HMISHOL  goHUTHSHemen
CUGHSHISH6V.

o SENISHL UetaN&afed CUTEHGeUTHE SNl  Lewamsser, GCeouss
SLEUUTL(R  BLAIGEMSSHET WOMID  UTHSTUL  SIeDLWITEThISE0 6T
Himieged.

o SIPCOT SIAGMHEHEPL 6T €R(HRIGMMWIHE 261 FTENEVSHMT QG IHE
UgmLOfl & &6L.

o L (BBIGT WLOHMID CUTEGUTHSH  29NUWITHEH&STET  OILALIL|6TTT6
OMID LTSI LUNMHE.

411 SILL BLAIGEMSSET STITIONS THFUTTSSLILGBLD HEFSL L6558 6T
el HmOGeT WOMID HEGeomssr &6l  HMLOGEHSSHTET (L ETCDMAUIILL L
2 MUGH eusd, 2wy Qeuliumleney QFWELTEHESD, Couduiuled ST S,
2 UHGIHL WOHMID CUT(HET MSUITEEHEL CFIILUT(HSHmET 2 6aTL_&HlILg, Q&
Gurmgiomer  sleme]  SL(GUUGSSUULTONL LML eumu] 2 LOIpe|&eT  WHMID
Lem&&Eenen 2 (HauTés allfleGs@d. uLGaim S L BLellgsHam&sailed (b
HIUMTSESIURD  BESHL  Lemssem MHMID 2 LADa&eT  epeoLiCum(pbL sefleor
gettemd, QEweopsmm  CeuHluNuwied, eHQUT@BET LwedTur(y WOHMID — HIeH6wor
QEweLUT(H&Haf6T SilqLILemLUN6L SIEHLLITETD ST6oarLiLIL (HelTerTest.
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SiLLeueneunr 34 - I L QEweoLm(hy ST6UIONS THIUTFSHSUILGHLD HEFSHL

L{65) & & 61T
. . HEGL LSS / A R
o, | DL QBWOUTE /| mies0LGD | efipefls Seirenio SLEUUNG LOpID
cLp6VLD . . S6wfLIL [HL 6114 5618861
2_L6ILp& & 6iT
. . el L QU6
@euuQurr@m . . | COBWLTEREHED  SUEOLOLILISST,
SIS 6L (Fevr 6D GISETHEN6TS . .
. . . . . 60U 6UIG&L1q HEHL6IT Falg Ul
1 SerfLnevor, §e06&M, | HIGET QUITIH6T (PM) Q& mevoTL . ..
. . . faifig) GeafliumesTaer,
2 Geus Y5605 (HS6, SUNGWIMqul & cupssLone ol @
Bpise ugmwofluy
HmLA 2 MUGH QEwWeLPEmM 55 W owp SIGSH
) OMID  SEIIGUIMDLE | HITGIGET — QUIT@H6T | LMHMID el | @eneuTSeLILL L FFIJLDIT6DT
&5 (GEWET | (PM), SO,, NO, , BIADI | Q&ML FLTes eosIUL;  2.8bhS ey
QWL (Lp6mM) 2_LAILDeY el 15l69)606MLDS6IT.
gL M §eoL SIS S 60600 Q&mevoT
5 Qa:rrsgum g&%mrﬁmdﬂeg geol] oL g &EMEQR | Siblev e | CaUI&SHeL 26TL_& & GIL_ 65T
LILSTLTG (S0y) 2_1Alpe)y :;u;uulfrumnm CH 15560
QML Eei o ,
GCenmeny(h 6L SDAUDL-TEEN glﬂw, . 2pelser CLOIGUL 2 EDEVSEIT, 2 6ITeEIpIT
- . | @Gemmeng(h (HCl) | (@emLLiulL, . . S
4 LOMHMILD BLIfS L. . QeueNCumm STHCHTLL LD,
. Lo Ln&, SiLl6 | 2 6MeenFLOWILDTESLIL N
Sifleold  FOUBSLILILL ®ue L FFIJLOMED 6rOSILILITS6T
GeudHuNuied eXlemesrgern s :
P X oL Slastasst DO
2 IHHSHL  WOHMID S EMEREMmETS FFIJLDIT6OT SrOSILILITS 6T
5 SN G 6L . . | SI&emW QFWeOTSHSE | C&mesorL Sné
4 . Q&megorL HIG6I e .
QEwebLuTH&eT QLT 6T (B0 Gesfllumeger, e iUl L
Gar W) 2_LISIJ6TRIS6IT
30 W e wppeter @eamwle;
LMEIOF QEILEOUTE (6 | o 5% | afi A gmLisLDILITE
6 Y ( @evenev, ,  Hifcr, Ho D TNQUMRL_&eMedT  LiLIeoTLIT(H
TPH) QUM &861T - .
Gam LOHMILD QULPEESLOMETT
ugmofloy.
. 12 I 2 wgpeten Geamwleo;
7 Qeutiu fygeu el L iy DTSN, QEOEDRV;  « el 2 LALpey et SHMEnLOLIT6T ety
s GUur@®
30 ) o WIF(LpeTenT

DG Q&L (1100 kVA

LOMEMEL, @6LEMV,

Qe L ey

Uem&sGUTEE); 660l 2 6mm;
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UL 60 U968 QULDSHSLOMES S6UuTSMeueniLiL] MMILD LIFTLOFILIL.

peaTQLOmLALICILIL L 8L §8le0\(hH & CO; 2_LOILD6) SelT GEMMEUTSHELD
SLEUUESHSUUL (HLD 2 61T66sT, (LPSHETTMLOWITS SrGGLoment sTHlQUT(HeMNedr LweTum®
(LPG/LNG/PNG), SlmenLolLmest CQ&FWeL (LMD 6llgelemLDLIL WMHMID eUemFUIMISSLILIL L
DG Q&mGLUY QFweour®  SMYEUILTS.  HPMHMEL  HMET  HL6UIGSHMSHEE,
UGHIINGSS5558 6e6H8 emAaneuiliy WOHMID eNfleums U&MOL LI 6L
Guwur® ecpeowd, @Hss HLd co, sLEUUTEH WLOMID  STevHenev
LMHDSMSES  GMOLUUGHSTET @  (PTQEIFFNEHMS IS (LPEMMEMLL
HepN&ESME), s GCaéw &mevihlemev HL_6)Iq &H6M 5 81605 5 (1L 60T
@55IUCUTHMS).
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4.16 THIUMTTHSULGLD UG @606v aumw 2 LOILP6YSET LMHMID &eveflliy

2_5&)5 6l
CO,, CH, WOMID N0 GUTETMH L&KM @66V  QUMTWSHSEET (GHGs) Lo
QeULILLDEDIL &6V LOMHMILD &revihlemev LIMHMSHNHS LI &61T15 &1 63TM 60T

(psoTQmPIbUCL. S L GH6T  GLpedled, LGemd @evew eumu| 2 Lhlpe|sefled
WS YHMIMIGET  6THQUTBT  6THILL,  LO6GITEM] [HISF6Y LOMMID  eUTHEDT
QUISERIGET YGW. QFuwedpemm QA TLjumsn  CeudHuNuied e1HFeNen6uTH6i
GO 555685 L&D QLD UTUSESHMET 2 (HEUTSHGUSILMED. &HMHMIFFLH6L

HemevgFemeninemnil 2 MISEFUIG],

2_LAIpemels

GMDHFH6L,

& 60018 6001 & & 6L

LOMID  GODEHHL  PHWUDMIGSHTET  BL g &mEEemeT  Qhe S L LD
JMHMIGHE&TETuT(H 616G
SIL_LQUEMETIT 40- GHG 2 LOILD6Y&6fl6tT Y 5T JIhIS 6T
. . Qeweoun(® / eumy . )
6T 6T0T. CLp6LLD RN 6D GMILILS6iT
Wasiemo GBIl 2 LAIDeY;
g emen FFJLDIT 63T eNVSILILITS 6T
1 QeI WD LPG/LNG/PNG CO, (COy) ;ﬂ)gmm (Wemmwimest 6Tl
s (HUUBSSULGSDG).
Len&HGLITSH S 2 _LAILD6)| &6,
2 LMV (6 TPH) LPG/LNG/PNG CO; (COy) 8 ﬂ) GU).LDU_II.TGUT . Hoswg
&L (HLum_Lmed
GOMSSHLILILL §).
QeutiL Sy Q&w@@mm 2 SUUMSHSHLD
3 Al L i LPG/LNG/PNG CO; (COz) | ELpeVLD
’ 5L GUUGSSILGAS)
. OesTEMID SemL LB CUT)
4 ;Cr;r _Q&LU(HOO YA esed CO,, NOx L GG QUISSLILHLD;
5IGL) GODHELLE HTHSLD.
. ' SR Ll CO; TNEI? 'HiLL.g,;ﬂa) u@@
5 LOGSTE M HISIT6Y (TNEE) (OO | UGHILINESS S &S SLMMEL
&) SILRIGLD.
(IJ).G\)IJ.QIJH@I_&JGTT le F6 / 2 &ho CUTEG TS S
o | DDDID QLI Ciymed €Oz Cle | ' LiBILed epoold  BTEHLD
QuIT(p L serflet U, . N,O ... 8
. . CUITS GRS 61T GODSSLILLL ).
CUTEHG TS S

GOUY:HevssH, Qul Cams

3l6L6LG 266V 6T 6l LPG/LNG/PNG GMDHS
smjust FallysHmgs Qsnau@erengl, @FHITeL CHIl. GHG 2 LOLPMEUS GOHMEHME).

4.16.1 THFUMNTSHSLULGLD UG Gevev eumw QeueflGWmm Si6meys 6T
o CO, 2I0IPOYSEIT: (DGETEMIOIITS Geerm, UMLUeVJ WwHmID Qeulit  Hye
afl L] QEweoUT(h&Eh&éE LPG/NG/PNG 6THIUNeN(bhSI.
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e CH, IODMID N0 2 IOUPEYGET:  &HHFOM6T  6THQUTIRET  OMHMILD
2 UNHHeL&ESIH 6THLY QLEVTHHTEL LMEE600N5865 5558

o MMUPS 2 LOIPOYSET: OGS LIWIGTUTL 1g60\(hh&, TNEB &HflL 2 LHlpey]
&My6wi (~0.82 tCO,/MWh) SllqLLImLUN6L SN LILLL &)

UGLIHET co, 2 10pe] HAUTE (CHTITWLDTS):

o &6WeN, UMLIEVIJ, TFH LPG/LNG/PNG [BIS&IJ6: ~50-60 tCO,/S6801(h

e DG Q&MGULY (SI6UFTSHTL LIWLIETUT(R): ~2-5 tCO,/4,6801(h

o LDI6OTEMY MISGTEY: ~730-750 tCO,/SY600I(H (1000 KWh/BITET, 330 [BITL&6iT/24,6001(h
g LILIemL_UN6L)

4.16.2 GewoilLIL 2 &5\ & 6T
THQUT(H6T & QFWEL(PEMM 2 SHLLTSHSHLD
o BMIUT-SILISHH 6THOUTBL &06NS HIJHGI, LPGLNG/PNG LNJ&HSHCUISLOTSLI
LIw16oTLI(H & 81 & 6L.
o Gemer, UMe) MM TFH @60 SHMEnLDUITET LIJ6sT] 6MiqaemLOLIL LDMHMILD
gilwment etfluy s (Quum@.
o SMMEL Hmemeurll LITMDI&ES 2 LISFEIHISEM6T HeUeULIGLITE LITMLOF &5 6L.

QDML Hmedr
o GMmMeL Hmetr Q&ML CLOMLLMJ&6T, LLDLGET MHMID  lg6nifeiseaileo
uwiestum(y.
o QaweLpsmm 2 LUSTEIRISATEL MM HHTCeU6 QUISEHGEN6T (VFDEE)
€2 (5 RIS 6M6T0TLILY.

o Q&weomM LOI6T LIWLIGTUML 60L& GmM&S HEHLUIL LMoy,
UgIUNS555658 TfEsHS LHMID . LCFL &6
o S YMMEL MISHTUESHTE Fasn] Ffll CL6ET6LSEp&HSTsTT JHLT(.
e CO; 2MEHHWIMHEEF QFWLLI(HLD 33% UG ULl GUr(® (10.8 g&5I)).
o CGLUESHSUULL euflensliu(GHSHNGSHTE GCeusbns euan(hh, HHs 2 uiif
euaMd Q&meL oy Qenmsamensd CaHIHoS(HSS6L.
CUTEHGUTHE] & SETEUTL kIS 6T
o umEe 2 LOIPEMENS GmMES CLPeOLIAUT(HET eNHCWITSLD WHMID Suimfliiy
SIMILILIGHEO6TT 2 &HG S L LOIL 6.
o AUTIRET ST QBMEIIL.  UTHETHSEHSHES  (LP6ITEDIFleMD  HMILD
JOMILEHSHEME 62 (I MHIFH6M6T01SH & 6L.

8 6001 &IT 6uoflLILY
o 2 10Ipe) SEusTENLILSSTer  QHTLFFS T  eTHQUTIRET  HIST6Y
&6001SHIT6UOTILIL.
o GMDLUL GUMLLILSEDET  SIMLIIMEND  &mevor  SeUeulICUTE Y MHmeL
& 60011561 & & 61T.

o QUBLMHET &OHMIFHHOL SNEMEHHaTL L&D @evev eumu 2 LHpe|s
FeneUsF GC&FJSHS6V.
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4.17 eweolIQUMBLS6fletT CUTSGEUTSHH 6T &THSLD

WearQumilwiur L. CUTH @GS S (LM

(peaTQLOMLAILICILIL L HimoLH 2 MUGHG SHLL GHMHSmes SIS G
COELLIGIUT(BL&ET,  (PIRSSLULULL.  QUT@L&SeT OMID  SLH6SHET P LU L
eumfl&em MWD CLRSTSHmTL LWeTUGSSH &msnev eulfliimsg L (HGL Qasmeu(h
Q&eveolL(BLD. [pulled, puileL-FMeMEL  HLELG|  HOTGEUWT  Sllg LILIEML UTEVT6TT
CUTEGUTSS 6TGIQD (LPTELMAWILLL ©N6LEmEV.

SILL UM 41- FTEO6VL GCUTSHGUTHSHTEL JHUBLD HDMIFH:LH6L LTSILIL S 6T

&DM|& G LoD QQUUHU.G:E:!JIJ@LD g,rr&gg,glm GO B SOESS
Faml ST&HSLD S6UTEMLD
. .| &, COLUULL.  6UT&6DTHIS6NT 60T
. PM, NO,, SO, 2 LAILD&)|Se . .
&MHmILLM S 2 emeen oWl | Lwestum(®, PUC-
STMHMIET IJLD CLITE(® el & S LISSUULL, | FTTMeNSSULLL. LTS,
GAUTSSOGH) Berégalqul | 2 &bHG LW SILL LOL 6L
L&6LCIBIY CUTEG TS G,
&6 & 6UMSEsTRIG6MeoT | S, Gouss S (uur,
FSHHID &LO6L QUIEESE0BHS QB | GMISIL GUIGLULSEEE SIS
FHHLD &IT6L U637 Slg LILIN G &
5NT55.
H@LTHL
CUTEGeUTS S 550G 3‘@?@&.) . LF;]@QG).]/QG.).I'GTﬂG'U_IQ]g;Q)., .
Apflse 6UITS 601 BLLOMLL LD | G60MbhS 26  UMIG&EMm  OHMID
P SifsHLy auflengLl UGS uNedr
Uwisstum®
&6UIIS  6UTSHEUTHRIS6N60T LUNHE QUM 6L (BB,
EMeneL LUMHISTLL | QUISHSSHST60 alus gl | GMDHS LIGOEN&S6IT, 6UETSHS HM& 6T
gmuUELD SUIMWILD Geud UG 6N
. eLpL il L 6Vl &6,
LD6GOT & . . . . .
eLPELLIQUIT (I, L & 61l 63T Um&S6TNEHS | SeUFTSHT6L &8l6)
Fmeneo Gy L . -
o 586 585558 SHONG6T, 2 L 6ol HHHLD
&2 QEFWIWLD HEML (LD 6DMS6T
. YA . . | &gnwé& FITMEVL&EMETS
&@.ﬂo . ¢ SIMLOMIS €1 5& @@mmgUL SNJH &I, NH-83/SH-71
QUMLPENIL_LD 0] . o
QenLuim QPGS QFLQID LIMTeNG

417.1 AHM CUTSHGaTSHG aN@GLUUisaflsr WHLITEH

1. guilev GUIT&GUTSHG)I
o SB&eTer  gulled  Hemeowid
CemymuLLTs 6 &.5 QFTamevalled 2 6iTerg).
o fusrl QsmALgImM LhSTENDHG NIHCUs Juiled LSSITL(H SI6L6VG)
&G MBWMEHD 2 6MEHL_L6MIOLIL 6THIOD @6Lsmev.

(LDETOTLILIT6mI M)

gL QLHHOBHS
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o (IPFHEL LMHMID HMLF ML QMWILILISGES Fo(hHL &FMemew CUTSHGUTSHS)
QetiemIld CHemauLILI(RLD.
o ueLGaIm eweolAUTBLGmeT S CFTGHEHMTES  MEHUITETEUS M6
919l QFeva| LOHMID SenaumL & &L (HLUTEHS6N.
Wgeemnn:Juiled CUTHGITSSH QSTAOLHIL L FHWTSECUT 6LEVG QUG EMTSIT]
FHWLTSCeur FMgHEHWILHI6L6M6VL.

2. gullev-gmemev GUITS G6unSH gl
o QUTBLEHmET QUMD  MSWTEHHL  (JulededBhEH  OMIl&ES),
3G &GLD:
v Gé 2 (HeurssLd
v eTHQUTB6T HIST6Y
v @OLILSMETS 6MSULITEDS 6D
o Qp&Lpeumerr  GereurLm&eT CHmeulu@d QsrGS eumflwmer  BHmLO
2 DUSHEES JHDHL6V.
Wigemr:Chrlg. FTeme CUTHEG6UTSHMS el JuileL-gmemev CUTSHGUTSHS 6THS
GOMIFFHLOED HETeMDMUIL|LD SeNSHTG).

3. HETGaUWT-SLO-Juiléd CUTS(G6UTSHE)
o QT&HHLOMS, €MenmLl Qum(pemens NSWITEHEUHMDS MM GEN
QUTHSSLOTETIG| (61.8M. HVESF, HT)I).
e @hssH SHLI uLCGam QuIDNUIL UmIUSMeTE Q&ML L6V
CPEVLICILIT (L S6mENT 2 6TeNL S&ILIS).
o UMTESHHMNG QeueflGu et  &eoTGeuwty HMIUDL SIS SSHLILL TG
LODID BOL PEDDES FHMHSHEO6V.
Wemr:Qns SHLLSGHINDG &Gl  SqlusmLuleomsst  CUTSG6UTSHS)
QUITBHSTE.

SILLaUem6unT 42- FTeM6V L (R CUTEHGeuTHGISemer Hlwmuiu®sseo

ERUNC] BHwTwiuG$sised

" S L genb NH-83 LDOMID SH-71 2 L 63T H6dTS
o QeneussLILL (Hereng).
QUITHET 6UMS SLEUUGSHHULL L. Si6T6ey&emed 6L eLeVLIGILIT(HL &6l
QB HLD6Y & & 60T6mLD QaTGH QFWLUTHSHEFHE QBHSHLDEUTET HemeuTL higeT GCgsmel.
SOHMIFFLHEL LITHILIL SO, 2 6TeenJOWITSSUIULL G WOMID Hijal§éssFalq g
@@@@@mm SIPCOT-SIMISSFSSLILL L. 2 61T FTeM6D 2 61T&HL L 6MLOLIL
B6u15 51D
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4.17.2 MUY LOHMID GLOEOTEIENLD HL 6LIG.& 61 & 6iT

o IIMEHH QUTHEIRGEHLD 556 @6LEVTEH EUMSUIED CLPLLILIL g (h&HESLD.

o PUC-EMETMeM&ESLILILL, BS-VI @\6WISHSHLOMEI 6UTSHEORIG6M6or LutsorLIm(h.

o« 28§58 Chomsmerd 507685 SHWLMNIW CUTEGTSHSH L L 6D6TUIS6N

o QUAMTESH MG 2 6 LUMTHEM OHMID LU ST QUHKISLILIL (BETeng).

o GUUWIGBLUYUSERSG AH(HEHL @Qrey ChImiGeNed 6008 6UTSHEIMIGHT C&F606V
SIMIDG @eL6me6V.

o HmPe|CaiaGCumd QL KGN QIPESLOTET FTmeL GleML HH6L LOMMID
S SIL&EGH6.

sNaN&sUULL Q& TALGImM LRSTaNMGeT 2 61em @L D, Juiled UsSHeUTL (b
@eveong gl UTUPSUILGSHSUIULL  eLpeolICUT@GeT Swalleugd WmMMID  GeDhS
CUTHG6EUTSHG HeTEYGET PHWUDMME &H([HSHSH6L C&Te(, NIHHCWS FreneoLl
Curs@eaIrsds Wsa b FTHHLILTEGE, &SONFHLVES gOOGH  LDOMID
Hmenwwimet aNGUULTGW. qHIUTTSSLUUGL SHTEHSMIGT HMlwienel LDOHMILD
2_6iTeep JLOIILDMTESLILILL6m6), GLglld GUT(hSSLOMesT GLOELTEHUEMLD [HL 61 &6ME 6l
ceud HMWLUL GmMMSSLILI(HLD.
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S1GHwmu v
LrmHmisefler UGUUTlea]

51 IM(PSLD

Lo M) &erfleor LGLIUMe) 6T60TLIG) &OMIF & LH6L SM5S A B
QFweL(WemDuilett  ep(phRIHMEHS UGHWTSLD, @&  (WeTCmAuIbULL
L sHmaner g CHie| wmMID QSHTHLBHIL LUSHMS FJHMISESTETEUH M6
LeLGaum FrHHinmen aNGBLURIGMET PIMImEG CHTHSHNGS C&HTEHu(HeTeang).
Qs UGLUTLNeT CBHT&HSD, FTHEIILTET &HOMIFSHLPD, &FeH& WOHMID &HHTHTY
STESRIGDNS GMDEHH, S L CHTEHESRISMOT DL WSHFalqll (6 LLTHIL ML
SIOLILITEMND  STELSTGSWD. Qb SUSSHWMUID  PETQLIHWINLLL. S SH6or
SHLLIOLeL &LLHHOL sSHBSHUUGLD WwIOMm QSTHEOHILLUKISET WMHMID LOTHM)
SaTmiseilest  (pemowmenr  WLHOIS ML QUPRIGHDS, HDS5H QSTLIHE)
QFMAGLHIL LI, &OMI& F L6V, QUITBETTSHTY LOMMILD @ (PHIGULPEOM
Ll &evemev1 &6 6tT Slig LILenLuN6L CoIHOSHHEHSLILL L N (BLILS S S T6vT
Humuiu@ésemen aIPhIGHMDS).

Qs SSHWMLGSHeL LHON_OUCL  wrHMSailed uLGam QFUe MM
QFMHLHIL UMIGET WHMID FTHHWILTT S L QL Rsalss wHITEH SILhGLD.
WeQmPwIbUL L. GUTLiger GCHemel WOHMID bHetenln&snear WHLNHDLCUTS)
"SILLLD @eLemev” 6T65TMH MMM MM EHIONES &([HSHLILIL (H6Terng).

5.2 LOMMHMI CHTLN6LHIL LIS 6iT

&HHHMHSHD WMHMID SHLLLOL 6L SLLGH6v, QFweouT (K SHmedr, &MHMIFFLH6L
QFWLHMeTT, euem  HIGFE| WOMID  HOLAPMMUNL 2 6mem  GMHMIFFLH6L
ANHWPODEHELEHESG QWHIGHL YPHUWeumemML QUTMISS (LPESTCTLHWLINLL L
QaMALGINM HL GG &HMESHTET LGN QHTLHOMIL L N@GLILMISGT WHLITEH
QeuwdulLer. 98s HmmeL [HSTe| SLEGUUTLDOM 2 LOIPe&eT LmmID
LIGUTLML S  GODOUUSHSTET  UHIUIMISSLILIL L CHT&&LD Q& megoTL
QULDSHSHLOMEN CFUICO (MM QHTLAGOHIL LIBIGET SpJTUILILILL 60T, S460TT60 Seummeor
919& GHMIFFHLPEL FL LD SHMPEUILTS Semed el(HLOLLILIL 6LV

CaInesHésUIuLL Q&MLHICLHIL_LILD HepNssUuL L QFMLACLGle™M
HenL (LPMMSBEMET SqLILIDL UITSHS CSHTEIL G WLOHMID QFwWeOLUTH&HeML 2 &bHS
QewevHmest  LOHMID  Henevgsemenwent 2. MG  CQFLUFNHSHTS  Heier
Qewebpsmm SLEUUTEHSEMET 2 6L SEILG. HDMEL-EMEMICTET  S6MLOLIL|S6T,
SMUenWImes  eTHlQUT@BeT Lwieoum(y  WOMID  BLOUSLOTET  OT& &L GUUTL G
aflgpmmamer  gOMIGEETaTOUSHL  (WPEEWGHID  CQETRESLILL (HeTeng).
LUMIeOH&HSMenT  6THQUTIHEMTS  LPGANG/PNG U LWTUGSHS NS G0
SMUeNLOWITET  6THILLY  LGGILS6ET  STIewIongs CoHIHheSHSSULLHeTeng, &6
allemeneuns HL  eLeLF Hyeu LmGLigel HAUTHLSERL 60 eUNGLLCUTS)
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GMOHS HIGET CUTIHET, &FeoUlJ 6L YP&HMEEG WLOMID @i mbd Hlemev
LI&GUTEH 2 (HeUTEHSD gHUBHME.

CPcB  WPOMID  TNPCB 2 I0IDe]  FIHMLEEFSHEG ~QuhiGalms 2 mid
QFIIFMHSHTSH, VSILLITSHET, ML Q&L Ig&6T WOMID HIH CE&FLIL NLGH6N
Gumeotm GwuL L SMmHm LOIM& SL(buum_® SI6MLOLIL|S6TT Ans
QFWI6L (LPEDMU|L_ 65T €2 (IH RIS 6M6T0TSSLILIL_ (B 61TerT6oT. TH60T 60T T} CaemeuemILIs
GmOUUSHEGL  sPf] QaelCupmdmss GopuusHEGL Bi-Hmeaerer
QFWLUPMMSET WOMID  &HHSHSHSIULL  SHabemy WLMIGEPHE QFUISHED
ShHwemel QeneussUUL(Bereter. CHIHEGHGSUULL. QHTHLHILLGHH6L LSl
SlLevg CeMHHHULLTEH CFWPMMSET 6IFHQID @QeLemew, @&6T  CLP6VLD
QamAlLmLL  CHmLaNuile SILMLUSGMSS GOmSHSH B s  Qauweour (b
BLOLSSS6Tenenl 2 MG QFIHMS).

RL(RAwrsswns, GCaihtshésUulL.  QFMAOEBLL  WIHN 2 MUSHSSHme,
GOMIERHO0  UTHSTULY, QFweoum_ (B UTHSTUY  LOHMID  (PRIGLOOMD
Qanssd SEWINMISES QLG (h 2.5hH% FhHameeamil QPRIGHADS, QI
WsTQMAWbULL. L HHADG WNs6eID QUTIhSSLOMeT all(BHLLILLTS MDEMSE).

5.3 LOMHM| HTHSH 6 LGLUMILE

CaimeshéasuulL QLD SmFHTTUUTai LMl LD LO6LUTemmMUNeL 2 66
SIPCOT  QFMAMCLL ML EG6T  Smhgleneng. Q&  @PhSOSSILLL
Qamevglemm  QeMIFHESTE  GOIUUTE 2 (hTESUULL  SIJEFMHISSSHTEL
SIMNQNGSLILL L QamLHleLGIMM sTervGL L G LD. SIMNQNSSHLILL L
QaTHINHCUL ML &G Q@G @b, HwiblssiurL Heo  Lweruml
LDGTITL U HGHIL 60T QEWIRIGH, CLTGIQUTET 2 MG L 6D HlewLLUG LOMHMID
L ou’L  Qamileogienm  Guburl @G  eNSlupammaemen Sl Lllig L
o MG QFLAME, @6 cpeod Hew LweTUTL (R GLOTHEL&HET  OHMID
GOMIEFHLOO0 N(PSIHIGNET FTSHELISFMISHMTES GODEHMG).

GMHMIFGHLPED SHEOIGCEITLL S0, HLL Febd &OHMEFFHLPL FHULTE 2 curjEHmedt
QMUbBS WML FLLULTEULTS UTHSTSEUULL  UGSHSHeTer  alaTailevhid
FEITEOWIRIGET, GCHHAW  URSTESET, SLGEOM]  e(PRIGUPEND  LOEITL 6LMIGET
oMb NeN&sIULL.  eussr  Hleomisem  CuTsimauOMIGEE  QeuefGul
HemuNssUUL L. QLS GITHSE@HHGT SMDHSHIETNG. (PSEI MG,
STLEUMLIGET WOMID GlBj WSTIRSMNOBHE CUTSHILTET lete| LNl
ugmof&sUUGHmE. Q@UNamIbD, SasHsr 10 S s&OHmetalled  &ev
SNNNGSLILLTE &MY &TH&6T WLMHMID  BiHleneosst 2 emerer,  eummled
SILMIGLD.

> aLCm@ Crréé &wmy 562 &5 Qgmemevalsy afijemen sMiLsESTE,

> CGumGs &My 573 &8 Qgmemevealled Siowyg STULUSST(H,

> Q&6tiCLMHE CHTES &y 8.02 &5 QgTenevalled QUTLIMS DML SHTLILS

&n(.
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a(HHVNS, FUWHATHHANEG SHAYIETAT @(h GOMD CHTHAPES CHTHS &M
467 .5 gMsHevid, CoummsGMes Gerd Q& eTCLMmGs CHTES &wmy 9 &

SMHIVID SAHLODHSI NS

Qb SIDFRIGET FLL eteLemeLUNCOI(BHGH CUTHIOTEN SeTe] CFHTemevailed
o eitermeor, GOgId  (peTQMAWILILLL. & SLGUUT(h WOHMID  &GHMIEFFH L6
GLDeLMETITEMLD [HL_6MIG HM&HGEETEL, Qbh& JOLNGEMN6 61hHG LITSHEHLOMES &S5RG EHLD
THTUMTSHSLIL(H6USH6LME.

CopsmésuulL.  QLD, CQamHlevgemm URESTaIDGeT bel@ euajhs
2 GMGLLMOLILITEL Ll Sm&,. @QHL 261 LOMID WG FTMCLSET,
MBI ST  SUMLOLILS6T, OTEFMILD  WwHMmID 2 mGwimer B HenL&GLD
601601 S, ELIene Sl RIGLD. @ (PRIG LMD G5 6m6US6NTeL
HyewuNssUUL Geraruly, QFWEOUNMD  VGSHET, &THM  Wr&E &L (HUUTL G
mLL&eT,  SHleyBy &HAHSHIUL  eusHsen, SUTWSFLOTET Sl GCailLLy
UGHGem LOMID QMg Heoll uFLUeTaNeL GMDHIULFID 33% 2 66 _S&Hlul
ugemL ULenl GuTeTn SHwmeudlil S L samisener QL aNES &5 LGS
CUTEILTETIE. HEHSHMSUW 2 6MHLL DL HenL LG FaBHeL [Hev GCowumr®p
LOMHMILD Q&TLJLemL Wl &M & Lp6L Q&MHSTUSHERSHSHMTT  CHEMEUMIL
SEMNEFLONSHS GDMEHME).
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SIS WL Vi
GHMIFFHLPL SHevorsmewflly S Lb

6.0 GUITE)

Qb SIS SLIMUILD & 6oLy [hL_6211q.861 85617601 Q&FWIELEMEM6TTS
SEOUSMENILSDHETET  QFHTHOLMILL  SDFRIGHMET 2 6L SHIG  (Slenail (b
(LM, e UGLUUTIIE], HMSHSUILED L L 6UMETISH6T,  SEUFTEHT6V
BOL (Weom&eT,  elifleumssr ULQQL  WOMID  QSBTEAT(NHED L L 6UEDCTISH6IT
o2 LUL). &L(pwmerd womib QFweour(h Heneouller GCUTE &MHMIFFHLH6L
SEUSBTENLILINGT &([H5S5 CLLFlGHev; sHausmaill cugdHseaflsoi CHemeu HMID
SESTENLL  SIHTOeuen, QL ID, SlaTe(h&ESH6T, SIelseaiel QHTGLL LMHMILD
uGUUMle]; Siquuel. euifl FreusEnl el eUiE WLOMID gOHMISCSTeTETILL L
aNSUpmM&SST WOHMID HMNGMHSHUIL L SlemdliL WOMID CHTLL  SH6uorgmeuLiL
HLLSHHMG QORIGHL Y &Huwlenel aleufhigHefled SiLhiGLD.

6.1 &HMIFFHLH6L GLOCLTETIEOLD SIGOLOLIL

smHm woHmid  Filed wreEUGSHsaNsT  QeuaMCwmMHMESE SLELUUGSS
LeLGoUM (PRIGUMD BmiaahisaTed Sihaneoder Hiyuuiléaeiu G Slermen.
@GCaCUmeL, QFMAMFTMELEHET HhGET 2 MHUSHUNL eueThIGEmET  SMLDLIL
LweTU(RGGlalemng  2a1HGaNULSHSTEHED, 2 MusHuilest 6@, WL HEG
slla&aNeT  SleTmald  GMMEHaD 2GS  UMEBUTL, eI (b
SEWI(BD &FOMIFHLPL MEMEHMWS SWMHLILUSNG (b SLLMU HOL (LHEHM
UfH&IOTESULUGHADG. Q& CUTHLLTEIHTS @eLene, ¢Glemeiled @& SIG6d
GMMIFHLPL QFWELSH M FLLLOGTM LOMID CETTm&ES GCHameusamenll LLTHE
QFuleug L (BN,  QHTLIHG  UJHH  QFLWD  6TeTUSMHSTe
2 HHTUTHHMS CUPRIGTG).

steoiGey, LNIMHHWSHeT  QFweoLuTG&eT, SWMHllLSHeT LOHMID  CHFmeuse
SOMIEGHEOIET  HLOHG CFOQID  HDMSGS (ST LOMID  EGHISHETILIL
Hmern) QeanhiGelams 2 miG  QFLSDHETE  QFMHLGIEHD L GHH6L
GMMIFGHLPL  GOeLMEIENLD ML  (EMS) UFhGHOISSULGHDS. Q& &I
SIOWLILSEHL 6T  LASID  ¢&HSHILCUTEUSHTEL, LN6iTeu(HD  FHlenewil  LNifleyseriled
Camg L (hd SMTLLUUL(heTenLly 6260T6mM 2 (HeUTSHS (LPETCMPWILLILL FI. EMS -
SIS JIEMIOLIL, LURIEG WOHMID QUIMIIL&eT - SCLp Q&HT(H&SUILIL (BeTers.

6.2 &HMIFHLP6L CLOLTEITEMLD EMLOLILTGH 2 (HEUTSHELD
AQns CQsmHmETmeLUTNeT SFOMIFFHLPL  Geomeenid  Siemwlly,  SHLUUSSG
WSEWGHGHIOID eMGHH, ST HETOD LSS eleneneysamer HS&HESH6|LD,
SIG60T UMGHSLOMES TenaTa|&HemneT Gamm&sHeld 2 5. Q&:
o Qamiimamemeouilest QFWEOLTESETTEL 6T(PL HMHMIFFHLOL LTHLILSHmETE
S MIhG WSLIEH CFIISH6D;
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FLDLIEUMIG6T, QLIS &I &6l LOMHMILD & SHLILDT60T SIUEFT&HT6L
HLHmeEaNel(GhG TPL FMOMIFSHOOL allmarasmerd &6l Mib
LHIGEH QFUIHEL;

QETLIUOLUW FLL LbOMID PRGN GCHEmeUSmar SiemL UITaTD
SITE0T6YLD;

(P ETEDIFIENLOGHENET  SIMLIITETLD  STETIELD, CUTHSSHLOMET  &HHMIE & LO6L
Crr&smiseT WOHMID @esEGaHmen HImuléseald 2 56 s6v;

Qaremems  CQHMGSHSLUUGIME 2.MmiG  CFLUsHSETS S LLOIL 6D,
SL(buum@, &6001ST6UTTILILY, 560N &0 5 LOMHMILD QEweoLIm(h&em6r
HOuMLe] QFUISHH Q&M 6TeMHTHGSH6D; LDMHMILD

LomeHleu(HLD & LDH6eM6L & 1 &G egmu SleueuliGuImg) LSS L
SIS RIGET, QGH6OIMTL G CQUT(HSSLOMETSHTE G)\([h&HESLD.

6.3 (HMMLIL HL UG &S Sl QFWeLU[HSHHD L L 616D 6v0T

Abs

QemAmemsmeoulet 2 Wiy HJeursd &OHMIEFHLVNES 2 &b (PmMUiled

2§61 GQFweoLT(hasemen CbUGSS 2 miFUauGerearg OMID Qb ChTESESHMS
SIOLUGMSHTEN HMETHG (PWDHESMOTLD Y HHEHAME. QH6oTLIG, ) 6m60UN6DT
Qweoum_ (B SLLSHSH6L (PODOWITET  FMHMIFFHLPL  GLOELTEHIIEND  Sl6eMLDLIL
Hmieiu@w, @& WVemeu@ld b6 UGSHSHmenr 2 6manl_S&ll  eueulGUTS)
&HMIFGHLH6L HUUMIme CLOMESTETEHLD:

FLLLOGTD LOOMID PRGN CHEMEUSET;

GMUIL 5565 SIET6Y (Ih &G 6NT LOHMILD Sleum 6ot GMHMI&F F;LH6L
SM&EHMGEmeT HLITE QFLGEL WLHMID LHeY C&FIISH60;
eTQmAMINUGLD  &MHMIFSHLP6L CLOELTEIND  HEML (LPMMEET LOMHMILD
henL (emm&eT UMMl EHOUMLIE]; MHMID

WLHOGU SEMHMIFHLHE FLOLIRISHT WOMID FLLID, €(LPRIGULPMMDSET
9IV6VG MGl 2 6T6m  QBMETEMSHET  OMID  HEOL (LPMMEEHHS
QemmeTss ©MHS alengameoulled(Bh CUDLUULL  &([HSHSSHSH0ne6rT
LHIIEH QFUIHED.

&OMIFGHLH6L WEHLUMIE| 66l (IhaITOINMME 6MSILITEHLD:

Ny&femeurden OOMID GMOUTHSETN6T H6T6mLd OMHMID Sl6NT6;
gunHmmE  FHAFLMSDHEG 6UPRISILL  Ceoueturgl  (LP6ITENIIF6MLDSET;
LOMHMILD

Coemeuulmenr  LeNITaT&HET OOMID  CUTIHET  6UOTRIGET 6L WITETLD
smesorLiLL (b SO 655 Qewtu@eums 2 M QEWUHM&TE
QUG UMWLSGSHLILL L. ¢ GCWLUTL(HS SILLLD.
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&GHMIFFHLOE0 CLOEOTEIENLD LI 6 & 6iT
GOMIFHLPEL  GLOGLMETIINID  EMDLILSHEHL 60T  QEWIRIGEIMSU|D,  SFDOMIF & LH6L
ChTe&mGe WLOMID @QeEGEHMmET  SlMLISDHETET  Slemmalu|d  Hepés,
M6V (5 US| Ssmwlemnu Himiel ugmoflés Geuss(hbd. 1M LSHe6| s EnL 65
(FLLIDGTMD, FHeuN&emd  WOMID  MISUIe]  N&EMESHET)  Fa(bHEONS,
CGevrmeiniemid LIGley&e LNsTeu(heusmeumsnms GMILNL GCeueor(hLb:

e Qawsss CHTeLEN LMHMID FHAFILISHE BHL6UGEHMS LHMIL ONCUFHIGET;

o UaMI&6NT WOMID QSHTLJ HLellg&ensgeileor eNlelfmiger

o QUTHSGSLOMET eRUILHSSMIT OMID FLMETULIT &&H6EM6V;

o Sule] WOMID UFTLHILL SiM&NSESET;

o FHUMEUS SHEUGHTEUNSHSH60; DHMILD

o GMHMIFHLLL LUNDE LS 6 ST

GHMIFFHLOE0 GLOEOTEIELD LOHILILIEH & 6iT

WdHs Hjeursd, &OMIFSHLPL  GOELMEUEMD  SlMDLML  (EMS)  I&60
QAUTHSSSMBW|D  QFWLHDMmeTLD 2 M CFLMSDETE  eUIGCLITS)
wHuumie| Qe Geumu@d. &OHMIFHLPD CQ&TeTems OMID QHTL[JFEWITe
WeTCermEHMSTenT  CHTESRIGNL  FTHHUILMET  LIHOHRISaTNsET  CHemeu
eI MLILL G SHHHCHMHU S (HSHSHMRIG6T Q& WIILILI(HLD.

GOMLUL BHL6UIGSHMSS 66T QFWEOLEHSHHL L L 616m 600

SHHMUD - 4 Q60 UfHEOISGSLIULL  SEWNLL BL 6 SNEHS6NT, S L &H6or
QEweLLUT(RHEMTEL &FOHMIFHLPNIGSG gOURL UTHLUMLS GMMEGLD ImSUTIeL
Q&weLL(HHSHLILIL Geueuor(pLD. G6uonLIL [HL_6)11q.56M & &6M 61T cTeM& TS
QFweoLbh S IUMS  6TaNHTHEGD  uUemSHUTNL, CFWELL(HSH6N6T  LilgLiLilg Uimeor
wpergmiflenn ECL 2 6o L L eusnemiuiled Q&HTHSSHUILIL (HeTeng).

SILL6U6m6TT 24- QEFWLLHSHSHEL L L 616D 6T

6T 600T. LIl &1 60 & 61T Chrs GCHemeu SIL_L_61160) 6507

ST LDIT&:&

1 sL(uur(y AQUISGUSDHG (Lp 6T o L 60TIqUIMS
HL_6)1q. 56008
By wwre  sLGUUTLE ) ) .

2 P QBMLRIG6USDE (6T 2 L 63TlqUIMS

3 555% . &:I_.Q,\uum_@ Qaem_msUUL L CaHT(h 2 L 63llqUIMs
HL_6)1q &60) & G611

A B’rﬂ.)g)j&.@g&)' LITGISITLIL [5]66)@ o eumflwims o | aiquin
oMb Gwurk Q&weLLI(h5 560

6.4 &MHMIFFHLO6L & 66015 evoilLIL|
@ SlemaflBGsamar  afWemmest, GCgemeumsnr il (B AHTCleU6TISET,
gemail_ et LB Oou L @Lib, ey GEOUY wOHMID uGLumie],
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SIN&MSUINL 6L

SILLQIMEUIGET  OMID  UFTHITEL

HEDIL_ (LP6DMSH6IT

SpAweunenm eNifleurs aNeuflé@d @b QSHMHOMIL LS SLLLD, WwHmILD

(b) CHEMAUUITET 2 LIGFOIRIGET WMMID  CQUTIHL&ET,  CHTLACLHIL LI

LOMHMILD

Byeuns weNgeuasSHmams alfleurs ULQQL(G&6T LMD C&TET(L 6L
SILL_6)60)6T01861T.
WPeTQMAWILULL.  Hemew  QFWEOLUTHRSHEHSSTET  GHMIFFHLOED  SHEUUSHTCUUNLIL
Nesteu@BLOTM BHL SSHLILIELD:

sl HoLb;
By woHOID sNBT SLb;
BOTEFEL SI6T6YG61T;
LOGBUTEwN60T SIJLD; LOMHMILD
ugGenLl Ul enL. Gowum®.

SILLGUEMET 44- HDMIFFHLO60 QAGTLIUTET LM &65or&HMeweilliL HL6MIQ. 5618 8 6lT

CHemeu.
6T 6UOT. SEOTSIT6uoiILIL e leuy s 6 Gy

CamlLg&er 2 ulfeumpe] eNHg5HMES SGUSTHMNESLD, 6U6TEE o

1 CUITGILDTETSH THELD f@jurrjés&ﬂu@m amEUIID @ LILIMS LTESADE @G
o2 MIAILGSSHOLD LGOI LI DL 6DUIS HEUTISHTEuNSHS6LD. Sk
smom  wreur®, B  wresur@®,  wew  wre&UTE  Cumsiim

) GOHMIFHLPOID  HTHEHME JHUGSHFHID FOUMMGETNUSSIHSHT | WLTHSHNG &0
GMNgeH GOUILL GOULLET Sieu&HleT UMHISTLL Q&L HMEn6DT (emm
SEUSMENG S SHLILMLE| CQEFUILIeD.
LDGO')QL??UETP:&:@GT[‘ Bimgamsh g;(l}a:a& ‘gusueﬂeu 2.diem - euig &imed STOTETDEHE,

3 SIEMOLINLS  SEUSTENESH6D, ETP-HGWL BT  HleNL6UmES
BOEHLD. (A CICHRIY

. weophjoceng shebay QsmEn®h  QFMID  6l&HTELEHNET &Teumet(h 5@
gflwmen CHIHHL &HHD QFImS 2 MISQAFIILI HEISHTEINES6)LD. @ (H(LPMHM

5 F555MF 2 (HUTEGLD 2 LSTWIMIGH], §55 SiaT6] ANHSHILMSS | WLISSIDG O
SuSTewNG S, FHEFULISHE BL G SMEHMENTEH F ML MG 6TMeT. (Pemm
GMI&E WLreEUTLmLS HfsEs,  Beoew oG ugmofllsnu P

6 2 MISQFUIUI, SILIMTWLIGILOMET aLfle) Colily  HeMhIGEm6S LTE5IDE @G
SV SHIT6TIN &6 LD. enD
epeOLQUIT@GET BisJel B msjel @@ Well BHenpe HusHuier

. Semem@ &fle B 2 MUGE PHWMHMME SEUSTEOMNES, N6 Hewa
AITUMISSLILGL  NHWMMEELHGT QLUUmS 2 MISOFIIG),
CgIh GMDLILSMHST6T HL A &S 6T(HHSHELD.
SIUMLIGTLOT6TT &Ll6) &6 MSILITEDH 6L, UCHTGUT &
JEMUETRISGEMENS MSILMEESH0 CUTETD  SFOHMIFSHLOD  LTILSaT60 P

8 FTEEH508 gHuBSGHILD G)j]G)QUJrF;JJ:GTﬂGi)QI gu%ﬁmnmﬁ&@&,@ LTESIDE @G
GumgjLoment LuNHA SIeM&&ILGUMS 2 MISIQFIIWI, e
UoNWImeTj&@hé@ eUPRISUILEL LUNDHEIIS 560u1sTeusHse0.
FMISHEHLSHMENS Ha&86)LD, grflwimeot LOMHMILD Sy

o BL A GMEHMET IHHSHID GHMIFHLNED HOUSTIIL QewISHD | LIGHHDG (6
GNE&H 2wj HIUTSESSTL  6UCUT@  WISUOWL  ELILMLEY (YoM

QeuiuGEHDGI.
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6.5 GDMIFFHLO6L HEurHTewfLY (& (LD

Qamfevgiemm Q&FweLLTL g6 CUTEH &MHMIFF 06T Henevsnil WHOINBUSDGS
O&QD (PHEIGGHIOID QUMLHS (DSHUILDTET WOHMID (PSEILIDTET SHMHMIF G LH6L
SR (HEHHMENTSH  HEUSTENILSDOETS 62(h OLWLILGSSHUIULL  &GMHMIEFFHLH6L
SEUSTEILIY G Hoeuu@n. Siglul.  Henevemnsst LML SiMlenels
Qamein(, SusTEENLILS &HLLLWD, eneoullesr QFWIEOUTLIq60T  STJ6ESUILONS
GOMIFGHLHL  BlemevenLnsariled gmu(pLd 6TIH &Gl (H gflalm@LD (L)
GM&MLIgUWIT&E QEweLU( LD, Cogyid SL(buum_® HL_6)11q. 8608611 60T
QEWELE MM TS METNLILIGe0T cLpevld L HGWL Fiywmefds (LPIgUiDd 6TETLSITeL,
LIGUTLmL & SL(BLUUGSHHIUSDSTET QUT(HSSHLOMET HULIL BHL 6L &SNS HE06TS
SHLLIOL 2 565

perawmwiulL. HLLHHO SHLLEHHGL Nhosl Seausmeiiier &L
NeTQIBD QULPSHSHLOTET Seursmeuniiy Sl L b CFweouhB$SULRL. QFweoLR'SHS
aperQumptul L seausmeaniy LD &G QsTHSSLIUL (HeTeng).

6.6 NbenGHW & 60015 6vafILIL&SHIL_L LD
GMHMIEFFHLO0 &eusmefliy SHi L Ld
QamAmeTmeLuNed &MHMIFHOOD, UTHSTUL WLOHMID  &STHM)  SHEoISHM6usLIL
SILL LD L96dTeu(HLOTM):
SILLeU6M6T 25- &HDMIFFLO6L & 60015 M evoflLIL

aileuIyhi& 6l 3|66 (I CryLd
Len&GUTSHE o LOILD6Y et SPM, SO2, NOx, CO LISSHOGS @B (LMD
SMHMILYM STHMIEHT HILD PM10, PM2.5, SO2, NO2 LISSHDOGS 1 (LehMm
sLhley By pH, TDS QaLj&&
TBTHET (QSTNOSIOD
Lo . o . Qennége)
F§HLD SHEUOISMEUTLIL QengEFed MHemevseit LBIBTE GHDILLD
Bemnr&seL)
: gsmeuy  SILiHH  omId P
G LOEOILIED LI OLBESL AUBLSHNG @G WD
LITSISMTLIL LMHMILD o
QaMAleLEFM &HHTHMJLD IG-5HD6 3G WD

6.7 SEUUSMEILIL 2 L&JEUMRI&GET & [SFALITIHL 56T

GOMIFFHOO0 616 ([HESHMETE  HEUSTENLILSNSTE BHISTCLTIHLSEHL 60T Falgll
b6I@ CQUTHSSHLILULL  SUIOISHD  (NABL  FT6TMeNSGSLILLL GI)  6UPRISLILIELD.
GOMIFGHLHOD T (HSHHMENS  SENSTENLILGMSHTE  NTTOUBLD 2 LISITEUuIIHIG6T
QILDRISLILIGLD.

6.8 QILMWSJLOMET @\J&TULI6U IS (EH& SHMT6O LI6uofl LOGTOTL 60 & 60018 6voflLIL|

g oum® &6t

LI6utTl LDGHUTL_ 60 SEUUISMEwLIL 2 &), QHTAMEFTMmEL&HeT FLL LD, 1948 LOMMILD CPCB
QLNSTL (HHL&eMeTLIg  QulqeusmSSLILL (ReTengl, Ced @& g emeouiledr
QamfeLEMy  &STHMIL  WOMID  UTHSTOL GO  JeMLDLIL6HT
@HRSOEOHS LUGSSHWTE Q) ([HSHGSLD.
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6.8.1 &6UUTSHMeooiILIL CHeMeULILBLD SIUMWSFLOT6OT G J&ITUI6OTHS 61T
Abs euFHulled emsWmeTLLED  WSHW  SUTWISFLOTET QIS TUIETRISENT
LNeoT6U (K LOMTM):
o maMLIRer GGatmeng@k (HCl) eumwy
o MBLHSG Sihevld WMMID uTerLGUTHE SifevLDd
o 20ouMs G &EMEGSHET (GCITOWD Y&mF[H, 60 Lo6T L eni)ol&ens (),
euGemquild QUETLMTHen&R, HEHSHL GEILOMISET, LOMRIGETE CEILOMIGET)
o  HoO&aNO(BHG QUGB STH WMHMID EPEVLICLIT(HET 6ME&UIIT(END S 6D
o Gemen, uMeoy WOMID Qeut Hyeu el L fled@Ghg 6liy QLU
2_LOILP6 SelT
ApaL  QuT@LET 2 emeaflpssHed, GCameL QML WLOMID  SHAFWIEOT6
QeueMui(y cpevld QYuGHIGDET JOUGSHSHEFa(BHD, QHeumed GCeusnev GFUIU|LD
LG & 61 & 611 QML 7§ &6t LOMHMILD SleueulIGLITS) & 60018 MEBUTILIL]
Coemeulii(RH M.

6.8.2 Geuemev LIGHUN6vL 86001860016 GLD (LP6BM

&G eNeulssUUL (heTerLly QSHTLFEHUITET SHEusHIenliL, SieueuiGurg i
1(BHSH6L MHMID SHHTHM] SHEGUSTENLIL CGHTLIUTesT LETH ST o4 &Huleummiedt
ewpeuld GLMQSTeTemUL(hLD:

UGS & 60015 meuoflLiL

o GEmell UGHSET, SihleLs MBIITEHSHED LOGIUIL LMIGET, HIMLO HevemeuLl
Nfleyser  WLOMID ETP  Q&muiesr  W@GhGemel UGH&eT  GuTeTm
Wé&Hwomer QL mseNeL  Hlemeowimest  eumwdb  SH6vo1(H LI LILIT60TS 61T
Hmieuiu(ib.

o Sihlew YaN&6T (HCl), SNSGLD PeMN&6T WMHMID HSETHT Y& weumMnHESG
Q&MTLJFSWITeT SevursmemnLiL GCmesmereiL(HLD.

o Q&Meysem (TG QUMPWIMISSHLILLL.  UTHISTLILTENT  eUFLDLISGEm 6
Bieoimed, CHL&HSHFalqll LOMID  &STLE  HOMJRIGHT  GermsGeu
SlevorL_LILI(RLD.

Sefluul L. Qeuefllum(® & 6vor&mevoflLiL

o Gemem &FMIR CFWIHL, KM MSWTELSHL, Siblev Sleme| HMID
ugmwiliy BL e &m&E&ET CUTeTm U5 YusHGlener Qauweour(hsefed
FhUBL QTHLTIEHEFSH@G SeNUULL  &STHm  OISF  FTSHETHIGET

LwleTU(RSHSLILHLD.
o GeueMUuum(y  Slema&eT ACGH WOMID  @bhH  QSTLHMHETEHEL &6
NFS6meL UfH&IEDTSSLILIL L SIS SHSLILIL L Qeuefuum@®

GUILDL&EBL 6T (PEL) LI LILI(HLD.
GN& & 6vo18mevofliiL
e MmO 2 MUSH), 2_6LI1HGIH6L LOMHMILD CusE K NifleysefMev
GOUTHESEFalqUl  WOMID  QrEs QoLHMISHIULL  FHiSHeTerileor
QULDGSHLOTEN SHEUUSHMERNLIL GCLmG&TeTaTiL(RLD.
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Lot LDGTITL 60 Siemei(hden cLpeuld ST CEHILLTATISHET, ML 6llgEHL 1561
MMID  FFIWLIeT  avsJULj&Haier QFWeLHMT eueuGurg SHLULEEH
QEwwtu(LD.

& 6001 & IT6v0f 15 (LD GIHIFLD

QAsrLj&f:giblev Hymell wWOMID &Hey GOULGSalgU LGS S EnESHT6
6L G630TL & 6D

WLIGTHHILD:CQFWOUPMHM WOMID QUITHST MSBWTEHD LUGSHSMD SIS
LOMHMID HISH6TT SHETuI&IT6euuTLIL

&MeOM6vaT(H:NABL-SIRISHMILD  QUOM YIS msemed  eflifleumsr  Li6w
e ev Qeuefium(® wHLSEH

ugmwiluy / Qswedpemnm LIHMGSHMHGU NM@G:LrHmUul L. Qeueflluur(
SlUMURIGsmeT SILINGeUSMHSTET FIMLIL| &6v018MeuuTILIL|

& 600 HMeuofLILL 60T @enevorsSaHUULL. SL(GUUT® WwHMIL SGHUY HL 656N 86T

SEUUSTEONLIL  (LPIg.6 SHeMedT  SGLILMLUTEL CLPIGUl  SIEDLOLILIGET, 2 61TeeIpIT
QeueNGuwimm &STHCMILLLD (LEV), eV&ILUUTSET MMID 2 emm&er GUTeTm
QumluNwied S RUUTESeT LeoLiL(hSSLUILHLD.

QeueNUUT® Hlemev&eT eulLDL eurLDL&eneT CB(HRIGL QL m&efsd, U6uw
GLME, HOLOAFUWILLL @S0 WMMID  U6wN-cul6)]  &LPMHEIGET
2 el HJeurss s (HLUT(h&er Q&weoU(hSHLLHLD.

SIEOLWITEMTD  SMEWILILL L. LO6IIL OMIGEMN6L &eUTEFS  S[HeNGH6T,  iLhlev
(ST MBWMMSBET, (PSS SHOUFRIGET WOMID UTHSMLIL 2 6L &6l
Gumestm  QUTBSHSLOMeT  GesllULULL  UTHISTLIL 2 LISFUIMISENeT (PPE)
SLLMULMTSL LiuleTU(RSHSHIeUS | SLLMULLTSSILGLD.

576 ugle| LOHMID @6wT& LD

SIEMEUTSHG|  LI6TT  LDEWIL 60  SHEUSTERNLIL  HTOUSEHD  CSHTHMEF TV &6
FLL & &etr &L gLl el ugley s erflear R IU) UGSHWITS
SpeueiLGeSUILL (R LUITF&SSUIUHLD.

SEUSMEWILIL (LPIg.6|&H6emen &HDHMIFSLH6L GLoeomeaumsnioll 1Nfle] (EMC) mMILD
SreUrll UTGSMIY K& QHTLIhHE WHUIUMIE] Q& LIS,
SMILSHSSHIULL.  Qeuefiiur(  eugbUseNed((bhE gCH@MID  allevsed
gOHULLTEL, SiG 2 Leolg &HAFIHH WOMID SEUY BL UG EHMEHEHM6NE
SN6v(HLD.

SBUIRY&ET LOMID HWNEMESHaN6HT CUTEH PRIGLOD IHSMEELSHSE
SIMNGHMESHET DL 55F GFUIILILEHLD.
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SlLLeuenevnr 26- Geuemev LGHHullev Hevorsmevofliiy &L Lb

creder e aLh Geusmev & 6001 ST 6oTILIL] G sLGuur®
’ Qawud uGH (P6mM By HL_6L1G &60)8 8 61T
. . SihlevLd hlemevLiment @Lqu'l. . LLOTHD
DADL-JEEN SHUWITEHLD QUM 2 6TOTl&6N | SIEVMEHSHIL 65T SIGMLOLILISGN,
1 &Cemmemny® @ - _«,‘I)gd VS ILILITGE,
. UGS&6T,  Gemen | LDHMILD UGS | QsMLISME
(HCY SpeMaa Fevewr 6L eVD | LTSI T1(HSHH0 SIUFTETE
8 55 L6 BmISFLD, PPE
BeoL] Geoudluwied o emeeh]  GleueNGuimm
! . Celilly  wOHMID | UGH &M . STHCMHTLL LD (LEV),
2 L0 & &61T o o &meomssor(h
HNO,, Hepoy | OB IS aGSS560 siflienu  THIESLD
B UGS ST 2_MHMEE
2 Geors G, 60061
2,56m& (B QeueNGuwimmLD, SeofllIL L QFweL(WemM 2 6mM,
3 SMH  (Cr,  Ni, | DOIHHEL Qeueuur® AV () Geuemev &LPMHE,
Mn, Sb | LDOMID  HEVEME | SHEUIIHTETLTILIL &6UTES &(HeN&6
G&IJLOMmIS6N) LNifley&ern
. .| umdeor,  Qeuld | UmSCUTHE & cnj.]Qu.rr([r,sn Ay
6Tifl  eumu| &6 .. . sLGUUT®,  Ffluwmeo
4 fgey el Ly, | UGS &meomesor(® .
(802, NO4, CO) . . . . 6T, APC
GO LGS ST | S6001meutiLIL| SIS

SIUFTHIT6V 6 (Ih M 606T0TLIL|

Causmev UGSHUNL SHEUSTEUUNLL ML, Y60T-mFL  Sleugghlened LOHMILD
GuilLy Gueoramenng HL L HHIL 6T €(HRIKDISSULL (D, LI6T6M(Ih6U6TeUMNEMM
2 MG CFUIU|LD:
o HMAFWevmerr QeueNuiGEsnen (WHeiTFal lgGUl S63TLMHgeL
e UTHGSUIULL  UGHsemenr 2 Lemquins  QeuelGuimmisHed
eoNenLoLIL(h & &I& 6L
o LHE QUDD SiUENBTEL & (PSseiler allenreums LGleL

LOMHMILD

(WPEOTROMAILUL L. L6 LD6TIIL60  SHEGuISMeuuLL  OUTHSET,  IUMLISFLOT60T
QUEMUEIRSEFGHEG CHMHleLET] Geuafuum el (WP6T&Fal lgGuUl  SiemL_WITerLD

STEDIHEL,  SLGUUGSSIHL  LHDID  GODESL  gEueDeED 2 mis
QewHleimest.  QHTLIFAIIMTET  SEUSTEUNLL  SMOLILSET,  eUeULIGLITE)]
QeueMiur@  WHOIIGSeT WWOHMID  QAFTHCLFTT  UTHSTIL  SHJHISEHL 65T

sEHemwwner  QausssHme  JOMISCSTeTaUSH6T  cHOD, QHE SILLID GeT
QEweOLUT (R  eUMDBITET (LH(PEUGID RGN QaussH5me LITLFSGLD
2ICH Geusmenuiled Qgmifleomanj CITHHILIGMSGL LITGIHTHGLD.
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S1SHwmwd vii

(B H6L I l16) G6lT

7.0 Qumg)

wemlUTemmuNed o efemr  SUSTL  QHMHLGIMMUND (P ETODMHUIILIL L
QamHeLGIMM SLLSHHMS, &L (hLOMeDTLD LOMHMILD QaweoLIm (B
BLOUGSHMESHEEL 6T  QHTLILHLIW  FTHEHUWIDTET  SIUTUIRIGET,  LTGHISMLIL
uflFeoemesisen  LOMID W HEL-GOINLL  Seusmeussner  HLINHUSDGS
Fa(hHL  gulesdem  Cmesmerariul (Rertemser.  (PTQMAWILLILL. 2 DHuUSHH
QEweL(pemmEeMer  GHettemd,  eTHOUTHL&eMledT  LWeTUTH,  TEMLITRISMENS
MGWTEEGHL WOMID  HLP6SHEMET 2 (HUTEGHL PHWUDHMDE  &([HHH6L
Qaren®, FTHEHWIDLTET YUHHHET, USHH &HLOHENEL&HET WLHMID HQUSFTSHTEL
SWMIHN6L BHLOUIGSHMEBHENET (LPemMWITS HUNIEH C&FIes SeuSILLD.

Qhs SHWMLSH QUPRIGLILLL Fa(hFHeL PlUIeSHET, S L GH6T UTDEHMSEF
GOME  Wpeugid  Amhg  QFMHD L (PemEmaTl  LNeTUDHMISH6V,
QUTBHGSFalqll LUTHSTLL LDOMID &KOHMIFHLLD NHPODSEFSHES G6wIhIESH6L
LOMID WM HPCITSAUILD, HOHOU|6TeT FCPSHMIGET DOMID FMHMIEF FLOEVISHSHT60T
SIUMUMIGMETS  GOMHHL Y HeummIed  (PeTCMALEIF6T 2 mSIIumL enL
Blem L& & 6oTm6sT.

71 QL bHISLG spuley

7.1.1 JMH(LPSHLD

ALy  wHIIE eTeTUG  QABTHOLGIEDD BHLOUGEHMSSHEHL 6T  QHTLJL6ML I
FTHEHIDTET  YPYUSHHMETH SHEULMNUSDHGLD, LWeNG 2 L OB, CFTSHE
LOMHMILD &MHMI&F G, LDEMELLI LTS &S &8 lq UL SOGF W66t Hh&Lp 6| &erileor
FMHHSEFMIGET WLOMID  alemeradamer LHUNGUSHGSD 6(h  (LPEOMIITE
QFWL(PEDWITGLD.  WeliuTemmuiled 2 efemr  AUsT  QsTHMGCUL L UTleL
WerQmpwiulL.  Qsmplevgienm  HLLSHDOETS,  SL(BLOMEID  WMMID
Qweour_(®  SLLMm&afleor  Gumrg — pouswomer  aludbd  SHpHlenevdener
SlEOLITETD  SMewied, SeUMMIET FTHEIDTET STHSMRIGMET  LOSIILTL eLD,
QuTBSSLOMeT SHUL WOMID SNl BLellg&nssemen URHSINT&ESaDd @L i
LAHAUSEE  gyuley  CmQsTeremuUl (Gerengl.  sTHQUTIHET  OSWITEHSH6L,
QFweL (e QFWELUT(RSET, 2 LOIPE)], CLPELLICILIT(HL&6T DMMILD [F&TULIEH RIS 6 60T
Gy, uwerur@&eT WwOMID CUTEGUTSHSH BHL G &HMSHET Y SHaImmIL 60T
QBTLJLML LI SUMLRISET GMHSH Qhd Wlle] SHelerd (FISSHSME.

Qhs SHLLID Bl eumsUilehT & eUHEUSTID, GCUTHILOTET 2 6T&HL L 6MLOLIL|
LOMIL  EUWRGWD sSLEUUTGSEL T  sflalsslurL.  QamAcglemm
6TNVGLLIg60 MBS (BLUSTID, L HOWLTHSH WUSHH FTHHUWID (LPEHMITES
QumluNwied  eugeusmioli WMMID  QFweLUT (s  SLEUUTHSET  eLP6VLD
OSLOTETSTEHOD HJoUHSGSHEFQIISTEAID &([HSLLGEHDE.
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7.1.2 @LF SIS Iq601 CrhiITe &his 6T

SLLSHIL 66T QFHTLILSHL I HUMISILONES CQUT(HL&6T WMmMID Q& weoLmB&emern
SIOLIITEMD  &TeuILG, FrHHinmer aludbdH &LpHleneder WMMID  Sleummieo
alemeneyseneat  WWHUNRUG, CFTHeOTaTIEHET, SHFelenear &S  CHTOS
LOMID  &OHMIFSHLNEGG gOHURD  sumumiGmer  LHONGIGH  WLHMID
QUTBSSOMET QLT GO, UTHSMTUL  eDLUSET WMMID  HEUFTSHTEL
SWmjhlened  BL UG EMEBEmeT  UHHEIOIULG pHweney QL  LHIGG
Spuieer (PG  CHTSGSRGMTGL.  (WerEwmiwiulL.  HLLSms
QUTHHHEHFalgWl FLLUYTO GCHmausEnd® Q6eumhs UTHSTUUTS QUIsS
Wlqujd eteoTUen g BlepNUUGID QHS SylieNsr CHTSSLOMEGLD.

7.1.3 QHUHG LGLLTIEY
@psTQMAWIbULL. HLLSSH60 LWTUGSSLULGLD SHUTUISTLOTENT @I & TUIESTHIS 6
OMID PMMEL CLPELRKIGMETSH MSIITEFH, CEFLOHHD, UFLILGSGIHEL LHMID
SIHMHMIH6L ShSweUmmIL 65T Q&L JLemL W L5 & &6mer (PEDWITS
oL wmend &y WHIIE CQFuleums WUSHH UGSLUTIE| 2 6Tearl SIS
UGLUMII6E] Q&FWeL(emm HemevemLDGet, QUT(H6T LIGGILS6T, QUISES 66 (HSS6T,
2_LIS[ewIhI&aflen e(henolun@ MM weflg QSTLIY S HaiHemmsd &(hSHev
Qaren® FreHWILme aludhg SLpbBlenevsener LHLINGHDSE.
@psoTQmAWIbUL L. SILL LD N6Tal([healsTaumenm 2 6Tarl SHILg|:

o 2.y QeuliubBleney QFWLLIT(HSET (& 6MerS6lT, TFH)

e 6TeLLNE 6THQUM(HETTEL @UIRIGLD LIMUISOIT

o SIHLS MBWIMERHEL (MBS siblevd, uTeLCUMHE SiflevLd)

o« 2 Geuns L &mEFRG6T OHMID HMLOGeT

¢ (PSS SEDLOLILIBET

o & 2 (HheuTHGL CFweLLIT(HS&6T
Ahg QFweLLTH&ET cealbamarmId Hefidgiaunmer Qeull, Ceudhuiiied, o L 60
LOMID QUIHEHT YLISSHISHEDET (LD 63T606EE60TM60T.

SIL LU 47- QLUSHG SSHTPRISHEMENT ML IITETLD &IT6U0)|S 60

Q&weL(LPMHM

USHEISHSTT SMLD

LIS ST §6HTEOLD

G 66

3188 Qeuliuflemev (> 900°C)

QAB@BLUY, SSETRISET, SHFILISES
Qeuliud

umiieory (steLLNED

Pt L0 L&) el s&ey &, QgL & Qeugliy
Qeuliu &igeu anflLij &L 60 6T60IQ60TLL SHE6) &

. . . - _— BhEFGGGeTenD Qe
Sitflev CaLAIIY QFHTL g &6iT SfEGLD QJFTUIETTRIS6N £ EmURISET

A 2 058560 &
E0SLLITEHFH 6D

[RIGTOT6UTTIL GIG6T QLT (6T

S8 QeulgliL], SeurgLd

6Jlq.6T~.Lllq

o iy g@g,g)m LOMHMILD
QeuLiLbhlemnev

aNiflgew, Qeulin QevefiiLm(

LOI6IT I6MLDLIL|S 6T

2 Iy LOl6OT6T(LRSHSHLD

&, DeTEMyLd HTEHSLD
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@perQumwtul L. L §Sle0, umileoiser WHMID Geulil Hye el L [& @556
LPG/LNG/PNG  GumstTm  6THQUTHL ST, DG QFLSE@SHE GHMDHS 66| ledeDd
oMb GOUILL  QFweour_(hd CHMAUGELSHS 2 WIJHF DTGl 6uuT65urGl6uoTLil
(SKO) Sy &lwemen LwleTU(BSHSLILGSHeTMesr. HOW 2 OUSSUIL 60T QL [JL6DL LI
CPeLLIGUT(HL&ET  WOHMID  QFWELUPeD  QrameThisaNed &eflld  CFILMmIGET,
&63ID  SiigLiLemL_uNeomssr 2 eMaf(h&HeT WMHMID HiEH6T QIEFTUIGTRISGHT S HIGLD.
Hol &&@, ETP &&@H, UWETUESSUULL  6T@UQ6mIL  OMMILD  ATFD 2 LIL&6T
Cumettm  SILUMUISHLOMET  SLHle ST QFWILUTL Ig60T GCUTE 2 (heuT&HSLIL(H S 6Tm 60T
OMILD  SUTLSTLTET WMMID D &LH6&EET (CLOELMEIENLD LDMMID  6TELEMEL
Smeionig Ul QuiSSLD) NG &eaneorLlg en&WImeTLiLi(h&e6ormeor.

Genen SenoLil, Q&sTH&evs, Qeulil &lyeu el L[], ePeoLIQUITHST DHSWITEHLD
SIEMLILG6T,  etflAUT@BeT  CaOllY wHMID eNHCWITES  SemwLLSeT,  sLhleyBiy
&S5 eugHaem LOHMID QUTEST CEFOILLUL LUGHSET S&HIIene 2 eTenmihH
UGG FTHHGFaMIGMETS QBT (PHEHI  QFWELUPD VG H6r6L
SILMIGLD.

SILL QUM 27- FTHSHWILDTC L1 856

Qaweour® ApUSHT UM QLIS H6T & 6HTEOLD
Fenem QFweour® QeuliuLb &, &M
umileoy & TFH & 1 Qeugliy oo &&6y, LMMemeULIL|
@ rFmesT ensWIMEhGHe0 | Geudhuiuled BE&SSHETMD QeueNiiun@, oy
Siflev CaLAlLy Geugluniisd &86), 2 616M(LpSSH6L
S8 OSIITEHSH6L 2 L60 geumg Qeuefliium(y
LOl6TT SiMLOLILG6IT LOl6tTEMIILD SHTEE, el FiHUL
QUITHET MBWMELSHL | QUIHSTENUIL | BB LTSRIGENTED JOUBLD SMUILD

SILLQUEM6TI  28- JIUMLSTLOMGT C&HLO1&S 6060 LMMILD HCFCagmevL
)

BéanLL
Ceudluilwiev Ce 55';';‘;;_ Sismey MSIHC 6UIJLDL] (TPA) MAH [hl6016V
L o6t GGameny(h P
oy 10.5 25 QbINGS &CLp
MBL & SiBeVLD (60%) 175 200 QUIDLIINGS ECL
eTe0NE (UmleLTy . o
aHOLT@EE Sevrgif 15 (G&LAILY) arbnGs &CLp
G&CyMOIWLD HeLEMEUSET <200 500 bHGs SCLp
MEHED H6LEMEUSHEIT <10> 50 QUIDLIINGS ECL

aperQumiul L. LD MAH eum&uledt &I euIelleLEmMe, SLEUTTEL  [HELEV
QumrluNuwied pemL (WWemmuileiiig @LF HLTEH BLSHSULGHDEI.
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7.1.5 SLELIOSHaCUTg gouBLd SpUHFI

&L (HLOMEsTSH Hl6TCLITE], SILMLIMISET (LD SHETENLOUITS GlGDNMDGSH LIGTN&6T, Hel)s
2_LISJEIhIGHEneT ennGEHe0, el HMIaIL&ET WOMID &L (RLOTENT T&6vThIS6 60T
QuissD gy &weummIL 6T QHTLUmLWemel.  SLGmer  QuihHrmisenen
WemDWIOM (WDMMUIIEL MSIITELEUSTEL JOUGLD NusSHISe, 2 WifsHed @ bHa
aN(pgeL, et FFEG6T, HMHETEOS L6 QemerrigafedlBhg § elusgiser
LHMID  CUTEGEUTHGH  CSTLIUTET  FLOLCURIGEHT PHIIHE  FTHSILILDTET
LS G560 L RIGLD.

Qhs SUMURIGHT QUIDM&SUND  HDHSTEOHTETTeNE!  WOMID S (HLDT6oT
BMeLHHMEG WLLHGCW. &L (HmeT UTHSMIL  GLDELTEEnLD  HEDL (DM 06T
Wepwing  QFweUBHSHISH,  SeslluLL UTISMTLL 2 LISJ6ImIGenernLl
LIETUGRS SIS0, Hlemeowimenr QuisHs BHeoL (PemM&Semenl  LNGTUOHMISEL OHMID
uum&  Qumomm  uemNwmeny&Heflest  GMOUMTEMEN  cLpevd, SL(BLOMeT  SHLL
SIUMURISENST HMDLL GeOMES (LPLgULD.

7.1.6 QFWEOUMLIq6TCUTG 3pUSFI

THAUT@HET MBWTEHSHEL LMHMILD CHFLOILIL ILITWIHIS 6T

LPG/LNG/PNG-83  (P&6sT6md  eTHlQUT@BOMTEHL  LWeTUGSHSIUG,  (DPMHDUITHS
GWTeMIUL TN L6,  eTfleumu] &&ey, & wOHMID Qeuqliy QG TLFumes
SILIMLIMIGE0 6T gHUBSSHHME). &G SluiLnment alus gl &LphHlemevseriled
GLOMIQINGET, QITLESHET SIL60G Gl L& (BHE S& 6 &
SILRIGWL, Q& flsgalgul eumu] GCLO&RISMET 2 (HeUT&HGHUSMHGLD (S sien
LUDOMEMAILIL CLHEVRIGATTEL LUMMeaILlLSGSD aUfal@GSHng. Q@UNaID, eLplgul
GLML  SIMLILSET,  H(PES FITEAG6T,  UTGISMIL  6uUTeLEYS6NT,  6Tifleumiy
s (KN LUmeTj&Hem WwOMID  STBE  epL6L  Ifl(PemDET S SliLieimmiest
Lwestur® sryewionsd @&HCuUTem Hspelsealsst HaDSHH6| GMMOITSH 2 6Teng).
DG QFLEEH&SMeT e GOy, eflAuT@eils  6Tflsalqll  SH6T6mLD
SMEUITS & SUTLRISeT gJOUBGSHHAME. CEOILIL 6Levg ULFITHMHSSHed
Curg &&ey wWOHMID SUAUTHGET S6LEVE GL M6 GLMUILILGST STJESILDTG
UDDeEULIL S Ellene YUSHHHMD SILRIGWL. Qb UMLK  FHWImeo
QaMLlg eugeusmly, @euLmd Benew sSLEUUTH, § UTHISMLIL SMLDLILISET
OHMID UTGHISTLILTEN QUisHs HenL (LPemm&e epeold &L HULGS SIS 6TmeT.

QeweoWemm QFWeOLTL(h SILITWIhISET

Genear  Qeweoun(hdeafled S1Hs& Ceuliubleney WOMID  GLMer QUL H6m6SH
MGWTEEHL YHened SILMIGWD, @& Qeulil FEHSMUMIGET, & PLSHISET
OMID 2 LSJTERISET QFWENLDLL SUTULRISmET JOUBSHAME. C&HTSH&6060T
wHmId  Qeudn ey afi’ L QFweOuThH&Hefled S(WPSSUILLL  SIEMLOLILGET
oMb 2w Qeuluheney  HrahseT SLRIGWD, GWML 2L, AHs
QEULILILDEML §6L I6LeVGI HH6Y CUTEHM FTSHSILIDTEST SILTUIMIGET 2 6iTenest. Qbhs
SILUMLIBISET  6UEIGUTET 2 LIGI6UT  6)iq6UeMOLIL, (PSS HeEUMTersr  emLOLILIGET,
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Ceulubleney LOHMID SI(PSS SEUSMENLIL, CUNESHOMET QLUle] WMHMILD SHLL
ugmFllY epevd Gemm&sLIL(LElTM6T.

Bl 2 MUSSH CFWELUPMMSBET  HIEGU6WNL QUM &HED6TsH  NSHITEHEUMS
o daTLsHwig. @& Srfleow 2 aelPsGSLD  SUMURISEETUID,  flGmee
FhsILUMIGeMNeL, Gumgomenr efl@ ugmofliy womw S  sLEUUTLE(H
BL AU &HEMSESHET QFWOLGSHSHLILLTONLL T, GIH CeUQGSHGSLD  SILIMLIKISEMETILLD
gHUBSHHGaBLD. ePLUULL QUTIHET  MSWTEHHD  JOOLILSET, SIS
Gesiluumerjsen WOHMIL Flwmer sTHCOTLLLD p&Aweummiest Lwiesiur(h Qb
SIUMUMISMETS SHENEFLLNSES GHMDEHDGI.

2 16Ipey MMIL Qeueflium(R ILTWIHKIS 6T

gener, Umieo wwOHmIb Qeuiu Hyeu adl Lfledmhs CeueNCumid sTHm
BSATEHET, FOUJ 6L  YSMFH, MBLIRET  HHMFHEHET WLOMID  FeuQ®
QUMLGSET  Yoemel SILKIGL. 2 hlpeyseilesr  Gumgiomen S (GUUTH
Qamflevgmy GeueMuum(® oL S&OMIFHLPOL UTHILUSEHHES UPIGHGLD.
@UNaID, cPCB UG (K&H6eLS&eM6iTLIY. 6l QUMDGSLILLL. ML 6lq&HL_1q &6,
FFJLDMEST  6rOSILILIT&ET MM 2 wromel LomsGursEeer Gumerm CUTSI|LDmest
SMHM & SLEUUTLE Siemwlyssmer @hg SHLLD (WeTCmN&Smg, 2 Lhpey
SIMIDHGSILULL.  QUIDLUSEESGET  @Q@UUMSUD  HHMeL  CUTGILDTEITSH TS
AUUmSUD 2 M CQFLSME.

SEUULL  UTGISMLL 2 USFehiGenell LILTUGRSSHIHD, 2 6een) QeueNGuwimm
SMHCOTLLD MM QsTHleonarjseafest SieUQIIGCUTS &FSTHMT]  H6GuISHmeuomLiL|
cpeold QML) Geuefuum(h HUMLIRKISET GLOGID G&emm&ESLILIHE6Tm 6.

sleyBy WwHmID &LHl6 GLOEOMTEUIEHLD SILITILIMHIS 6T

ETP LOMMID ATFD 2 emafl L &LAleYB) &HHSHILL S6mLDLILIS6T, JEMLIsTLD Bleémmibs
sple|by MM SHS 2 LILGSH6TenD Q&TEIL HCITEDL Smens MSIITED M S
o el &AHUIG|. FTHHWIOM SUTWLRIGENL &F6|, eIflFeL g &&F(H
LOMILD 2 UUSemeT (PemDWDOm  (LPMUIIEL MSIITEEEHD h&llenel S hIGLD.
Ahs  SUMIMRIGET  (PODOWITET ML  eligeusmlily,  QHTEGSHSLILLL
QBT &6, SRS SHeusmemiliy WwmMIDd UmBul  Syeu  QeuefiGuimm
HEOL (LPEMMSBEBHL 63T QEWRIGHL eLpevd SL(KLILESHSLILIHHETm6T.

ETP  &&(H WLOMID LweTUGHSUIULL.  6Teulemni  GUTETD) — SIUMULISFLOT6DT
&LH6|Hemend 60 SLLIT(ET &6V LOMHMILD CeLlig 560, (PEODWITS
BTeUSSHSLILL T L T6V, &&le) LOMHMILD LDIT&LIMTL Lg. 60T SILIMLIMRIGE0 61T
gOU(HS$555a (L. QHS SUTLRISHNS GMMES, BILIUST oy, epL Ll L
QaMLem&sem  OHMID  GCeoNefLUUL L Q&TeNTSHe06THEpL 60T  BIIOSSLILIL L
CaliiyL uG@Hsem (peaTELOMALILILIL (BerTereur.

129



7.1.7 & & Qeugliy GMui®

& womid Qeugliy GOWIE (F&E) 6T6TLG 6THWLISFalqlUl 6LVG 6THUISTalq U
QUL S6METS MSBITEHLD QFUILPEND LGN FTHHUIDTET & LHMID
Qeugli SeaNFsems Semalll LWaUGSHSULUGD SMSSHISSIULL LSS
LHUELE sGalwunG. @hs GMOUik MeTaubeusareummMed 2 &6 HmE:

o & mmIb Qeuglil SILUMLSH®ME eUMSLILI(H S SIS
o G&g Hmement LHLIN(HG6L
o GOMDLL BL G EMESHaNHT CHMEUMI SIEMLUIMTETD SHITEI)|SH 6L

@psoTQmAbULCL. S L HHDGS. FAEI SOSEHL LILL (H6lTeng):
e LPG/LNG/PNG (6THIQUIT(HemmaLl LeTU(hSSLILGHMSI)
e leded GO WLOMID MSUWTELHL MO (DG CFL  WMMID  STLILY
ETHQLIT (I, 61T)

SiLLeuemernr 50 - & & Qeugliy @GMui® (LPG/LNG/PNG)

6T 6UOT. 3166 allensaLD / g LILIenL gy

. 6TeLLNE) / 6T6L6TEOTED / LN6TEITED
1 QUTHET UmS ] . -
(D&aD 6THWSIalqlll 6L

2 ~LNenmeio LimuNegorL_ 40°C &8 &GLp -

3 Srafwmd umHmeneauliy GQeuliLblenso 450-540 °C -
. L6y F&EI (Tl &aalqul

4 Qum(meT SHmyeseil (MF) 21

6UMW|SS6T) Lilg

S(WPSHBD, BH6| HMe, Al smev,

5 QuITg Q&FWLUPMM SILIMUIMIGET (F1) Bl 0.80

6 Qurrg UGG Srgewil (1 + F1) - 1.80
afQUTLET  &16@E, UMMeneULiL

7 Uy QsWELAPHM SHUMLIRIGST (F2) | CLPEVMIGST,  [HlemevLLITeT, G L MeoT | 0.85
GLMUFLILS6T

8 Uy UGl sryewil (1 + F2) - 1.85

9 & & Qeugliy GMIUIE (FREI) 6TLD6T.LL x (1 + 6Tl) x (1 + 6TL12) | ~ 70

. : : e LI Lom 6or

10 LSS UemSILITEH L6) 6UMSLILITL Lq 63T Lilg 2ubE

11 LAHAUALLULL C8g SYiLD F&EI Silq LILIEHLUT6L 20 - 30 LS

12 FMEHSNLIDTEN HTSHEHLD snmrr&,g,.gm@m FDH-E
&/Qeug 1Ly

13 HHHMNEG QeuaGt UG HTEHHD | THITUMTSHSLILL 0TN6L6m6VL BeLsmev
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SiLLeuem6ewnr 51- & & Qeulgliy @Mui® (le&6v)

6T 6UOT. 2166 (I aflens &L / g LILIEHL &I
1 QUTmHET UG leg6d (6T lLWSFalqul Syeuld) -
2 s Nenmeio LImMuNevorL. > 55 198l QEeLHuwierv -
s g,rrszs.ﬂu_lrmé] LMMEsGULIL 10 °C ~
Qeuliumlenev
4 QU 6T SMyewfl (MF) L6l FREI (6Tf5858alqUl SFeuULd) Lig 10
s QuITg QEFWIELPEDM SILIMUIMISET sueMneioT_ 60 GEFLOIIL, 6MSUITERSH6D 0.40
(F1) Q&weouIm(h &6
6 QUITE PUSSGH SMT6eseil (1 + F1) - 1.40
. LIy QFWEO(LPEMM SHUMLIMISET GLmeor GLOMUILILGET, LIHMmeLIL 0.45
(F2) CLDEVMRIGEIT
8 Sy usgl Smyewil (1 + F2) - 1.45
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@psoTQmpwbuC L. HLL D CelemeveumlliL] 2 (HeUT&HSD, 2 6THLL ML &6
LOMID  QSTHLGIHD alem&FS  ecpeold  &mMlujenen UGHUNDL el (HELTSHS
CHIEMMWITET  FEPS-QUITIHEMTSHT]  STHSMRIGMET  JOUGSHHID. Q% S LD
siaN&asIULL.  QFTHLGHIMM 6TaVCLLIgM@G6T SlemhGlenend WOMID Heold
OSWSLILGSHHHL 6LV QL UQUILTEFHenI 2 6T SSHMHST6L, SN 5558
LUTSSLOMETT  &FCLPS  STHSMIGET  6THIOD  THTUMTSSLILL ON6LEMe.  HewTlLiL
BLAIG&GEMESHET DOHMID CSR (WPWHHSmen MUl QFILLHRSHHISHE CLHEVLD,
Qs HLb OyrhHusder Hemeolwimest MHMID 2 6L &SI UeMTEFHEHSG
UMI&6M&@LD.

7.8 LOMIUTPE] WHMID W6iTG1gCummLd

peaTQLOMLALICILIL L S 1b LoGuOTLILITemMUTI6L _eiTer SILGmL
QSTHOCLULML GG  (P(PDLOWITS  JmbhgleTeng, Q&  QFmALglemm
Cuburliymers LNIsCWsONS @ISGSUILULL  JFMHESHTL  MeNGSLILIL L
QamplevGlemm  6TeVCLL Y@, (WTQWIAWLLLL. S L &L L&safes
LOMIEUTLDE| L6V LNMGKCUMMD HIOD @6L6me 6TEOILIHTED, R&R  CFILIEL
LD QUTBHSTEI.

Abss HLLW ahHLeuTIH Fepd  QLUQUWIFEFRWW D  gHUBSHSTLOE

Cousmeveumiii] o (HEUTHSHLD  cpevld  CHIMMWITET  FeS-CILITH TS
HETTEMLOGHENET 2 (HeUTHGLD 6T60TM) THTUMTSHSUILGEMES)I.
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8.0 GQUITg)

@so@Qumpwtu’L. S,  SOUPBIL g6  SEFATTOLETON  DmeUL L LD,
elUTemMUNeL 2. 6mem  SIPCOT  QHMNILGHIMMEGeT 6  QHTLHMETEMEL
Hmieamg o el s&g. @Qhdd HLD SATETHRISESSTEL SMONGSILILL
SIPCOT  GQIHMHILGIMMEGENT, GCUITGILDTET 2 6MHLL6mIOLL WMMID  CSHTHLGlenMm
Cuburigm&mer  FULOUT UUSOLSE@LeT  HULIOL LU (Getengl. @&
QUTBHSSHFalqll SFOHMIFSHLPD QNHWPODSELEHESG Q6ouhe, CUITHHHLOMEN DTS
SLEUUTL(R  SlemLLserT, euaT-Hmeaplenen CFIOPMMSET WOMID  LITSISTLIL
BL_6)1G &6 556061 2 6MaTL SEGHTS QEweLLIL QU1q. UMD SHSLILIL (B 6ITErE).
GMOHSLLEF &OMIFHLPL WOMID &Fepsd HTEHSMIGmeT 2 MG QFLIUID SCH
Geusmenmuiled, LNIMHHIW QHMHLGHIMD eUeM&FH, CouemELEUMUILIL] 2 (HEUTSHSLD
LOHMID  Heneowimest  euenj&FHEG uUmsallums @Qhg HLLD CHTESLTES
Q&megur(hereng).

8.1 QumLwiev 2 6T&L L 6mLILeL GLoum@® &6

@perQmwibul L. LD wewiturenmuiled 2 6mem  SIPCOT  GGMLHLGleMM
LRISTEND@GET SMDhleTens, @& 2 61 FTemevdel, LOGIFMID, B QIDHISHED,
LDemLOIB 61q HITED LoHmILD QuITgleuTeDT LWIeTLIT R &6 Gumetm
2 &L L 6mLIL|Gemend Qamenl. S L OILUUL L Q& TLHeLGHIemM 6TervGLL @G LD.
Ay SHLLGHMG CFweLBHHeUH GCLDULL 26T &FTmeL CIHLC6UMTSHE &6,
Lweotum_(®  SMDeUMJhIGET  OMID  QSTHLG MM  LRSTENDGET 2 66
Qumgleumen euFHsemen  SMLLTS LJTOHSHHL cLpeold  QUUGSHUNCL 2 6iten
QuinLNiied 2 6L LsmioLlienu Geid QuILILGSSID. USH&HHS QHTLHLGHIMM
Qeweour(® CULL @enewilll, HMHS Hetalll W& J6e| WMMID S&HOMleTern
LGH&eNeL CUTEHGOUTSHS, HLMEG WOMHMID UFTOFILILY eusS&en CUTETM &I60 6wl
Caemeusemen CLULL ML GG H6TeNDEEG LRIS6MSELD.

Fa(hoeons, @QbHHS SILLID SIPCOT Q6L 2 (HUTHSLIULL  HGCUTENGLL
2 6M&L_L6mLoLienL 2 &h Wemmuiled LuweTU(h $ Gl S S5 EGLD,
QeMALGHOD CHTLLGHHO CQeEwiuGL Qurg WHEHEHmaT SMenLDIITSLI
LweURSGeums 2 mF QFLWDd WwOMID AGHAYEeT LGHSaied Geib
2 eMEL_L 6L GOWUML6mL. 218G 6N&@GL0.

8.2 FCPS 2 6THLLemoLilev Golbum® & er

Abss S LD QUUGSHUND &FeLps 2 6L L enLN6L emmUPS CHIFLODMLITE

ST&ESRIGmET JOUBSHID. QFMALG M CFweouT(H WwHMID GCeuemeveuILL]

S$efllug,  wewluTsmHm  WLOMIL  &OOWeTeT  GlulGLysst  Gumetm

HEVIETET HHIMIGET WOHMID SHMohseled el Bauss, &e&Tsmy Cameuser,

seval  HmieusThRiGeT  WOMID  euewNe  HMIQUETRSE@p&HSTT  CHemeuemiL
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9o feEGL. @&, CuLUESHSUULL WGHSHHEU usHsen, UdtaN&en,  Smeor
Cuurl (B eWWmGT WOHMID Fepsd Cameusen 2 amaill L Fepsd cuFHsafed
QuTg WMHMID G Geom (WPHSHEHmeT 2a15GaN&HGLD.

@G @PRISMLEGSILULL QSTHOGIOD NVEG QOBLUUSG HHMIFFHLOEO, &GSHTSHMILD
LOMID  UTHSTUL SIRSEL 6T SMHS QansEsHMmS 261HGMNSGD, 2 61ee()
0SSN UTNSHMSES STHSL L HOWLTESH (PTCarMMEHMNEG UMISaNSELD.

8.3 GeusmeveumulLiL Fr&&luiLd

@pso@Qumpwitu’ L. LD sLGomeld womid  QFwWeOUTL(B &L L RISET
@rueaigeid  Gholg  OMID  WMIPS GColemew  QUMILILEEMET 2 (heUTHGLD.
sL(mer  SLLGHHO, Glgemll  Ueser, @Quiby Hmieued, 6T  LewN&el
LOHMID Glenewnr CaemeussT 2 6mafll L SMenIWmeT, UGS HmenLouwimer OMHMILD
HmenwwdHm QAFMHeLTENTSEhHE CeuemeveumLL] 2 (heumésLUHLD.

Qweour_ (B &L G0, QHssd SHLLd QasMHLHILL, Cumumiemel WHMID
Hjeursl  ueumeTisEhéd®  HoHSy  Ceuemev  eumMULILGMET  QILDHIGLD.
CuTeEGaTSS,  CLPOLAUTIRET  6UPMIGE,  UPTLHlLL  CFemeusst,  sLhley
MBIITEHSHL  WOMID 2 6767 CFemed  QUPRIGHISHET  GUTETD)  &lev6wur
BLAIGSHMSBSHET  CLHEVD  MM(PG  CousmevaUmULIL 2 (HheUT&HSLILGLD. 2 6Teap)
weNGeuasHNHG (PeTmIflend  af&sSUIUEL, Q&6 cpeod  &mHmlueier
FeP&MIGETN6T U(HLOTEITLD OHMID CQUTHEMTHTY GOWDUTLIgMEG URSM&EGLD.

8.4 UM 2 miFwImest [h6oT60ILO & 6iT

Ahss S LI QFMHLG MM 2 MUSHSH, UHEUTUI 2 (HeUT&HSD WHMID eUfl&Hener
SIH&HLULGET epeuld LNPMhHW WMMID WMHew QUTHBATSTISHNEG UMSMN&HGLD.
Beiest e sLGEUUTLE (R BLIG&Hng&6lT, 4MMe0-SMenIsTen SHeMLLILGT LHMID
wenphy CesFluy WwHMID WLMIGPHEH CureTm B UTHISTUIL BHEDL (LPENMESEDEN
JOHMISQ&TeTaUG| Hlemeowimer CQHTALGIENM eUeMIFSlml 2615 EGaNGGLD.

Qhss SHLLID gGemew LOMID SpHemevs QHMHeL&aNT  euenEFHem
2a1GGNGGD, 2 6Meap QHMLHL (PenesTenel GDUBSSID MHMID  LOEILILITENM
NprhHwsHHer el GCLrdHEs HMHegGemm GUTLiqGeTenenul GUGSSHID.
RUWREGUESHULLL QsMTHLGHI®M TerVGCLL (FHG6T CFWELLIHEUSHET OV (LD
GHMESHPD  ANHWMDEEHS QMRGSHT b, @bsH HLLLD
PeuiLsme  QUTGEMTSMTY  WOMID  FEPS  HETEHOGMET  QIPRIGLD  HCH
Geuemenuiled QUTMILILIMES QSTLHLGHIMM eUeTTFHMII HlEHLINSGLD.
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&MHMIFHLO6L C&F6L6 - HETEMLD LI(GLILIMIIEY

9.1 QumTg)

SleueuliCurg SH;BSHHUULL, QFLLLDUT 14, 2006 GCHAUNL EIA MOeINLIN6DTLIG,
"GOMIFFHPL  CFeLa| BHETend LGLUTUIE|" 616N  AUSHWMLID, ervCHTLNRI
SLLGHEHO LflHSenISSIULLTeL WL HGW QUITHHSILD.

Abs HLLSHHMSTS SEIAA 4,60 GleueMuil LUl L. TorR @601 Lilg, SNSCLMTU 17, 2025

CHHAUNLL HlqH 616001 TO25B2412TN5665268N ®LI LMTEHSED &MHMIFHLHD CFeve)
hesTenLd LGLUMILE| CHemeuTleueme.
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&GHMIFFHLP60 GLoeLMEenLS L LD

10.1 QUG

&MMIFFHLPL Goeomeuening S LLd (EMP), FLL LT CHmMeUsHET MWD HWhs
&MHMIEF G,LH6L HEDL_ (LP6DME 6155 6T, GMHMI&F FLH6L i Hwims
QurmiiyeiyelLer  CQFweOLEGSHSULGUMSWD  QuIssLURIMSU|D 2 miF
QFIISDHSHTS 2 (HUTESLIULL G S L G601 S (EBLOmeId WwoHmI Q&weour (b
SLLBI&6MeT GUITE| 61(PLD FTHSUIOTET &GOHMIFHP0 LTEHLLSMET SienL WITerLD
SMEYIFHEL, GMMHH, SHEUSHMTENHHL WLOMID HUSHSHHL Y HweunMImSTeot
@@ SLLMWGSUULL SLLeUmU EMP  INRIGHDEH. Q& cpvdded
LIGUTLML S SEHHHL, Hmenwwimer eler LWGTUTEH, SHLH6EHMETdH GHmMMEHSH60,
QFMACLET] &HTHMID WOHMID UTHSTUL OMID &HOMIFSHLPL QFWILHMM6TH
QaTLHE CLOLUGRHHFHL &N QIOIMISHHME. EMP 6T6TLG SHL_L
QIIGEUEMLINGT  6R(HRFHMWHS LGHLMGSD, CLEID S LSHET 6UTDSHMSSF
GLOMHE (WG QFwWeOLGEHSUILEGLD.

10.2 &OHMIFFHLOL GLOELTINLD (& (LD

&GOMIFGHLHEL Ceonamsnd S L Gmg QFuweubdHFHealms CmUTiamealuill_e|b,
SOMIESHPD aNlflPeanmsast LOHMID @UUSHD HLUBSMOEERES QMG MMS
2 miF QFwe|d, FHLL Y reTammed @O FOHMIFHLOOD GLOCOTEIMMLD G (L
(EMC)  Bmeiu@LL. &OMIFHLPEL UTHSTUL BLAUGHMEHMET  DOLOLUMLSGS
Curgioner SHSMID  QamEIL @@ WHS HFuUTHILTD EMC  &M6EV6NLD
SMRISLIURLD. HSHUMUHS SFOMIFHLOL WOMID UTHSTLL LSTNITETE&HET EMC-
5G WS TeuailLLIMSeN.

EMC @60 (p&HUW QUTMLIL&enleL N6oTal (a6 SILhIGLD:

o SEOMIFGHND @IS, HMI6HL/QFWOLUESSHSHL WOMIL NMH FLL LTl
@ULseL&eaNeL GNUNLOUL (BeTer HUbSHmaIsEhsdG QauhGalams 2 mis
Q&FUIHED.

e EMP BLAUQEMESHMET CFWOLESSHIHL WLOHMID SeUIICUTS WSHLILMLIE]
Q&IG6L.

e TNPCB LOMMID 2 6Meeh HJeunsnd GUTETD e(LRIGLMMD NS &ErhL 66T
€2 (5 RIS 6M6T0TLILY.

o GMHMIFHPL ST (HSEHMETSH  SHAUSTEMNSHL LOMHMID  USlesHemernLl
LTI & &6L.

o 2aNUITHEHSGSHTET HHMIFHLPL aNfliLemfe| wHMID LUNDHE SHL L hisenern
BLSSISEV.

o SuETETeL FHWmjheneo WOHMID UVl QN(WmMEEmaT WEHLILIMLIE]
Q&IG6L.
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10.3 &LH1Q&HMETS (&6 DS G 6L

L6 &METE  GMDEHFHEL 6T6TLG  SILLHHT SGMHMIFFHLLODL 2 HHuler (b
WEHEW  JRSLIGD. peLdHHeL &l 2 MUSHOUWS GODLULSDSTS
GMMSHSHEL, WMILWETUTER WMHMID WLOIGFPMHE CFILGD E QBTN HHEM 6N
Ans SHLLId gHm&QsTeTEHD. CFwWe(Wemm CUBEHSHD, FFlwimer QUIT(RET
MEWTEHSH6L, HHLULY ugmdiluy wHmID sHesamell Nf&H0L y&wmer 2 mig
Qeunubu@En.  LMGPOHE QFLWESalqUl  SLHEUSET &G  LauHLD
LWTU(RSSHLULGLD VLG  SIMSGSISGSULULL MIGPHE  QFULILITSHEHSHSE
Si@IUIU@D, SICH CHIHSHeL SUMUISTLOTET HLHE|SHET SILMWISFLOMEST LDHMILD
0N shle|sem (GLeLmE e WMMID 6TeLeMeL Fevuliqll QuisSsd) eldseneoLig
&Nl LILITS enSWTaTUUL (B SISOMULGLD. SLHle|Hamearsd GmDLULGDST6 o (h&eL
QUMLILILSEMOT DL ITEND &T6uoT Q&FWOUTL (B HeDL (PenMmEe6T Q&ML [J&&Iimen
wHlumie] CmQsTeTeTiU(HLD.

10.4 Gevmeorenio 2 MHuum®

L gareumenilest HyuTsd &HMIFHLD UTHSTUL WWOHMID  Heneowlmen
UNTEHES (P (LPEMLOWIMTS 2 MIFLL6vur(ReTeng). EMP-83 oL
QeweouRHHUSNHG GCurginmss B, CQHMHLEHL L WOMID LO6ENG  eUTHISET
@R§IHSIUEL.  meTdHFH WL RGaled  (WigLeuRLugled  &DOHMIEF S L6
uflFeoenesisen  ep(hhAHmemSSILGLD,  Geld  FLL MM Himieue
GMHMIFHLPL QBTETNSEHEHL 6T  QEURIGUS  (WDETHIFeNOWITSES  &(HSLILIELD.
GOMIFGHHL  QFwWeLHMmener  LHUNRUSHGWL CHmeuluBd  @Lmsefled
FHILIMEST L 6UIGSHMESHM6NE QFHTLRIGUSMGSD HEUULICUTE| 2 61T &60N&H6n8 6l
OMID Geomeienid WEHLILMLIE|SHET HL SSHLILIELD.

10.5 &MHMIFGHLP0 GLOELMEIMLLS HL_L LD

10.5.1 MMM &LO6L

QewebWpemm  QFWIOUTEHSEET, UMIELTSEHET, gemel, Geulil Hreu el L [j&er,
QUITBET MSBWTEHHEL WOMID UTHET QUISGSHD Y& WD (HHS 2 LODeneis
Gmm&ES  SMHM WM&  SLEUUTLE  BLelgsmES6T  CFWeLL(RHSSULGRLD.
2 _Lhpenels GMM&HS LPG/LNG/PNG Gumettm & & &LDM6T sTHIQUIT(H 61T
LweTUGSSULEGLLD. wrEUGSHGaNer HoUL uFalmen 2 MF CFLQISDSTS
QUIT(H& SLom6DT 2 WIHGIL 63T GumgLomeot 366y 61 6U6MLDSSLILIL L
Len&CUTEHSSET UPRISLILHRLD. 60U QUG EHLIG&HET, [FILOM6T erUSJLILITSET MHMID
e  Gesfluumeiser Gumetm &STHM WM& SLGUUTL(H  (APC)  SIEMLOLILIS6NT
Cpemeuliu(pd QL Mm&eded  Bmeutu@d. A 2 (HuTsG  UGHsHemern
SIMLGHHED, HEOLLUTNG SHMDSSLILLL 2 6 FMMELSET, Hevolewi) GG eisgeL
LOMID  u&emL  Ulenl.  Gubur@®  epeod  SUN @G 2 e ST
SLEUUGSSILGL. uflhGHomIseaUlL  STHmesErsE QumGalms 2 mié
QFIISDHETS LmasGursd o L0pe wMMID &SOMIUUD  STOHMET  SIHDG
QBTLHG SHusTemNHHe0 GmesmereariL(hLb.
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10.5.2 @MJEFF6L &lp6L

QuihSlgrisen, LwleTUT(H&eT  LOMID 6urHenT  QuUISSHSHO(BHEH 2 (HeUTGLD
§$50 Qumluiuied wMMID HiFeursd BL el &masen cpeold &L (HUUGSHSUUGRLD.
gnglinme QL msaNeL Gmmbhs Qenrssed 2 LSJammseT CaHIHosH&SLUGLD,
Cogylldb DG QFL&6T WOMID  SDUTFFHET CUTEID @QemIFFL 2 (HUTHGLD
CLOVMIGERHEG 62601 2 6MMBET  SI6LELF  MFELETFTSHET  UPRISLILIHLD.
SIHGLILIG UITET Qenssenevd Hallf&Es 2 Lsjammsaist §EUY ugmoilliy 2 mig
Qeuuwiu@bd. Hs QenJFFEL  JATOUSEHHG WG  QHTLHCOTEISHEF5HG
QUTHSSLTeNT FHeUUL L UTHISTLL 2 LSJEIRIGET (PPE) 6UPRIGLILHLD. Sh6m60
cTLmELEMUIEF  SMM €(F U&FME QUL FHHHMHS GHMMEHGLD HOL WTHE
QFweoud. &FOMILLD Qempdsed SIHenesEndG QMMIGImS 2 MISOFUIL
SleueulICurg Qengsged Hemew SewrsmeniiL GMHGSTeTemiL(HLD.

10.5.3 B FLp60

@nss HLLD By urtgemiy woHMID  LI&E  SEHUY  BLEIGSHDSHSEET
Cum@smen@pd. wmuwsTur(y LMD  WLOIGEWHH  cpeod By  CHemeu
Cubu@EssiuGL, GCuaid  QFweWemm, LwetUThREeT LML oL@
BL AU &MESHMEO(BHEH 2 GHeurssUUBL  sfleyby QuTHSSLOTET  &SHHSIFLIL
wempulled  &HH&NGHILGL.  &HHSNGSIULL SR  GefijaNsse,
ComiLsemer LOMID UM Géds Wi Chréssnsepssns L
LwesTu(BSHSLILELD, s GODHSHLL & QeuenGumm&emng CHT&SLONSS
Qareu(herengl. LMGLGUMSSH HHES @b LTHCWS 6T MLDLIL CLP6VLD
weBIRjeus&sLIUEGLD. @perQumwibucL. 100 KL wenphy Gy @6
o LuL  wenphy Cesfluy  sLLemwLUSE, Heodslg B mFFenLLenL
315 &H &6, IH60T6TTIT S HTHIGENEITE FmbH&H (HLLNS G GMMEE6)|LD
2 (auTsSLIUEL. sfieyfy sy wOmID Hessy BF srSms ASTLIHS
SEUTSMEuNSH 60 GLOMESTeTemLILI(BLD.

10.5.4 HL&ESHIN6] 31&MHMEL

HLLEHOBHG 2 HuTESLUUGL S WLOMID  SUMLSILTET  SLH6| &6l
WeEHHCOCW NHSSIULE, Wempwimest  Geolledif  eweold  HuwOSSOIUL L
LGS &aMNeL CENGSILBD. HUMLISTLONET &SL6&H6T HRESFSSILULL LDMIGLHHE
QEFUILICUTEHET 6L6VG 2 6TEMTL & eMLOLILSET cLpeld str(HLd LweTLGS SLILIHLD
SI00G  JSMOULELD.  QFWELUPsHD  TFFRIGET, ETP  &F(H  DOMID
LweTU(RSSHUULL.  eTevumelevorl  GUTETD)  SIUMUSIOMeT  SLHle &6 &L L LTl
CoemausaleiiLily SIMESFSSHILLL. TSDF S6L60G MIGLPMHE QFILIITSET CLHGVLD
msWmeTULUL (R SiIsHMULEGLL. UWRIGUD aldupammaeailsilyg  (Wenmulme
ufHey meus g ed, Qeuaiium(hser WOHMID MEMHSUNL6L UFTLHSSLILGLD.
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10.5.5 [leV& & LP6L

Hev &MHMIFFHLLED UTHSTLL HL6UIGEMESHET LD6TI LOTHUTL ML HHLULSEYILD,
saglen  sipHuwieneoll  uFTLFLUSHQID  SeueTld  QFNIGHHID.  JTETUIETTS
MSUWITEHSHEL LOHMID Sl CEOULL LGH SN &Hemeus HHES BIUIUST Heni
QIRISLILIGLD. &&6y Sy LOMHMILD SL(buur_® HL_6)lq &60)8561T
QeweouRHSIUGL, Q&L cpeLIGUTHLSemar (PmMUITs CFNGSHL WLHMID
SMHAFWIEOTETT SHHEUBEMET 2 L 6IqUITS HFHHWD CFUIHED HPHUlene L RIGLD.
mSCITSHmENGLLemL.  CUBSSHUD &HMIFSHLHL wWHUmU  CubhSSHeD
Qs Mool UGHUND GODHSULEFD 33% UJels wHmb eumlfauwis
SMRIGLW 2 uNfleamisanensd Q&ML LISGHLOL L DL UITs 2 (heumésLu(b. Heod
LOMMILD LOEGUT6UN6 HTHNG UGS 16| QFUILLD.

QaMAMHETMEL  UMTESH MG &MY 437 GQam&CLy  uglueraned (QTs s
upLilemeNled 33.01%) USGOHLOUILLD 2 (HeuT&SLUUEL. @QenLCeuefgsn LGI&enmed
SIMLSSLILIL (RerTerssl. BHLLUULL LOIRSEH&HEG QenLulleomss @QenLGeueal &LOMJ 5
8.

SILL6U6mI6T0T 74- LIG6HLOGUGTTLILSSHIL L LD

g P QULPMRISLILIL .Gsufo‘mqu.lmm
(6T 6301 &>61T)

1 YRISIT LDLD 950
2 Geulll LoLD 920
3 SIJ& LOJLD 920
4 GeuUmIemns LOMJLD 930
5 LL6J& LDILD 950
6 a1leL6Y LOMLD 950
7 6UMENG LDIJLD 880

Qr§sLd 6500

10.5.6 FCLPSH-CIUTHETTHTY & LO6L

Ahs5sH SHLLLD, GCeumeveumullil 2 (HeUTSHSHD, 2 6MeBT 2 615 L 6mLOLILT6L
Guwur® woHmID  Henews QsMANLSELHES BHTO] WHUWEUDOET  ELHEVLD
&omleren UGSHUNeL CHIEMMIITET FELPS-CUTHOTSTT HTHEHMG JOLHSSHILD.
Hmeor HEOL&GLD &60T6LD6MULIL] QUTMIS &), o_61Teerp Iy D& 515 5&
GeusmevaumilL&@ (LP6TEIflend eUPRISLILGL. SHLL S Teumen) ibEHeylerern
SITRIGailed &evall, &HEHMTHMJD, &STHMIL WOMID Smer CburE GCUTETD
SmM&HaNeL  seuetild  CFHH  Feps CLUTLH  BHL UG HMEHSHEMETILILD
GLmCI&meTeuTi). 26TLAILIIT & (61h &S LIT &I STLILIT6T LI6UOT& &, LO6MEL 2 M
QFIISDHETS  QFMHLET] &STHMD WOOMID  UTHSTUL  BHL6UIG SHEDS ST
QEweLL(HSHSHLILIELD.
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106 2.10lp6y SLGUUTL (&SI QFwed HL L SHleT alleunis e

&eofild  LOMID  H&sHeomest  &eflld  Hm  HOOGEHSSHTET (LD ETCDMHUIILL L
2 MUSH 6UEH), G ene&en, Q&MHGHeUTSH6T, Ceulill &y QL L &6, 2 60FHGID
VGSHET  OMID  UFTHTL DG QFL&eT  Gumeim U6  eTfliy  WHMID
Qewevb(psmm QG mLjUTer Q&FweoLT(hHemnen 2 emenl&HWg. Qbhs CFuleoLm(H e
eumu] 2 LOIpe&eT WMMID HSETHMeT 2 (HUTSGL Hmenend C&meu(heTerns,
smed  Gungiomer  sleme]  SLGUUGSSUULTNLLTEO, &OHMILUD  STHMled
FI5H60G LTHESHELMLD.

s wreE sLGUUTL (B eurflud (cpcB) OMIL SOIPBTEH wreE s GUUTL (b
eumflwid (TNPCB) LIflH&INTSHS QUTBHSSHFalqll SIHENLSHEHHE SEMIMIGUMS
o M& QFISHSTS S L ealgeusmliiedd @ eofleumer &THM  LOME
SLAUUTLR 2868  Q@OGRAMMISSUILUL(H6Targ. @&  QuITIhSSLDmest
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GEOTECHNICAL INVESTIGATION FOR THE PROPOSED CONSTRUCTION OF NEW
MANUFACTURING INDUSTRY AT SIPCOT INDUSTRIAL PARK IN MANAPPARAI, TRICHY.

1. INTRODUCTION

M/s. Ultramarine and Pigments Lid, has proposed to construct New Manufacturing
Industry at SIPCOT Industrial Park in Manapparai, Trichy. The detalled Geotechnical
[nvestigation was suggested by the client for obtaining the geotechnical / geological profile.
Accordingly, the work was awarded to M/s VRR Engineering Consultancy, Chennai - 91. The
Geotechnical Investigation was carried during 19" June to 30" July 2025. This report comprises
of the details of Geotechnical Investigation, analysis of field and lab test results,
recommendation of geotechnical design parameters such as bearing capacity and settiement of
foundation efc,.

2. SITE CONDITION AND INVESTIGATION PROGRAMME

The proposed sile is located at Manapparai, Trichy. The number of boreholes has been
decided as fourteen. The field tests Includes standard penetration test and obtaining soil
samples through split spoon sampter, undisturbed sampling in soft to medium stiff cohesive soil
(if occumred), identification of different soll layers, location of ground waler lable and complele
logging of the borehole etc, Laboratory investigation consists of classification lests such as
grain size distribution, Atterberg fimits, specific gravity, free swell index, natural moisture
content, density and engineering property tests such as UCC test / Direct Shear test / Triaxial
shear test and consolidation test on soll samples and point load strength index, UCS test, water
absorption, specific gravity tests on rock core samples, chemical analysis of soil and water
samples. The applicability of field and laboratory tests are based on the guantity and type of soil
samples (cohesion less and cohesive soil) and CR and RQD of the rock core samples.

3. GEOTECHNICAL INVESTIGATION PROCEDURE
3.1 In-situ Investigation in Soil:

The Rotary Rig with Auto-trip SPT Hammer was set up at specified borehole location..
Boreholes were drilled at that location to obtain informalion about the sub-soil stratification and

to collect soil samples for strata identification and conducting various related laboratory tests.

(1/14)
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The maxmum diameter of the bore hole was 150 mm and driling was carried out in
accordance with the provision of IS . 1892-2021. The drilling was proceeded by the culting
action of a rotating soll cutter which should be kept infirm contact with the bottom of the hole.
The soil cutter has been carried at the end of holiow coupled drilled rods which was rotated by
a suitable chuck. Drilling mud (bentonite) will be used below ground water table. Mud fiuid has
been pumped continucusly down the hallow drill reds and the return fluid come to the surface in
the annular space between the rods and Ihe sides of the hole and so the protective casing may
not be generally necessary.

In-silu SPT lests was carried out in all kinds of soil and complelely weathered dis-
integrated rock (penetrated by Soil cutter ! TC Bit) at 1.5 m intervals / change of strala til
termination depth and collection of disturbed samples through split spoon sampler through
SPT. The boreholes was cleaned using drilling fluid pump up to the depth of testing or sampling
lo ensure minimum disturbance of soil al the botiom of the borehole. Dislurbed soil samples
was preserved for conducting various tests in the laboratory.

3.2 Standard Penetration Test (SPT) for Soil

This test was conducted in all types of soif deposils met within the borehole lo find the
resistance of soil by correlating with the number of blows required for 30 cm penetration. This
test was conducted at 1.5 m intervals / change of strata till termination depth. Procedure for
conducting the test, presentation of test results and collection of disturbed soil samples etc.
shall confirm o IS° 2131:2021 & 1892:2021 This test was camied oul by driving a standard
split spoon sampler in the barehole by means of a 63.5 kg hammer having a free fall of 75 cm.
The sampler was driven using the number of blows for every 150 mm penefration was
recorded. The number of blows for the last 300 mm drive was reported as “N' value. The test
was discontinued when the blow count is equal to 50 for 150 mm penetration depth and the
penetration length was recorded. Refusal was considered to be met with when the blow count
is egual to 100 for 300 mm i.e. 50 for 150 mm at the location when the test was discontinued
the penetration and the corresponding number of blows was reported. Sufficient quantity of

(214)
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disturbed soll samples was collected from the split spoon sampler and below the test level for
identification and laboratory tests. The samples was visually classified and recorded at the site
and was properly preserved and labled for future identification and testing. These SPT tests
were carried out using Auto-irip Free Fall Hammer system for which the expected energy level
is approximately 60% to 70%. The SPT ‘N’ value resulting from this procedure may be
considered as ‘Nag'.

3.3 Core Drilling in Rock / Hard Stratum

Drilling in rock was caried out by rotary motion using diamond bit. The rotary core
drilling equipment and procedure for dnlling was confirmed to IS @ 6926:2020. Drilling was
camied out with NX size bits, Suitable Reamer shell and core catchers was used to ensure
continuous and good core recovery.

The drilling flud was water. Circulation of drilling flud was started before the core
barrel reaches the botlom of the hole to prevent cutting of sludge from entering the core barrel
at the start of coring. Drilling fiuid was circulated continuously down the hollow rods to remove
the rock cutlings lo the surface. The core was collected wilh least disturbance after drilling the
desired depth, If the care recovery was less than 5% then SPT was also performed before
commencing the next drill run. If at any time blocking of the bit or grinding of the core is
observed the core barrel was immediately withdrawn from the borehole regardless of the
length of drill completed

The depths through which a uniform rate of penetration is maintained, the depth at
which a marked change in rate of penetration or sudden fall or drill rod occurs, the depth at
which any blockage of drill bit causing core loss if any etc. had been recorded. Any heavy
vibration or torgue noficed during driling was also recorded together with the depth of
occurrence. During drilling operation, observation was noted in one specified proforma. Core
samples was extracted from the core barrel without vibration. Core was taken to maintain the
direction of exirusion of sample. Immediately after withdraw from the core barrel, the cores was
placed in a tray and transferred into boxes specially prepared for the purpese. The boxes were

(¥14)
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made as per |S: 4078:2019. The total core recovery (TCR) and rock quality designation (RQD)
was computed as per IS 11315:2023 guidelines. The cores was numbered serially and arrange
in the boxes in sequential order, The description of the core samples was recorded as per IS:
4464:2020. Ground water table depth was measured in the bore-hole location. On completion
of the borehole the portion dnlled in soil was plugged by admixing cement with the available
cuttings taken from the bore-holes and grouted from bottom to top of the bore-hole. All the field
test results recorded in the bore logs are illustrated in Annexure -1

4. METHODOLOGY ADOPTED IN LABORATORY INVESTIGATION
4.1 Index Tests

Natural moisture content of soil samples is measured as per IS: 2720 (Part 2) — 1973.
Specific gravity lest on soil samples are conducted using specific gravily bollle as per IS: 2720
(Part 3 / sec-1) — 1980. Grain size distribution analysis is performed as per IS: 2720 (part 4) -
1985 for all disturbed and un-disturbed soil samples. As per IS: 2720 (Part 5) — 1985, the soil
samples have been sieved through 425 micron IS sieve and used for determining Atlerberg
Limits of soils. Liquid limit lest of soils is determined by using Casagrande apparatus as per IS
2720 (Part 5) — 1985. Piastic limit test of soils is conducted by siandard method
(IS: 2720 (Part 5) — 1985). The shrinkage limit of the soil is determined as per the bureau of
Indian standard procedure 1S: 2720 (Part 6) — 1972. The free swell index test is determined as
per IS: 2720 (Part 40) — 1972 expressed in percentage.

42 Engineering Properties Test

The Shear Strength Parameters (Cohesion, ‘'c' and Angle of Internal Friction ‘¢') of
undisturbed soil sampies are cblained by conducting Direct Shear Test as per IS: 2720 (Part
13) — 1986. The undrained cohesion ‘cu’ of the clay layer is obtained by conducting Unconfined
Compressive Strength Test as per IS 2720 (Part 10) — 1973. The Settiement parameters (Co-
efficient of consolidation 'Cv' and Compressibiity Co-efficienl ‘Cc') are determined by
conducting consolidation test as per [S 2720 Part 15 — 1886 on the undisturbed soil samples
obtained through Thin-Walled Shelby Tube sampler.
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4.3 Laboratory Test on Rock Cores:

Density & Specific Gravity: Density & Specific Gravity of rock core samples are tested in the
Laboratory as per |1S: 2386 (Part-Ill).

Water Absorption: Water Absorption percentage of Rock core samples are lested in the
Laboratory as per IS: 2386 (Part-1ll), Porosity: Porosity of Rock core samples is determined as
per IS: 13030,

Point Load Strength Index of Rock: Rock core samples collected in various depths from
different borehole has been shaped and tested in the laboratory as per |S: 8764 specifications.
The reported value of the point strength index is I« @q) in kN/mZ.

Unconfined Compressive Strength of Rock Materials: Lenglh of Rock core samples
collected in various depths from different borehole are measured and when length of cores
found more than two times of diameter of core then those cores are taken part in preparation of
UCC test. The length of diameter ratio of cylindrical specimens has been kept minimum two
fimes, cutting and polishing has been made in the {athe for conducling UCC lest for soaked
condition as per guidelines of clause no 3.3 of 1S:9143. Test procedures, calculation and
reporting UCC of rock cores are carried out as per guidelines of clause no. 4,5 & 6 of IS: 9143

The applicability of field and laboratory tests are based on the quantity and type of soll

samples (cohesion less and cohesive soil) and CR and RQD of the rock core samples.

50 TRIALPIT

Trial Pit was excavated as per IS 1892 (2021). The Photagraphs of Trial Pit soll profile is
shown in Annexure 2. Soil samples were collected at every 0.5 m, 1.0 m and 2.0 m depths.
Beyond 2.0 m depth weathered rock layer was encountered during excavation of trial pit. All
laboralory tests are conducted as per lhe Indian Standard Tesling Procedure (SP 36 Part |
1987 & Part II: 1988). All Laboratory test results of soil samples collected are summarized in
Annexure 2 of this report.
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Table 1: Trial Pit test Results

Depth Optimum | Maximum
?. Test from Type of Sofl Moisture Dr\ Soaked CBR
No. | Location | EGL Content Density Value (%)
(m) (%) (&N/m?)

Brownish Sandy

1 IP-01 0.3 165 15.9 356
Clay (C1)

Greyish Brown

2 I1P-01 1.0 113 188 1114

Clayey Sand (SC)

Brownish Silty

3 IP-01 2.0 ) 89 19.6 17.36
Sand (SM)
Brownish Sandy
4 TP-02 0.5 : 157 16.3 642
Clay (CT)
Greyish Silty
5 TP-02 1.0 8.7 19.7 12.56
Sand (SM)
Greyish Silty
6 TP-02 2.0 84 20 19.54
Sand (SM)

6.0 FALLING HEAD PERMEABILITY TEST

The Faling Head Permeability Test has been conducted as per IS 5529 - Part (1)
method. The hole is drilled upto the level at which test is to be performed. If the hole cannot
stand, the casing pipe with perforated section can be used in the sirala. After cleaning the hole
the water pipe is filled with water upto its top and rate of fall of the water inside pipe is recorded.
The permeability value has been arrived as per procedure outlined in section 9.0 of IS 5529 —
Part (1):2015 is presented in Table 2. The Falling Head Permeability Test results are illustrated

in Annexure - 3
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Table 2: Falling Head Permeability Results of Different Bore-hole Locations

In-situ
Depth from s Permeability,
S.No. | BH No. Lithol x
5 * | EGL (m) oo8y kx 105
cnvsec
| BH 3 05-2.0 Brownish Silty Sand (SM) 2.12
2 BH 4 05-2.0 Brownish Silty Sand (SM) 291
3 BII 8 05 -2.0 Brownish Silty Sand (SM) 249
4 BH 2 05 2.0 Brownish Silty Sand (SM) 2.58

7.0 PACKER PERMEABILITY TEST

The Packer Permeability Test has been conducted zs per IS 5529 — Part (2).2015

method. The infiatable packer has been lowered at desired depth and inflated through Water

pressure pumping system. The inflow waler pressure has been vared betwsen 0.5 kg/cm? lo

1.5 kg/em? depending on geological texture of Subsurface Strata. The water pressure has been

controlled through pressure conirol valve fixed in the High-Pressure Triplex Pump. The water

inflow was recorded in the flowmeter for 15 minutes for all pressure increments The lugeon

value and permeability has been arrived as per procedure outiined in section 9.0 of IS 5529 —

Parl (2):2015 is presented in Table 3. The Packer Permeability Test resulls are shown in

Annexurs 4.

Table 3: Packer Permeabllity Resuits of Different Bore-hole Locations

In-situ
. Depth Lugeon ;
| ol | from EGL Lithalogy Vane | Permesiily,
(m) (lit/min/m) ensfive
Chamockite, Brownish Grey., Coarse (o
| 45-6.0 | Medinm Grained, Highly Weathered Rock 8.127 8.354
BH3 (Grade IV)
- Chamockite. Brownmish Grey, Coarse to
2 75-9.0 | Medmm Gramned. Highly Weathered Rock 1.167 1.199
(Grade [V)
(7114)
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Depth Lugeon th:ally
o | 2 from EGL Lithology Vile | Fermeabiiy,
No. | No. (m) (it/min/m) kx 107
cm/sec
- | Chamockite, Greyish, Medum Gramed.
3 9:0~10:5 Moderately Weaﬂmd Rock (Grade I1I) 0:625 0.642
Chamockite, Greyish Black, Medium
4 10.5—12.0 | Grained, Moderately  Weathered  Rock 0.375 0.385
(Grade I11)
Chamockite. Brownish Grey, Coarse to
5 8.0-95 | Medium Gramed, Highty Weathered Rock 5273 5420
(Grade IV)
Chamockite, Brownish Grey, Medum
6 | BH4 | 100-115 | Grined, Moderately Weathered Rock | 0.583 0.600
(Girade [11)
Chamockite, Greyish, Medmum Gramed,
L HS3=13.0| proch and No Sign of Weathering (Grade I) 0:250 0257
Chamockite, Browmsh Grey, Coarse to
8 55-7.0 | Medium Grained, Highly Weathered Rock 7.810 8.028
(Grade V)
Chamockite, Brownish Grey. Coarse to
9 70-8.5 | Medium Grained, Highly Weathered Rock 4.788 4922
BHS (Grade I'V)
Chamockite, Brownish Grey, Coamse lo
10 8.5-10.0 | Medium Grained, Highly Weathered Rock 3.576 3.676
(Grade TV)
Chamockite, Brownish Grey, Medium
11 10.5 - 12,0 | Grained, Moderately Weathered Rock 0.375 0.385
{Grade 111)
Chamockite, Brownish, Coarse to Medium
12 6.5—8.0 | Gmined, Highly Weathered Rock (Grade 8.825 9.072
V)
Chamockite, Brownish. Coarse 1o Medmm
13 85 -10.0 | Gramed, Ihghly Weathered Rock (Grade 5.333 5482
BH 12 V) _ _ :
Chamockite, Brownish Grey, Medm
14 10.5 - 12.0 | Grained, Fresh and No Sign of Weathenng 0.667 0.683
(Grade I)
Chamockite, Greyish. Medmum Gramed,
S 120-135 | prech and No Sign of Weathering (Grade I) Al Sidid
(8/14)
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8.0 FIELD CALIFORNIA BEARING RATIO TEST

The Field California Bearing ratio lest has been conducted as per 1S 2720 (Part 31):2006
method. This test was conducted to obtain the properiies of soils required for consfruction of
roads / pavements Load was appiied on the penefration piston so that the penetration is
approximately 1.25 mm/min. The load readings were recorded at penetration of 0.5, 1.0, 1.5,
20,25 30 4.0, 50 75 10.0 and 125 mm. The soil samples were collected and the
laboratory tests were carried out The resulls are summarized in Table 4. The Field California
Bearing ratio test results are shown in Annexure 5.

Table 4: Field California Bearing ratio test Results

gng, | Test | TSUDSP | i Density | Moisture | Field CBR Value
Location (m) (glce) Content (%) (%)
| CBR-O1 1.0 1.78 7 15.19
1 | CBRO2 10 1.86 5 2137
3 | CBRO: 1o 187 3 2241
4 CBR-4 1.0 1.89 4 24.50

9.0 CYCLIC PLATE LOAD TEST

The Cyclic Plate Load lest has been conducted as per IS 5249 : 1992 — RA 2020
method Cyclic Plate load fest is conducted to determine the Coefficient of Elastic Uniform
Compression (C.) for a given area under dynamic loading conditions. From the data obtained
during cyclic plate load lest, the elfastic rebound of the plale corresponding to each intensity of
loading was obtained. The results are summarized in Table 5. The Cyclic Plate Load Test

results are shown in Annexure 8

(8/14)
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Table S: Cyclic Plate Load Test Results

Coefficient of Elastic
S. No. Test Location Tet Dipth from Uniform Compression (¢y)
EGL (m) g
(kg/em?)
1 CPLT-01 2.5 133.19
2 CPLT-02 235 150.14

10.0 GEOTECHNICAL DESIGN PARAMETERS

The Geotechnical design parameters such as Shear Strength (‘c," and “¢"), Elastic
Modulus (E:) (Bowles 1897), Design SPT ‘N' values and Bulk density values are arrived from
Laboratory Tests and Empirical Carrelations are summarized in Appendix — A of this repart
along with variation of SPT ‘N’ value with respect to depth in different borehole locations.

11.0 COMPUTATION OF BEARING CAPACITY AND SETTLEMENT

Based on the observafion made in the borehole location of the proposed site, an
attempt is made to arrive the safe bearing capacity, safe bearing pressure and allowable
seftlement of the foundation soil. In order lo compute safe bearing capacity, the deplh of
foundation is takenas 1.5 m, 20 m, 25 m and 3.0 m and size of foundationsas1.5mx 1.5m,
20mx20m,25mx25m, 20 m x3.0mand 1.25 m wide strip footing. The SPT 'N' value,
Correlated Elastic Modulus ‘Es' value (Bowles 1997) and shear strength parameters and
engineering properties of soil layers, which are required to determine bearing capacity and
settlement, were taken from Appendix — A The Safe Bearing Capacity is computed using
Bureau of Indian Standard IS 6403-1981 equation. The elastic settlement of foundalion is
arnved based on 1S 8009 (Part 1) 1976 Method using the Elasic Modulus values of soil layers
for the proposed site. The ground water table depth is considered as Ground Surface lo
compute safe bearing capacity and settiement of foundation

{10/14)
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111 Safe Bearing Capacity

For the determination of Safe Bearing Capacity using IS 6403-1981 equation, the shear
strength parameters below foundation level up to the influence depth of 1B is considered

The safe bearing capacity thus computed are shown in Appendix — B.

11.2  Settlement Calculations for Foundation Soils

One of the important functions of any foundation systems is to satisfy the settiement
critena apart from bearing capacity critenia. Tha total settiement of foundation is becoming very
critical, espedally if the foundation is located on clays, because the clay layer is expected to
undergo excessive consolidation settlement over a period of time under sustained loadings
which of course depends on the state of clay (initial water content / void ratio), whereas in the
case of loose sand layer, elastic or immediate setllement plays a crucial role. The Soil layers
exisling below foundalion depth is medium dense clayey sand with significant amount of sand
fraction and sity clay in stiff consistency, By cansidering the stiffness of clay fayer and sand
fraction of clayey sand layer, immediate / elastic settlement are zlone computed and
considered for recommendation of foundation system. The immediate / elastic settlement of
foundation is compuled based on IS 8009 (Parl I) 1976 Method for different depths and size of
foundations which is shown in Appendix -B. The settlement has been computed up to the
influence depth of “2B" below the foundation. The settlement computations are made for
200 kNim?, 250 kN/m<, 300 kN/m? and 350 kN/'m? at Foundation Base is presented in Table 6.
The allowable seftfement as per IS 1904 Table | 1986 is limited to 50 mm for Individual Footing
and 100 mm for Raft foundation in High Plastic Clay .

(11/14)
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TABLE 6 Computed Settlement Values of the Open Foundation

Type of Size of Deoth of Pressure at Immediate Settlement
Foundation | Foundation Foun dpati on (m) Foundation Base | as per IS 8009 (Part 1)
(m) (m) Level (kN/m?) 1976 Method (mm)

15 200 421

Square 20 250 490
15x15

Footing 25 300 6.31

30 350 522

15 200 5.99

Square 20 250 567
20x20

Footing 25 300 572

30 350 5.36

15 200 533

Square 20 250 5.58
25x25

Footing 25 300 542

30 350 557

15 200 674

Reclangular 20 250 6.57
20x3.0

Footing 25 300 678

30 350 562

15 200 333

Strip 20 250 416

1.25 m Wide
Footing 25 300 499
30 350 582
(12114)

195




VRR ENGINEERING CONSULTANLCY
W Geotechnical & Structural Consultant

#2781, 1" Street, Saram Avenua, Balmah Garden, Madipekkam . Chennar - 600 091
Phone. 044 42044361 / +81 8840020827 / +81 03677595080, E-Mail. vrrec@yshoo in

v Geotechnical & Geological Investigation v Soll, Rock & Material Testing v In-Situ Seismic Testing (CHS, SR, ERT) v NOT v Grouting
¥ Load Tests ¥ Structural Design v' DPR ¥ Survey v Building Construstion

12. SUMMARY

The following recommendations are suggested for the Proposed Construction of New
Manufacluring Induslry at SIPCOT Industrial Park in Manapparai, Trichy.

v Itis recommended to provide Shallow Open Foundation for different type of structures.

v The recommended depth of Shallow Open Foundation system are 1.5m,20m, 25m
and 3.0 m from the existing ground level for different type of structures with varying
super structure loads.

v The recommended safe bearing capacity of Shallow Open Foundation at 1.5m, 2.0 m,
2.5 mand 3.0 m depth is 200 kN/m?, 250 kN/m?, 300 kN/m? and 350 kN/m? respectively.

The permissible settiement of Footings is' 50 mm.

v The top 0.6 m soil has significant amount of clay fraction and it shall not be used for
backfilling purpose. The excavated soil beyond 0.75 m depth may be used for backfilling
purpose due to the presence of coarser fraction (sand content)

v Il is recommended lo adopt suilable supporting system with dewatering method lo
excavate subsurface strata up to the desired depth of foundation for different type of

structures.

Dr. R. B. ARUN MURUGAN, M.E (Geotech)., Ph.D.
(Geotechnical & Structural Consultant)
Mobile: +91 9367759590 / 9840020827
E-mail: virec@yahoo.in / arunmurugan18@gmail.com
CMDA Reg. No.: GTE/20/01/042
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BORE-HOLE No. BH 01

m IN-SITU GEOTECHNICAL BORE LOG SHEE] B {42}
¥ ey

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy.
Co-ordinates:|N - 1179320 77! £ - 220548 491 Started:|28-07-2025
Location:|Manappara| Completed:(3007.2025
Elevation (RL):|- Ground Water Level:|7 50
Dia of Boring:{Px Size in Scll, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Depthis :[ 13,00 m
Type of Boring:|Rotary Rig - Auto Trp ST Total Drill Depth:|20.00 m - (Sal - 20 m, Rack - 18.0m)
3 E
e 2 | Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 g
B E g é | Weathering Grade of Rock as per IS 4464 | = gg‘
= Special Observations and Intarpretations | g. g%
3 = 015 115301 3045 | spry [ verpm | RaDe) | 5 2 3
em | em | cm 3%
0 30 0 90 12 15
T TEENE SE SER TSI e . o e~ e
10 | Jeveset|Greyish Clayey Sand (5¢) 6 [ 2 | g >0 i Very Dense
e 55 1 m
20 | 3%°%|Grevish Clayey Sand (SC) 37 Rebound =100 Very Dense

lackish. Completely Weathered Disintegrated Hard / Very

30 |. . nd Decomposed Rock Matesdals 55 ;. Rebound >100 Weak
40 lackish, Completely Westhered, Disintegrated| Hard / Very
45 £ “{and Decomposed Rock Matenals 95 ;g0 Rebound >100 Weak
50 1274
" Ipsp|Chamockite, Whiish, Coarse fo Medium
60 | o 3+ 4|Grained Highly Wealhered Rock (Grade IV) 55 ¢ .z Rebound >100 5.00 0 Hard / Weak
70 4 ‘|Blackish, Completely Weathered Disintegratad Hard / Very
75 T=-="{and Diecomposed Rock Matenals 55 4 oy Rebound >100 0 0 Weak
80 1

lackish, Completely Weathered Disintsgrated Hard / Very

9.0 ~|and Decomposed Rodk Malenials 55 ¢ o REbOUNd >100 0 0 Weak

lackish, Completely Wesathered, Disintegratad| Hard / Very
~{and Decomposed Rock Matenals 55 . Rebound >00 0 0 Weak

105

1o 274
{# +4 |Chamacklte, Greyish Brown, Coarse to Medium
120 | o 1% .0 1|Grained Highly Weathered Rock (Grade IV) 1333 0 Hard / Weak

{=#¥}|Chamockite. Brownish White, Coarse 1o
Medium Gramed, Highly Weathered Rock|
1% 1(Grade V) 200 0 | He /Weak

13.0

P
-~
73
-

135

a0 1 %4
1# = # |Cramockite, Brownish Grey, Coarse to Madium|

150 heg 1% 4 ¢ |Grained Highly Wealhered Rock (Grade IV) 26.80 0 Hard / Weak

hgo ¥ «#|Chamockite, Brownish Grey, Medium Gralned,
3% 4 7|Slightly Weatherad Rock (Grada Il) 87.00 5400 Strong

"
.+

16.5
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R

BORE-HOLE No.

BH 01

SHEET No.

(212)

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Project: Manapparai. Tnchy.
Co-ordinates:[N - 1179320 77¢ . E - 220548 491 Started:|28-07-2025
Location:|Manappara| Completed:(3007.2025
Elevation (RL):|- Ground Water Level:|7 50
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barref:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Depthis :[ 13,00 m
Type of Boring:|Rotary Rig - Auto Trp ST Total Drill Depth:{20.00 m - (Soil - 20 m, Rack - 18.0m)
3 233
“E‘ 2 | Description ! Classification of Soil and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 2% s
B E §' § | Weathering Grade of Rock as per IS 4464 / é gg‘
s = =1
g = | Special Observations and Interprefations oc:n 5 1::0 3z5 spr | Terew | Ran () g g g
S~
0 3 s 90 120 150
70 14
1¥ +#|Cramockite,  Greyish,  Medlum  Grainad, Moderately
18.0 hu o 1*4 T|Moderately Weathered Rock (Grade 11]) 0.0 50.00 Strong
;'_y’i Chamockite, Greyish, Medium Grained, Fresn
19.0 ho g 4= +|and No Sign of Weathanng (Grade {) 100.00 100.00 Strong
15 7+ |cramockte, Greyish, Medum Grained, Fresn
200 bpg 3=~ =|and No Sign of Weathsring (Grada |) 100.00 100.00 Strong
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BORE-HOLE No.

BH 02

SHEET No.

(124

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy,
Co-ordinates: [N - 1179335 785; E - 220697 935 Started:|25-07-2025
Location:|Manappara| Completed:|25-07.2025
Elevation (RL):|- Ground Water Level:|7 50 m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|Rotary Rig - Auio Trip S°T Total Drill Depth:|14.00 m - (Sal - 3.0 m, Rack - 11.0m)
o 233
“E‘ 2 | Description ! Classification of Soil and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 s b
B E g é | Weathering Grade of Rock as per IS 4464 / - gg‘
=~ >
g = | Special Observations and Interpretations ocm", 1::0 32:'5 spr | Terew | Ran () g g %,
S~
0 3 & 90 120 150
".:':.:!Ln T it} B 2) — e ST
1O [, 398, | iian Bemwn Clayesy Sand wih Cabzum Mataa (86) 13 28 ab >400 i T Medium Derifa
o Whitish Erown Clayey Sznd with Caleium) 55 (a1
20 |, yesee|Matrix (SC) 5 | 2 [ = | w00 Hedum Dense
K| |Brounisn Ciayey Sand with Caicium Matrix|
30, . 4[(SC) 3 58 5.yRb >100 Medium Danse
. lackish. Completely Weethered, Disintegrated) Hard / Very
40|, . ¥ and Decomposed Rock Materials 55 14y RD >100 Waak
lety
50 ¥ ¢+ 4|Chemockie, Whitish Grey, Coarse to Medium
55 14 4 +|Grined. Highly Wealhered Rock (Grade IV) MU0 733 | Haw / Weak
0 {¢%4
:& «» |Cramockite, Wnitish Grey, Cosrse to Medium
7.0 | 54 3% +|Grined Highly Westhered Rock (Grade IV) 20.00 0 Hard / Weak
Iey
60 144 |Cramockte. Writish Grey, Coarse to Madium
85 + 4 *|Grained Highly Weathesed Rock (Grade V) 21.30 0 Hard / Weak
ag 1+%4
1# ¢ #|Cramockite, Greyish, Medium Grained, Fresh
10.0 b 3% 4 *|and No Sign of Weathenng (Grade |) 84.00 83.00 Strong
147
10 1% +#|Chamockite, Greyish, Medium Grained, Frash
15 3% & |and No Sign of Weathering (Grada |) 88.00 8400 Strong
20 1+74
i¥ *#|Cramockite, Greyish, Medium Grained, Fresn)
13.0 b1 q 1% 4 *|and No Sign of Weathenng (Grade 1) 98.00 98.00 Strong
+ 7+ |cremocite. Greyish, Medum Graines. Fresn
18.0 s 2+ .2 +|and No Sign of Weathsnng (Grade |) 95.00 96.00 Strong
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BORE-HOLE No. BH 03

SHEET No. (4294

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy,
Co-ordinates: [N - 1179243 267 £ - 220672 478 Started:|22.07-2025
Location:|Manappara| Completed:|24-07.2025
Elevation (RL):|- Ground Water Level:|7 80 m
Dia of Boring:|Px Size in Sol, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth:|2.0m Water Loss Deptlis |-
Type of Boring:[Rotary Rig - Auto Trip S°T Total Drill Depth:{20.00 m - (Soi - 20 m, Rack - 18.0m)
o F
e Z | Description / Classification of Soll and Rock | Standard Penetration Test (SPT) / UDS / Core Drilling 5 g
B E g é | Weathering Grade of Rock as per IS 4464 | = gg‘
& Special Observations and Interpretations | 5. 25
3 = 018 | 19301 349 | spry | Ter(w) | Roo() | 32 5
S =
0 3 50 80 12 150
T Sandv Cay G Vi T T 5 = AT YT
10] Llr.:}}( Brownish Sifty Sand (SM) 27 | 55,;mRb | 100 = Very Denze
20| § }{:C,“._ Srownien Silty Sand (SM) - Residual Soll 55 .. Rebound | =100 Very Dense
“7 I===|Brownish, Campletaly Wealhered, Disintegrated Hard / Very
Y| B nd Decomposed Rock Materals 55 ., Rebound >400 Weak
i
0 (¥4 Cramockite, Whiish, Coarse fo  Medium
45 + 4 +|Smined Highly Wealhered Rock (Grade V) 10.50 0 Hard [ Weaic
50 1+%4
14 4 4 |Cramockite, Brownish Grey, Caarse to Medium
60 |, . 3+ 4 |Grained Highly Wealhered Rock (Grads IV) 13,3 0 Hard / Weak
1= 4
70 :+ + 4 [Cramockite, Brownish Grey, Coarse to Medium
75 14 4 + |Grained. Highly Weathesed Rock (Grade 1V) 16.00 0 Hard / Weak
80 {274 _ _ _
4 +4|Chamockile, Greyish  Medium  Grained, Moderately
90 | o0 1% + [Moderaely Weathered Rock (Grede 11l 38.60 33.30 Strang
le ¢'+
oo iF +#|Chamockite, Greyish Black, Medium Grained, Moderately
106 14 . +[Moderately Westhered Rock (Grace |ll) 50.00 3400 Strong
TTEML
{# +4 |Chamocklte, Brownish Grey, Medium Grained, Moderatealy
12.0 | o 1% 4 1 |Moderately Weathered Rock {Grade IIf} 72.00 33.00 Strong
1%
k2 3% ¢4 |Chamackite, Brownish Grey, Medium Grained, Moderately
135 3= 4 +|Moderately Westhered Rock (Grade Il 67,00 3200 Strong
a0 1%
¥ « 4 |Cramockite, Brownish Grey, Coarse to Meadium|
150 beg 1% & 4|Grained Highly Wealhered Rock (Grade IV) 52.00 8.58 Hard / Weak
ey
hgo 4F¥ «#|Chamockite, Whitish Grey, Medium Gralned, Moderataly
16.5 3% 4 7 |Moderataly Westhered Rock (Grads I1) 5200 28.00 Streng
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R

BORE-HOLE No.

BH 03

SHEET No.

(212)

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Project: Manapparai. Tnchy,
Co-ordinates:|N - 1179243 267 F - 220672 478 Started:|22.07-2025
Location:|Manappara| Completed:|24-07.2025
Elevation (RL):|- Ground Water Level:|7 80 m
Dia of Boring:|Px Size in Sol, Nx Size in Reck Type of Core Barref:|Nx Size Core Barrel
Casing Depth:|2.0m Water Loss Deptlis |-
Type of Boring:|Ratary Rig - Auto Trp ST Total Drill Depth:{20.00 m - (Soil - 20 m, Rack - 18.0m)
3 233
“E‘ 2 | Description ! Classification of Soil and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 2% s
B E §' § | Weathering Grade of Rock as per IS 4464 / é gg‘
s = =1
g = | Special Observations and Interprefations oc:n 5 1::0 3z5 spr | Terew | Ran () g g g
S~
0 3 s 90 120 150
70 14
1¥ +# |Cramockite, Greyish, Medium Grained. Fresn
18.0 ha g 1*4 |and No Sign of Weathenng (Grade {) 10000 | 100.00 Strong
;'_y’i Chamockite, Greyish, Medium Grained, Fresn
19.0 ho g 4= +|and No Sign of Weathanng (Grade {) 100.00 100.00 Strong
15 7+ |cramockte, Greyish, Medum Grained, Fresn
200 bpg 3=~ =|and No Sign of Weathsring (Grada |) 100.00 100.00 Strong
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BORE-HOLE No.

BH 04

SHEET No.

(14

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy,
Co-ordinates: [N - 1179132 60+: £ - 220642 136 Started:|22.07-2025
Location:|Manappara| Completed:|2307.2025
Elevation (RL):|- Ground Water Level:|6.30 m
Dia of Boring:|Px Size in Sol, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.{3.0m Water Loss Deptlis |-
Type of Boring:|Ratary Rig - Auto Trp ST Total Drill Depth:{12.00 m - (Sal - 3.0 m, Rack- 11.0m)
o E
e 2 | Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 g
B E g é | Weathering Grade of Rock as per IS 4464 / - gg‘
£ Spacial Observations and Interpretations | . g% <
3 - 015 115301 3045 | spry [ verpm | RaDe) | 5 2 3
em | em | cm 3%
0 30 € 80 120 1%
7 Tlim T T 5 T 7 g : 1 —
10 | | ik Brownisn Sty Sand (SM) U | 55,0 | 200 | T~ Vary Dense
20 |, Ip: : Srownish Grey Silly Sand (SM) - Residual Soil 55 4 o Rebound >100 Very Derse
x4
30].. ':-“::JE} Grevish Sity Sand (SM) - Residual Sall 55, Rebound | 100 Very Dense
40 =|Blackish, Compietely Weathered, Disintegrated Hard / Very
45 “{and Decomposed Rock Matenals 95 ;g0 Rebound >100 0 0 Weak
50
|8rownish, Completaly Wealhered, Disintagrated Hard { Vary
60 ., and Dacomaosed Rock Maledals 55 ¢ Rebound >100 0 0 Weak
70 1 Brownisn, Compiately Weathered, Disintegratad| Hard / Very
75 ==~ {and Decompesed Rock Matenals 55 oy Rebound >100 0 0 Weak
80 1
14+ w|Chamockite, Brownish Geey, Coarse to Medium)
90 | opn 1% 0 +|Grained Highly Weathered Rock (Grade [V 2200 0 Hand / Weak
ey
oo 1¥ +#|Chamockite, Brownish Grey, Madium Grained, Moderstzly
106 1% . % |Moderately Weathered Rock (Grade (II) 60.00 28,00 Strong
10 {¢74
1# + #|Chamockite, Greyish, Medium Grained. Fresh)
12.0 b o 1% 4 +|and No Sign of Weathering (Grads |) 84.00 83.00 Strong
;f"j_ Cramockite, Greyish, Medium Grained. Fresn|
13.0 f2 g 3+« +|and No Sign of Weathanng (Grade {) 100.00 96.00 Strong
15 7} [cremecite. Grepish, Medium Grained, Fresn
18.0 s 2+ =|and No Sign of Weathsnng (Grade |) 100.00 98.00 Strong
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BORE-HOLE No.

BH 05

SHEET No.

(14

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy,
Co-ordinates: (N - 1179178 565; £ - 220776 011 Started:| 28-06-2025
Location:|Manappara| Completed:(0107-2025
Elevation (RL):|- Ground Water Level:[d 40m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|Rotary Rig - Auio Trip S°T Total Drill Depth:|15.00 m - (Sal - 20 m, Rack - 13.0m)
o 233
“E‘ 2 | Description ! Classification of Soil and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 s b
B E g é | Weathering Grade of Rock as per IS 4464 / - gg‘
=~ >
g = | Special Observations and Interpretations ocm", 1::0 32:'5 spr | Terew | Ran () g g %,
S~
0 3 50 80 12 150
3| 014 T ST SAng TSN A B D O o oy T |
101, :_" t Brownish Silty Sand (SM) 36 55 5Rb | 3100 T~ Very Dense
20 |, iH (Pl awunies Sty Sand (SM) - Resldual Soll 55 o Rebound | >:00 Very Dense
o Brownish, Campletely Weathzred, Disintegrated Hard / Very
30 | ., nd Decomposed Rock Matedals 55 ;. Rebound >100 Weak
i “{Srounisn, Completely Weathered, Disintegrated Hard / Very
40 |, o $="land Decomnased Rock Materials 55 ., Rebound >100 Waak
{# %} |Chamockite, Greyish Brown, Coarse to Medium
50 4% ¢4 |Grained, Compietely Weathered Rock (Grade| Hard / Very
55 stV 6.66 0 Weak
g0 4°74
;4' - # |Cramockite, Srownish Grey, Coarse to Medium
7.0 |54 3%4 %|Grined Highly Westhered Rock (Grade IV) 2400 0 Hard / Weak
le#
g0 17 é.;{ Chamackite. Brownish Grey, Coarse to Madium
85 * 4 %|Grained Highly Weathered Rock (Grads IV) 40.00 0 Hard / Weak
a9 {##4
¥ ¢ #|Chamockite, Brownish Grey, Coarse to Medium)
10.0 b 3%« % |Grained Highly Weathered Rock (Grade 1V) 75.00 1400 | Hard / Weak
1¢%4¢
10 1¥+#|Chamockite, Brownish Gray, Medium Grained, Moderaizly
115 + &+ [Moderately Waathered Rock (Grads I1}) 80.00 48.00 Strong
120 - T ¢’+
1¥ s #|Chamockite, Grayish, Medium  Grained, Moderately
13.0 fz g 1% .47 [Moderately Westhesed Rock (Grade Ill) £3.00 40,00 Strong
C B f:: Chamockite. Greyish, Mecium Grained. Slightly|
14.0 4 g 3+ .. +|Wealherad Rock iGrade 11 85.00 58.00 Strong
15 7 $|cremockte, Greyish Wnite, Medium Grainec, Moderately
150 hsg 3=.o +|Moderately Weathesed Rock (Grade IIl) 92.00 4200 Strang
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BORE-HOLE No.

BH 08

SHEET No.

(2

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy.
Co-ordinates:[N - 1179219 588 . £ - 220885.516 Started:|25-06-2025
Location:|Manappara| Completed:|27-06-2025
Elevation (RL):|- Ground Water Level:|3.30m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|RotaryRig - Auto Trp SPT Total Drill Depth:|20.0 m - (Soil - 2.0 m, Rock - 18.0 m)
o F
e Z | Description / Classification of Soll and Rock | Standard Penetration Test (SPT) / UDS / Core Drilling 5 g
B E § é | Weathering Grade of Rock as per IS 4464 | = gg‘
& ial Observations and Interpretati 355
s S | Spec ervations an ons | 015 [ 1530 | 3045 | oo | 1o o | ropey | 222
& en | em | em 232
0 3 50 80 120 150
(T2 ; ilmal%m A T 0 e e
10 FLH L [Brounien ity Sans (M) 9 | s5,.R0 | 2100 | T Very Dense
20 - |3rownish Silty Sand (M) - Residual Sol 0 | 55,.,Rb | >00 Very Dense
Blackish, Complstely Weathered Disintecrated Hard | Very
30 |, . |and Decomoosed Rock Matetials 55 ., Rebound >100 Weak
e Slackish, Complately Westhered, Disintegrated, Hard / Very
40 |, . 3nd Decomoosed Rock Matedals 55 ;e REDOUND >100 Waak
50 Slackish, Complately Waathered Disintegrated| Hard / Very
55 and Dacomposed Rock Materials 55 0 4 Rebound >100 0 0 Weak
60 Chamockite, Brownish White, Coarse 10|
J(Medium Grained, Highly Weathered Rook|
70 |, - |(Crade V) 15.00 0 Hard / Weak
Chemociite, Brownish White, Coarse 1o
80 . |Medium Grained, Completely Wealhered Rock| Hard | Very
85| - ||Grade V) 8.00 0 Weak
Slackish, Completely Weathesed, Disintegrated) Hard / Very
100}, - {and Dacompased Rock Materials 58 1 . Rebound >4500 0 0 Weak
10 Fe Slackish, Completely Weathered. Disintegrated| Hard / Very
1.5 ~|and Decompossd Rock Matenals 55 ¢ 4y Rebound >400 0 0 Weak
20 {47+
# 4 4 |Cramockite, Greyish White, Coerse to Medium
13.0 }» n 3+ = |Grained. Highly Weathered Rock (Grade IV) 18.00 0 Hard/ Waak
1w
40 J# 44 |Cramockite, Greyish White, Mediun: Grainad Mederataly
145 1+ = |Moderately Weathered Rock (Grads I1I) 38.60 2260 Strong
50 {17+
% 4 4 [Crameckite, Grayish, Medium Grained, Slightly|
160 }c 5 1% 7 |Weathered Rock (Grade ) 9200 70.00 Strong
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IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No.

BH 08

SHEET No.

(212)

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Project: Manapparai. Tnchy.
Co-ordinates:|N - 117929 588 | £ - 220895.516 Started:|25-06-2025
Location:|Manappara| Completed:|27-06-2025
Elevation (RL):|- Ground Water Level:|3.30m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barref:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|RotaryRig - Auto Trp SPT Total Drill Depth:{20.0 m - (Soif - 2.0 m, Rock - 18.0 m)
g 533
“E‘ 2 | Description ! Classification of Soil and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 2% s
B E §' § | Weathering Grade of Rock as per IS 4464 | é gg‘
s = =1
g = | Special Observations and Intarpretations oc:n 5 1::0 3z5 spr | Terew | Ran () g g %,
S~
0 3 s 90 120 150
14w
70 3% 44 [Cramockite, Gryish.  Medium  Grainad. Moderately
17.5 17 .o = |Moderately Weatheed Rock (Grade |I)) 88.00 38.00 Strong
go {47+
¥ 44 |Chameckite,  Grayish  Madium  Grained, Moderately
19.0 o o 1+ o |Moderately Weathered Rock (Grade IIf) 82.00 28.00 Strong
147 [chamockte,  Greyish,  Mediom  Grained, Moderately
200 bna 3+ . = |Moderately Weathered Rock (Grade |ll) 100.00 30.00 Strong
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IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No.

BH 07

SHEET No.

(2

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy.
Co-ordinates:(N - 1179260.279 . E - 221013.776 Started:| 26-06-2025
Location:|Manappara| Completed:|27-06-2025
Elevation (RL):|- Ground Water Level:[d 10m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|Rotary Rig - Auto Trp ST Total Drill Depth:|17.00 m - (Sal - 20 m, Rack - 15.0 m)
o 233
“E‘ 2 | Description ! Classification of Soil and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 s b
B E g é | Weathering Grade of Rock as per IS 4464 / - gg‘
= & |
g_ = | Special Observations and Interpretations ocm”, 1_::0 3(::5 spr | Terew | Ran () 3 g ‘%,
S~
D 30 € @ 120 150
TRT Yee 1041) vi 7 T — i
20 -_:Fm T —~—
X HI P - -:;.'. Srounish Clayey Sand (SC) 13 | 38 sy >100 i Very Dense
S |Brownisn Silty Sand (SM) 55 11y Rebound >400 Very Derse
rawnish, Campletaly Weathered, Disintegrated| Hard { Very
30 |ap 3 nd Decomposed Rock Materials 55 ., Rebound >100 Weak
40 3%+ #|Chamockite, Greyish White, Coarse 1o Medium
45 1% 4 +|Gmined. Highly Weathered Rock (Grade IV) 14,00 0 Hand / Weak
50 1*%'4|Chamockite, Brownish Black, Coarse 1t
1# 24 | Medium  Grained, Highly Westhered Rock
B0 | g 3% 4 t(Grade V) 20.00 0 Hard / Weak
le 4l'+
70 3% *#|Chamockite, Brownish Grey, Coarse to Medium
75 1% 4t |Grained, Highly Weathered Rock (Grade 1V) 3200 0 Hard / Weak
R4
1# ¢ & [Chamockite, Brownish Grey, Coarse to Medium
80 |ag | ‘4; t |Grained_Highly Westhered Rock (Grade IV) 3000 | 1000 | He/Weak
1274
0.0 1% * % |Cramockte, Brownish Grey, Goarse to Medium
10.5 3* 4 *|Grained Highly Weatheres Rock (Grade IV) 38.00 11.33 | Haro / Wesk
10 1474
¥ =% |Chamockite, Brownish Grey, Coarss to Madium
120 h20 - ‘; i Grained, Highly Wealhered Rock (Grade V) 40.00 2000 | Hard / Waak
3.0 {¥ *# |Ghamackite, Greyish, Medium Grained. Slightly
135 1* & T |Weathersd Rock (Grade 1) .00 73.00 Strong
TEME.
i# *#|cramockte, Greyish, Medum  Grainec, Moderately
150450 474 | Modersiely Westheed Rock (Grade II) 72.00 48.00 Strong
14 = 5 |Crameockite, Greyish, Wedium Grained, Slightly
16.0 [i60 1*« *|Weathered Rock (Grade I1) 87.00 7200 Strong
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IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No.

BH 07

SHEET No.

(212)

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai, Tnchy,
Co-ordinates:(N - 1179260.279 . E - 221013.776 Started:| 26-06-2025
Location:|Manappara| Completed:|27-06-2025
Elevation (RL):|- Ground Water Level:[d 10m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barref:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|Rotary Rig - Auto Trp ST Total Drill Depth:[17.00 m - (Soil - 20 m, Rack - 15.0 m)
3 233
e & |Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) /UDS/ Core Drilling | 2% &
B E §' § | Weathering Grade of Rock as per IS 4464 / ‘5 gg‘
r = =1
g_ = | Special Observations and Interprefations oc:n 5 1:i0 325 spr | Terew | Ran () g g g
S =
0 30 60 @ 120 150
15 ¥ Toramockie, Greyish, Wedium Grained. Siightl]
17.0 f70 4* < * |Weathered Rock (Grade 1) 80.00 3.00 Strong
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IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No.

BH 08

SHEET No.

(14

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy.
Co-ordinates;|N - 1179080 850 . E - 220753 255 Started:| 18-07-2025
Location:|Manappara| Completed:|18-07.2025
Elevation (RL):|- Ground Water Level:|7 00 m
Dia of Boring:|Px Size in Sol, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth:|2.0m Water Loss Deptlis |-
Type of Boring:|Rotary Rig - Auio Trip S°T Total Drill Depth:|14.00 m - (Sal - 20 m, Rack - 12.0m)
o 233
e 2 | Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 g
B E g é | Weathering Grade of Rock as per IS 4464 / - gg‘
£ Spacial Observations and Interpretations | . g% <
3 = 018 | 19301 349 | spry | Ter(w) | Roo() | 32 5
S~
0 3 s 90 12 15
T ] TSCY X Ki 3 7 e 1Y . ToEE
eSS 54w S
10 [, o FHHBrownish Sity Sand (SM) 3 I S Very liense
Ikl 5 s
20 |, ik |Browniss Sity Sand (SM) 2 | 30 | = | =00 Very Dense
o Brownish, Campletely Weathzred, Disintegrated Hard / Very
30 |. . nd Decomposed Rock Matedals 55 ;. Rebound >100 Weak
j=#4|Crameckite, Brownish, Coarse to Wedium
40 1% +4|Crained Completely Wealhered Rock (Grade) Hard / Very
45 12 otv) 95 ;g0 Rebound >100 6,66 0 Weak
50 174
# « & |Cramockite, Brownish Grey, Caarse to Medium Hard | Vary
6.0 | oo 3% 1|Gmained, Highly Wealhered Rock (Grade V) 55 0. Rebound >100 10.66 0 Weak
144
70 ¥ =#|Cramockite, Brownish Grey, Coarse to Medium
75 * 4 1 |Grained. Highly Weathered Rock (Grade IV 2.3 1600 | Hard/ Weak
g0 1*%4
1¥ ¢4 |Chamockite, Brownish Grey, Coarse to Medium
90 |ap 3%.4 *|Grained Highly Weathered Rock (Grade IV) 33.30 11.33 | Had/ Weak
- *’+
<4
oo 1F #4|Chamockite, Brownish Grey, Medium Gralned, Moderstzly
108 1% 4 % |Moderately Weathered Rock (Grade (Il) 60.00 37,33 Strong
110 =74
¥ » 4 |Chamockite, Brownish Grey, Medium Grained, Moderately
12.0 hog 1% & 1 [Moderately Weathered Rock (Grade 11} 60.00 3133 Strong
15 74 |cramockte, Brownish Grey, Medium Grainec,
13.0 i3 ¢ - =« +|Fresh and No Sign of Weathering (Grade |} 100:00 100.00 Strong
1 f'i Chamockite, Brownish Grey, Medium Grained,
14.0 {40 1+« +|Slightly Weethered Rock (Grads |1) 90.00 72.00 Strong
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IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No. BH 09

SHEET No. (144

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy.
Co-ordinates:[N - 1179120 662 . £ - 220865.84 Started:|02-07-2025
Location:|Manappara| Completed:(03-07.2025
Elevation (RL):|- Ground Water Level:{350m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Watet Loss Deptlis |-
Type of Boring:|Rotary Rig - Aute Tnp S9T Total Drill Depth:{9.00 m - (Soit- 1.0 m, Rock 80 m
o F
“E‘ 2 | Description ! Classification of Soil and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 s b
B E g é | Weathering Grade of Rock as per IS 4464 / o §5
& = | Special Observations and Interpretations | .15 | 15.30 | 3045 ) [T P— 2 g g
a em | em | em 232
0 3 o0 % 120 150
(T ] == ETCTETTRTAR ST T 07 oo S B S /7T IF
Aoy, Longolety  Weallnnd, aqialee o Hard 1 Very
10 ].,a4 Gecompozat Ros Matanatn 53 sz Rebourdd >100 Woak
o :-139:7.!)), Comgolly  Weulhered, Daurfegruled  ond) Hard ! Ve'y
20 < Decompozad Rox Mataads 55 . Rebound =100 Weak
> Whitish, Completely Weathered, Disintegrated Hara ( Very
O PSS nd Decomposed Rock Materials 55 ;. Rebound >400 Weak
o {Smunisy White, Completely Weathersd, Hard / Very
40 |, . isintegraled and Decompesed Rock Materials 65 .. ., Rebound >100 Waak
e
50 «t 4 4|Chamackie, Grayish, Medium Grained, Slightiy|
55 ¢ & =|Wealhered Rock (Gradz I1) 66,00 §0.00 Strong
gp {1t 7
¥ +4|Cramockite, Greyish, Mecium Grained, Slightly
70 | 71 1% 4 =|Weatheres Rock iCrade |1) 91.0 70.00 Strong
:f; Chamockite. Greyish, Medium Graned, Fresn|
80 | gn 1+ . =jand No Sign of Weathenng {Grage |) 100,00 100.00 Strong
57 s|chamackite, Greyish, Medium Grained, Fresh
80 | ap 3= +|and No Sign of Weathering (Grede |) 100 00 100.00 Strong
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IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No. BH 10

SHEET No.

{144)

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai, Tnchy.
Co-ordinates:[N - 1179161 626 - £ - 220985 444 Started:|24-06-2025
Location:|Manappara| Completed:|25-06-2025
Elevation (RL):|- Ground Water Level:[3.5¢ m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|Rotary Rig - Auto Trp ST Total Drill Depth:[16.00 m - (Sal - 20 m, Rack - 14.0m)
3 =F
“E‘ 2 | Description ! Classification of Soil and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 s b
B E § é | Weathering Grade of Rock as per IS 4464 / - gg‘
5 {al Observations and | etations 825
3 =] o b o | e [ | 577N | TeRe4) [ RODE) | 225
0 3 80 I 120 150
/A | N S I = D D
e 98 e S
10 FhHY | Sownish Silty Sand (SM) 20 | 3 | gy | >0 I Very Dense
20 " {Brownisn Sity Sand (SM) 55 . Rebound | >100 Very Derse
Blackish  White, Completely \Wealhersd Hard { Very
30 ., Disintegrated and Decompesad Rock Materials 55 ., Rebound >100 Weak
= Slackish Whits, Completely Weathered, Hard / Very
40 1., -|Disintegrated and Decompased Rock Materizls | 55 .., Rebound >100 Waak
. “|Blackish  White. Completely \Weathared Hard / Vary
55 ¥ isintegraled and Decomposad Rock Matenals | 55 o, Rebound >100 0 0 Weak
60 = %4 |Chamockite, Brownish Grey, Coarse te Medium
1# & 4 |Grained, Completely Weathered Rock (Grade| Hard | Very
70 |20 3244IV) 10.90 0 Weak
+#4
g0 3% «4|Chamockite, Brownish Grey, Coarse te Medium
85 1% 4 % |Grained, Highly Weathered Rock (Grade IV) 17.00 0 Hard / Weak
50 {2%4
# + 4 |Cramockite, Brownish Grey, Coarse to Medium
10.0 br o 1% 7|Grained Highly Weathered Rock (Grade V) 4D.00 2000 | Hard / Weak
{eq
10 4 nj'v Chamcckite,  Greyish,  Madiom  Grained, Moderatzly
11.5 1% 4+ |Moderstely Westhered Rock (Grade 1) £1.00 40.00 Strong
120 {274
¥ + 4 |Cramockite, Greyish, Medium Grained, Fresn
13.0 b« q 1% 4 *|and No Sign of Weathenng (Grade |) 98.00 9200 Strong
(3
hao ¥ (ui Cramockite, Greyish, Medium Grained, Fresn
14.5 * 4 +|and No Sign of Weatharing (Grada i) 84.00 80.00 Strong
50 14
¥ + & |Chamockite, Greyish, Medium Grained, Fresh
16.0 ke g 3% 4 % |and No Sign of Weathering (Grade 1) 10000 | 100.00 Strong
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IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No.

BH 11

SHEET No.

(2

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy.
Co-ordinates: (N - 1178879 023 . E - 220718.310 Started:| 28-06-2025
Location:|Manappara| Completed:(0107-2025
Elevation (RL):|- Ground Water Level:[5.5¢ m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|Rotary Rig - Auio Trip S°T Total Drill Depth:|17.00 m - (Sal - 20 m, Rack - 15.0 m)
3 233
e 2 | Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 g
B E § é | Weathering Grade of Rock as per IS 4464 / - gg‘
£ Spacial Observations and Interpretations | . g% g
3 = 015 195301 3045 | gpry | ver(w) [ RaD(w) | 3 23
em | em | cm 3%
0 3 50 80 120 150
WL S e AT F g T oA R . poini
T 55 4 -\\
10 |, . 35 [Bownish Silty Sand (SM) 27 | mp | >i00 B Very Dense
20 | $1 {Srownish Sity Sand (SM) - Residual Soll 3 | 55,,,Rb | >0 Very Dense
- Blackish, Completely Weathered Disintegrated Hard/Very
30 ]., nd Decomposed Rock Materials 55 ., Rebound >100 Weak
= Slackish, Completely Weathered, Disintegrated Hard: Very
401, . nd Decomoosed Rock Matedals 55 ;e REDOUND 100 Waak
50 & ~|Glackish, Completely Weathered, Disintagrated| Hard! Vary
55 3 nd Decomposed Rock Materials 55 0 .o Rebound >100 0 0 Weak
60
lackish, Completely Weathered. Disintegrated| Hardi Very
70 |24 ~|and Decomaosed Rock Materials 55 ¢, Rebound >100 0 0 Weak
1+ #'¢|Chemcciite, Brownish White, Coarse 1o
g0 -4 Medium Grained, Highly Weathered Rock|
85 1% 4 % |(Grade V) 13.00 0 Hard/ Weak
30 12%4
1# « 4 |Chamockite, Brownish Grey, Coarse to Medium
10.0 kr o 1% 11Grained Highly Weathered Rock (Grade 1V) 48.00 933 Hard Weak
e *'+
10 ¥ ¢4 |Cramockite, Greyish Black, Medium Grainzd, Moderatzly
115 14 & 4 |Moderstely Weathered Rock (Grade 1) 5400 20.00 Strong
pz0 477t
1# +#|Cramockite, Greyish, Medum Grained, Fresn
13.0 k<o 3% 4 *|and No Sign of Weathanng (Grade |) 85.00 90,00 Strong
1ep
hao ¥ ¢#|Chamockite Greyish Black, Medium Grained
14.5 * 44 |Fresh and N Sign of Weathering (Grade |) 100 00 £6.00 Strong
50 1274
4 = & |Chamockite, Brownish Grey, Medium Grained,
160 hgpn 3 *4( * |Fresh and No Sign of Weathering (Grade 1) 80.00 43,00 Strong
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IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No.

BH 11

SHEET No.

(212)

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai, Tnchy.
Co-ordinates;|N - 1178879.023 . £ - 220718.310 Started:|28-06-2025
Location:|Manappara| Completed:(0107-2025
Elevation (RL):|- Ground Water Level:[5.5¢ m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barref:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|Rotary Rig - Auto Trp ST Total Drill Depth:[17.00 m - (Soil - 20 m, Rack - 15.0 m)
3 537
e & |Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) /UDS/ Core Drilling | 2% &
B E §' § | Weathering Grade of Rock as per IS 4464 / ‘5 gg‘
& = =1
g_ = | Special Observations and Interprefations oc:n 5 1:i0 325 spr | Terew | Ran () g g g
S =
0 B & 80 12 150
15 ¥} {chamockte, Greyish, Wedium Grainec, Siighty
170 k70 1- 4+ |Wealhered Reck (Crade I1) 95.00 58.00 Strong
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BH 12

IN-SITU GEOTECHNICAL BORE LOG

SHEET No.

(124

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy.
Co-ordinates:[N - 1179025 078 . E - 220852 220 Started:| 18-07-2025
Location:|Manappara| Completed:|18-07.2025
Elevation (RL):|- Ground Water Level:|6.5¢ m
Dia of Boring:|Px Size in Sol, Nx Size in Reck Type of Core Barre:|Nx Size Core Berrel
Casing Depth:{2.00 m Water Loss Deptlis |-
Type of Boring:|Calyx Rig - Auto Trp SPT Total Drill Depth:|14.00 m - (Sai - £0 m, Rack - 10.0m)
3 233
e & |Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) /UDS/ Core Drilling | 2% &
B E g § | Weathering Grade of Rock as per IS 4464 / é gg‘
£ = | Special Observations and Interpretations | . g% <
3 = 015 118301 3045 | spry [ 1o | RaDe) | 5 2 3
em | em | cm 3%
0 30 & 9% 120 150
TIo] 1 T=TY 3 T T . e e S — AT ] -
W01, Brownis Siity Sand (SM) 55 50 Rb | >100 T~ Very Dense
- 99 )
20 ey Srownish Silty Sand (SM) R 3 | Rb [ >700 Very Dense
“n
30 |, / Srowniga Silty Sand (SM) 55, Rebound >100 Very Densa
1!’ )
40 |, 4 -::;-:: Srounisn Silty Sand (SM) 55 5 ey REDOUND >100 Very Dersa
50 <|Blackish, Completely Waeathered Disintegrated| Hard / Vary
55 * nd Dacomposed Rock Materials 55 & Rebound >100 0 0 Weak
60 177t
|Chamockite, Brownish, Cearse to Medium
70 l4a + | Grained. Highly Weathered Rock (Grade IV) 24.86 0 Hard / Weak
80 4 Chamockite, Brownish, Coarse fo Medium
85 Grained, Highly Weeathered Rock (Grade IV) 2600 0 Hard / Weak
90
3 Chamockite, Brownish Grey, Medium Gralned, Moderately
10.0 kg 3 Moderately Weathered Rock (Grade |Il) 51.00 25.00 Strong
1.0 4 Chamockite, Brownish Grey, Medium Grained,
1.5 3 Fresh and No Sign of Weathering(Grade 1) 100.00 80.00 Strong
2.0 3
¥ |Chamockite, Greyish, Medum Grained, Fresn
130 kan and No Sign of Weathanng (Grade |) 100.00 103.00 Strong
Chamaockite. Greyish, Mecium Grained. Slightly|
140 40 i \Wealherad Rock (Grade 1) 95.00 80.00 Strong

214




\ivd

IN-SITU GEOTECHNICAL BORE LOG

BORE-HOLE No.

BH 13

SHEET No.

(14

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Rt Manapparai. Tnchy.
Co-ordinates:|N - 1179058 967 - £ - 220850.638 Started:| 19-06-2025
Location:|Manappara| Completed:|24-06-2025
Elevation (RL):|- Ground Water Level:{3.5¢ m
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis |-
Type of Boring:|Rotary Rig - Auto Trp ST Total Drill Depth:[15.00 m - (Sal - 20 m, Rack - 13.0m)
3 =F
e 2 | Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) / UDS ! Core Drilling 5 g
B E g é | Weathering Grade of Rock as per IS 4464 / - gg‘
£ Spacial Observations and Interpretations | . g% <
3 = 015 115301 3045 | spry [ verpm | RaDe) | 5 2 3
em | em | em S =
0 30 80 90 120 150
I 2R i b L bl ro— LIPSO
10 | | HH | Brownisn Sikty Sand (SM) 3% | 55,.,Rb | >100 NS Very Derse
20 .. L Brownisn Silty Sand (SM) - Residual Soil 53 4 Rebound >100 Very Derse
" Blackish, Completely Weathered Disintegrated Hard { Very
30 |, |and Decomoosed Rock Matenals 55 ., Rebound >100 Weak
- |3ackish, Completely Weathered, Disintegrated Hard / Very
40 |,,. I snd Decomoosed Rock Materals 55 ;e REDOUND >100 1 Waak
- b
50 4 4 4-|Chamackte, Brownish, Coarse fo Medium
55 |7 1+, + |Grained Highly Weathered Rock (Grade 1V 13,00 0 Hard / Weak
6o ¥ _ _
% +4+|Chamockite, Brownish Grey, Coarse tc Medium
70 |- 1% ;= |Grained Highly Weatheed Rock (Grade IV) 3200 0 Hard / Weak
b
g0 ¥ 44 Chamockite, Grayish, Megium Grained. Slightly)
85 | 3+, = |Wealhersd Rock (Grade |I) 78.00 £0.00 Strong
g JH#:
¥ # 4-|Chamackite, Greyish, Medum Gralned, Fresn
100, . 3t = |and No Sign of Weathering (Grada |) 4.00 8200 Strong
1p#e
10 1# ¢4-[Cremockie, Greyish, Medium Grained, Fresh
1.5 + 4= |and No Sign of Weathenng (Gradz 1) 100.00 93.00 Strong
20 {+73
# = 4|Cramockite, Greyish, Medum Grained, Fresn
13.0 |4 n 374 = |8nd No Sign of Weathanng (Grade | 98.00 98.00 Strong
3 :f; Ghamockite, Greyish, Medum Grained, Fresh
140}, 4 4+ = |and No Sign of Weathsnng (Grade |) 98.00 88.00 Strong
:4‘; Chamockile, Greyish, Medium Grained, Fresh)
15.0 | e » 4 & - |and No Sign of Wealhsring (Grade |) 98.00 58.00 Strong

215




BORE-HOLE No. BH 14
H q 1
m IN-SITU GEOTECHNICAL BORE LOG SEET N —
Project: Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in
‘|Manapparai, Tnchy.
Co-ordinates: [N - 1179098 453 . £ - 221068.014 Started:|19-06-2025
Location:|Manappara| Completed:|2306-2025
Elevation (RL):|- Ground Water Level:|3.5¢
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barrel:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis -|-
Type of Baring:|Rotary Rig - Auto Trip S°T Total Drill Depth:[18.00 m - (Sol - 20 m, Rack - 16.0 m)
o F
e Z | Description / Classification of Soll and Rock | Standard Penetration Test (SPT) / UDS / Core Drilling 5 g
B E g é | Weathering Grade of Rock as per IS 4464 | = gg‘
& Special Observations and Interpretations | 5. 25
3 = 015 | 19301 349 | spry | Ter(w) | RoD() | 3 i3
0 3 & 90 120 150
oL - 5 : 1T 1 I — LTI D NG
o ac) B i T
10 [, Jegeaes |Aiownich Clayey Sand with Calsium Matrix (5C) 6 20 Ry | 2700 i N Very Denss
+ l;b'l 'I 55“.“'_
20 .. ‘." 3% | Brownish Clayey Sand with Calcium Matnx (SC) 3 Rebound =100 Very Dense
L Blackish, Completely Weathered Disintegrated Hara { Very
30 ]., nd Decomposed Rock Materials 55 ., Rebound >100 Weak
) “{Blackish, Completely Weathered, Disintecrated Hard / Very
40 (, . ‘{and Decomoosed Rock Matedals 55 5 00y REDOUND >100 Waak
58 ~|Glackish, Completely Weathered, Disintagrated| Hard / Very
55 = nd Dacomposed Rock Materials 55 10 . Rebound >100 0 0 Weak
60 1 = #'4 |[Chamockite, Brownish Grey, Coarse te Medium
¥ 4 |Grained, Completely Weathered Rock (Grade| Hard | Very
70 {24 32041V) 2.00 0 Weak
1= #}|Chamackie, Brownish Grey, Coarse te Medium
g0 3% #4|Crained. Completely Wealhered Rock (Grads Hard / Very
85 SRR U] 10.00 0 Weak
90 {+%4
Jf = #|Chamockite, Brownish Grey, Coarse to Medium)
10.0 kg 3% ¢ 7|Grained Highly Weathered Rock (Grade IV) 15.00 0 Hand / Weak
- *'+
1o ¥va Chramockite, Brownish Grey, Cuarse to Madium
115 14 4 +|Grained Highly Wealhered Rock (Grade IV) 48.00 886 | Ham/Waak
20 1274
1¥ + 4 |Cramockite, Brownish Grey, Coarse to Medium)
13.0 k<o 1% 4 *|Grained Highly Weathered Rock (Grade IV) 23.33 8.00 Herd / Weak
# 74
hao ¥ ¢m|Chamockte Greyish Black, Medium Grainad Mederataly
14.5 17 4 +|Moderately Weathered Rock (Grads IIl) 57.00 38.00 Strang
50 344
1¥ ¢+ #|Chamockite, Greyish, Medium Grained, Fresh,
16.0 e o 4% 4 % |No Sign of Weathering {Grade 1) o700 | 9400 Strong
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BORE-HOLE No. BH 14

w IN-SITU GEOTECHNICAL BORE LOG SPEETH: @)
W e

Geotechnica! Investication for the Proposed Censtructon of New Manufacturing industry at SIPCOT Industrial Park in

Project: Manapparai, Tnchy.
Co-ordinates: [N - 1179098 453 . £ - 221068.014 Started:| 19-06-2025
Location:|Manappara| Completed:|2306-2025
Elevation (RL):|- Ground Water Level:|3.5¢
Dia of Boring:|Px Size in Soil, Nx Size in Reck Type of Core Barref:|Nx Size Core Barrel
Casing Depth.|- Witer Loss Deptlis -|-
Type of Boring:|Rctary Rig - Ao Trip ST Total Drill Depth:|18.00 m - (Soil - 20 m, Rack - 16.0m)
3 233
e & |Description ! Classification of Soll and Rock | Standard Penetration Test (SPT) /UDS/ Core Drilling | 2% &
B E §' § | Weathering Grade of Rock as per IS 4464 / é gg‘
r = =1
g = | Special Observations and Interprefations o;“ 5 1:io 3z5 spr | Terew | Ran () g g g
S =
0 3 50 80 12 150
1% “}|cramockie, Greyssh, Medum Grained, Fresh,
17.0 k70 3+« +|No Swn of Weathering (Grade |) 100.00 82,00 Strong
5 '_’: Chamaockite. Grey:sh, Medium Grained, Fresh,
180 hng = +|No Sign of Weathering (Grade |) 100.00 85.00 Strong
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This Agreement made at SIPCOT Industrial Park, Manapparal, on
&'ne 12" December 2024(12.12.2024) between STATE INDUSTRIES
RROMOTION CORPORATION OF TAMILNADU LIMITED (SIPCOT ) having
Its Registered Office at 19-A, Rukmani Lakshmipathy Road, Egmore,
nal-600 008 and represented Thiru.l).Pradeep (Aadhar 3979 9025
327) (Cell 9787404111) (Employee Id: 2327) son of Thiru,Jegadeesh
droject Officer SIPCOT Industrial Park, Manapparai. (hereinafter called
QIPCOT which expression shall unless the context otherwise requires
l?dude its successors, Administrators and assigns) of the ONE PART:

L an.ss
g For U ,IC Project icer,

' l""/// SIPCOT industrial Park,
I ¥ -

Manapparal.
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M/s. ULTRAMARINE & PIGMENTS LIMITED (PAN No.AAACUD718Q) a Public Limited company
registerad under the Companles Act 1956 and having its Registered Office at Thirumalal
House, Road No,29 Near Sion HIll Fort, Sion (East} Mumbal, Maharashtra 400 022.represented
by Its Thiru. KISHORE KUMAR SAHOO (Aadhar No. 7097 3877 2497 (Cell.-8220013867) (PAN No.
BBXPKI828D) Son of Thiru. LAKSHMAN SAHOO, residing at C 802 ALTIS ASHRAYA, OPP
KUNDRATHUR, MAIN ROAD, SRIRAM DIVINE CITY, MANGADU, KANCHEEPURAM - 600
122.(hereinafter called the allottee which expression unless the context
otherwise requires include their successors, administrators, legal
representatives and assigns) of the other Part, witnesseth as follows:

The ALLOTTEE has requested SIPCOT to supply water from the
water supply system at the SIPCOT Industrial Park, Manapparai SIPCOT
agrees to supply water to the allottee for the industry set up by them in
plot Nos. 38, 39, 40, 41, 42, 43, 44, 46, 47, 50, 51, 52 & 53 at SIPCOT
Industrial Park, Manapparai from the date of this agreement on the terms
and conditions hereinafter mentioned. SIPCOT Is at liberty to cancel or
modify any or all of the conditions hereinafter mentioned after giving a
notice of 15 days to ensure equitable distribution of water and to
safeguard the general interests of the allottees in the Industrial Park.

Now this Deed witnesseth as follows:

1. The pumps and pipelines up to the termination receiving point of the
allottee shall be installed by SIPCOT at its cost and they shall always
remain the property of SIPCOT.

2. SIPCOT shall man and run these pumps and maintain the pumping
mains connected therein Iincluding pump-houses and thelr sites and
the same shall always remain the property of SIPCOT.

3. The cost of maintaining and repairing the said installation due to
normal wear and tear shall be borne by SIPCOT.

4. The water will be delivered as available from the infiltration
wells/bore wells/ open wells.

5. Water will be supplied at the receiving point of the allottee from the
Qver Head Tank/ Sump or Well of SIPCOT up to a limit of 2,00,000
Liters (200 KLD) per day on a 16 (Sixteen) hours basis daily.

arx:]e &P
M)

Company Secrelary

For Ullram

,gtmls Limited Project Officer,

Manapparai.

SIPCOT Industrial Park
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6. The water will be delivered into the receiving point of the allottee
fromwhere pumping for the use of factory will be the responsibility
of allottee. SIPCOT and its officers and servants will have free
access to inspect and check the arrangements made at the delivery

point.

7. The rate of pumping of water shall not normally exceed 2,00,000
Liters (200 KLD) per day and the allottee shall make arrangements
to receive and design the internal system with adequate capacity,
pressure, etc.

8. The allottee shall not interfere with the actual pumping or working
the scheme in anyway. The aliottee shall use the water only for the
purpose of the project for which the land is allotted Including
construction work. The water supply should not be used for
maintenance of lawns, gardens etc., thewater supplied should not
be supplied to other units or outsiders, either an charge or at free of
cost,

9. Every attempt will be made by SIPCOT to supply water on a 16
(sixteen) hour basis but in case of breakdown in the supply, the
allottee shall make their own arrangements for supply by having
recourse to storage sumps of the allottee system itself upto a
minimum period of 24 hours and SIPCOT shall not be liable to pay
any compensation, damages etc. on that account and for its failure
to keep up continuous supply to its industry.

10. A. For the purpose of recovering charges from the allottee the
water consumed by it shall be measured by water meter as herein
provided, and the reading of the meters made by SIPCOT or its
officers shall be binding upon the allottee.

B. Water meter shall be installed by the allottee in the pipeline
connecting the water supply with the allottee and the maintenance
of water meter shall be carried out by the allottee. The water meter
shall be checked periodically and recalibrated from time to time by

the allottee to the satisfaction of SIPCOT.
brts Limit PEo;ect Officer

For Ullramarjng qnf :
K SIPCOT Industrial Par'.
\"lr‘a

Manapparal.

Sacralary
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C. The water meter reading cycle will be from 27" and will be
completed by 30" of every month as detailed below:

1 - 50 units - 1stcycle
51 - 100 units - 2nd cycle
101 - 150 units - 3rd cycle
151 - 200 and above units - 4th cycle

The reading taken by SIPCOT shall be final and binding on the
allottee.

D.I. when the water meter goes out of order In any month, on any
day, the water charges for the particular unit, will be worked out for
the number of days, the water meter goes out of order
proportionately on the highest monthly consumption of a particular
month in the preceding 12 months when the water was functioning
and the unit was working subject to minimum as fixed as per clause
No. 11.a.

ii. The allottee shall inform SIPCOT immediately in case the water
meter goes out of order and rectify the meter within two days,
failing which a new water meter will be installed by SIPCOT and the
cost will be included in the subsequent monthly water bill.

a. The charges for the quantity of water drawn by the allottee shall
be payable at the rate as fixed from time to time by SIPCOT and
subject to such minimum charge as may be fixed by SIPCOT.

. The allottee has to remit at the rate as applicable per 2,00,000 Liters

(200 KLD) of water for the allocated quantity towards the recovery of
50 % of the capital cost of the water supply system at the time of
execution of water supply agreement and the balance will be recovered
on annuity basis along with the recovery of operating expenses every

month. E ‘
& & Pn{m:"zte Limited OjeCt Officer,

For Ultramarir
I . SIPCOT Industrial Park
‘/43 / Manapparai.

Company Secralary
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12. The payment of water charges for each month at the rate specified in
clause 11 (a) shall be paid through online portal within 15 days of the
receipt of the invoice. Representations on errors or omissions,if any, in
the invoice can be made only after payment of the amount as per
invoice, If the allottee fails to pay any invoice within the stipulated
period, water supply will be disconnected on the 22" day from the date
of recelpt of invoice.

For any payments made after 15 days from the date of receipt of
invoice, interest at 12 % per annum or at such other rate as may be
fixed by SIPCOT from time to time will be charged and collected.

13. Any tampering with the water supply system including unauthorized
drawal of water or causing damage to SIPCOT installations or
tampering with water meters will entail disconnection of water supply
and canceliation of this agreement.

14. If the water supply Is disconnected by SIPCOT for any reason,
representation for reconnection of water supply will be entertained only
subject to the following:

i. The allottee has rectified all the lapses for which the water supply was
disconnected.

il. The representation is accompanied by proof of payment of all arrears
due as per this agreement and as per the lease deed for the plot
including interestupto the date of representation.

ili. The representation is accompanied by proof of reconnection charges of
Rs. 1000/- plus GST as fixed by SIPCOT from time to time.

15. SIPCOT shall give atleast 24 hours notice for any disruption In supply
of water to the allottee except due to the natural calamities or any
other situation beyond the control of SIPCOT. When such prior
intimation could not be given, SIPCOT will not be answerable to any
loss or claim for damages on account of such stoppage of supply.

16. SIPCOT shall be at liberty to connect any other sources of water
supply to the pipe line installations to the allottee and on request from
the allottee shall also provide all information regarding the quality of
water from new source.

for Ultramaring & Pigmants Limiled

rojgct icer,

’ Manapparai

Company Sacratary

SIPCOT industrial Park,
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17. Any disputes or differences between the parties arising out of or
relating to this agreement shall be referred to the Managing Director of
SIPCOT whose order shall be final and binding upon the allottee.

18. The allottee will be entitled to the supply of water as per this
agreement only on his fully complying with all the terms and conditions
of the lease governing the allotment of the plot. On the cancellation of
the lease deed governing the plot for any reason, the agreement for
water supply will also stand automatically cancelled.

19. If allottees consume excess water over and above the committed
quantity for two months continuously, the allottee shall pay additional
capital cost on water supply (as applicable) for the excess quantity.
Enhanced water charges will be levied till the payment of 50% capital
cost for the additional quantity for the water consumed over and above
committed quantity of water already agreed.

20. The allottee shall not draw water from their own Borewell / open well /
tube well sunk In private lands adjacent to SIPCOT Industrial Park
through pipeline unauthorized trespassing into SIPCOT premises. If at
any time, such trespass is found by SIPCOT, water supply will be
disconnected besides severing the trespassed water line.

a. The allottee shall not sink any well/ bore well/ tube well within the
plot leased to it without permission from SIPCOT.

21. For any change in the constitution of the company prior written
approval of SIPCOT should be obtained.

22. SIPCOT is at liberty to cut-off the water supply for violation of all or
any of the conditions of this agreement including the terms and
conditions governing the allotment of the plot.

tor Uitramaiine

na B Pn@tnf&""-s Limited

i

Project Officer,
SIPCOT Industrial Park
Manapparai,

e
Company S86
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IN WITNESS WHEREOF THE parties to this Agreement have set and

subscribed their respective hands on the day, mon the year first
above written.

Project Officer,
SIPCOT Industrial Park,
Manapparai.
Authorized Signatory
WITNESSES:
WITNESS:
P.Suresh, S/o.Paneerselvan, No.L160, R.M.Colony, East Govindapuram,

Dindigul-624001, Dindigul District (Aadhar No.7466 5680 3067)

2. J . "'j;\l

Rajeswari W/o.Tamilarasan, 2/3001. Chinnamanapattl, F-Keelalyur Village,
Manapparal Taluk, Trichy District. (Aadhar 7943 4612 5511)

For ullramarmﬂn{ms Limited
Kl /

Company Soacrelary

Signature of Allottee

WITNESSES:

WITNESS:
. R
1\ \M

Y“Knshmmooﬂhy, S/oVasudevareddy, 12/34, 7th Cross Street, Thendral Nagar West,
Thirumulialvoyal, Vellanur, Tiruvallur District — 600 062 (Aadhar No.3000 0351 9749)

V.ri%;an S/fo.Venkatachari, 85A1, 3rd Street, Balaji Nagar, Alwarthirunagar,
Tiruvallur District-600087 (Aadhar 9822 3746 5745)
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” o ULTRAMARINE &
, PIGMENTS LTD.

UPL/MS/01
Integrated Management System (IMS) Policy

Quality is the top priority at Ultramarine & Pigments Limited (UPL). We are committed to
continuous improvement in a safe and environmentally responsible manner, ensuring we

exceed customer expectations in all our operations.
Compliance & Quality Commitment
UPL ensures 100% compliance with legal and regulatory requirements by;

» Adopting a process-driven approach with risk-based thinking.

« Controlling activities that cause dust and harmful spills.

« Promoting sustainability solutions wherever applicable.

« Communicating policies effectively to employees, stakeholders, and the public.

« Encouraging sustainable practices throughout the supply chain and addressing
climate change challenges.

« Providing value addition o stakeholders by manufacturing and supplying quality
products thereby ensuring and moving towards continual improvement

Environmental Commitment
UPL pledges to protect the environment by:

» Utilizing renewable energy sources and conserving natural resources.

« Continuously upgrading technology to minimize environmental impact.

« Embedding a culture of environmental responsibility across all levels.

» Reducing and controlling waste through systematic and legally compliant disposal
methods

« Preventing pollution and minimizing greenhouse gas emissions through

technological advancements.
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W .9 ULTRAMARINE &
\ PIGMENTS LTD.

» Promoting sustainable resource management using the reduce, recycle, and reuse
approach
» Striving for a Net Positive Impact on biodiversity and sustaining ecosystems with

minimal negative impact.
Health & Safety Commitment
UPL is dedicated to providing a safe and healthy workplace by:

« Addressing work-related injuries and health risks from the project stage onward.

« Training employees to identify hazards and mitigate associated risks and
rewarding them based on their safety performance

« Implementing autemation wherever passible to minimize human stress.

« Consulting and inveolving employees in safety committees and process
improvements.

« Engaging all stakeholders to share concerns and enhance operational safety

To achieve these objectives, we implement, maintain, and continuously improve our
Integrated Management System in alignment with 1ISO 8001:2015, ISO 14001:2015, ISO
45001:2018, Responsible Care, HALAL, Kosher, NABL standards, and other
relevant statutory and voluntary requirements.

1. o

G.R. SENTHILKUMAR
WHOLE TIME DIRECTOR
iss.no.:1|Rev.no.:2|Dt: 01.04.2025
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. ) Sleney (L)

elleuys@miLiy ) o H FB | Capmd) Qty. | MOC
ST 6UMEL Si6mM 1.00 | 1.50 | 2.00 | 0.30 3.00 1 RCC
6TEUOTGI6TOTIL 6. &L Lg. 1.00 | 1.00 | 1.50 | 0.30 1.50 1 RCC
Caafliy QsmLiq 4.90 | 1.50 | 3.60 | 0.30 | 26.00 1 | RCC
STHCOHTLL Q&ML 1g 3.00 | 2.10 | 3.00 | 0.30 | 18.90 1 RCC
MBR Q&L Igq 2.00 | 2.00 | 3.00 | 0.30 | 12.00 1 | RCC
&SHHSHEHSILLL H63u1ei] QHTL Lq 2.10 | 2.40 | 3.00 | 0.30 | 15.12 1 | RCC
Ceml maUSH(HEHGD QST g 1.00 | 1.00 | 2.00 2.00 1 | RCC
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ETP 2_L&IJ6U0T LIL_IqLI6D

PTP 1
6T 6U0T. alleuy & @miLiL L(m) | W(m) | SWD/H (m) | Dia (m) | FB (m) | Qe (m*) | Qty mMoc
1 Gesiliy Qgmilg 6.0 5.65 150.0 2 | ss 304
2 glomenev / sTHIeNensn QFHML L 1.75 1.75 1.65 0.5 5.0 1 | Inside MS-FRP & Outside MS-EP
3 &EUUTGOITLOL| LD ([BHS6me | QSHML lg. 1.275 1.35 15 1 | HDPE
4 GLITeuemL O ([BhFene] QFML L 1.275 1.35 1.5 1 | HDPE
5 GamLm gmbued CLTAMR CLMIS 1.275 1.35 15 1 | HDPE
6 HRSCC (HRSCC) 3.50 4.60 0.6 58 1 | RCC
7 uredl GLm&m CLmb 1.24 1.10 1.0 1 | HDPE
8 BEHemeLLILGSH QASHTL Lg 3.58 2.55 15.0 1 | HDPE
9 HCl CLT&M GLMI& 1.24 1.10 1.0 1 | HDPE
10 S(pHS LDGUITEL 6l &L lg. 1.75 1.5 3.0 1 | Inside MS-FRP & Outside MS-EP
1 QeweLLRSHSLILLL SMLSHT Qg &L 1q 1.75 1.5 3.0 1 | Inside MS-FRP & Outside MS-EP
12 Gem &uU 2.0 2.0 1.90 0.5 7.6 1 | Inside MS-FRP & Outside MS-EP
13 UG EL G SIEFSHLD 3.95 1.3 1.19 1.0 15 1 | MS & PP
14 umed GLr&m CLms 1.24 1.10 1.0 1 | HDPE
PTP 2
6T 6TOT. elleun &@miLiy L (m) W (m) SWD / H (m) Dia (m) FB (m) Capacity (m?) aty
15 Gy Qs lg 6.0 5.0 100 4 SS 304
16 @hmUUTL (G Q&ML L 1.90 2.60 0.350 10.0 1 SS 304
17 sg@lijellement QHmLLlg 1.45 1.45 1.55 0.400 3.2 1 Inside MS-FRP & Outside MS-EP
18 SMBS LO(hhGeTe Q&ML 1lg 1.60 1.35 2.0 1 HDPE
19 H2504 LO(KhH&ETe] QSTL lq 1.35 1.35 1.20 0.500 2.0 1 Inside MS-FRP & Outside MS-EP
20 g@yellemen QHm g 1.45 1.45 1.45 0.500 3.0 1 Inside MS-FRP & Outside MS-EP
21 ;’;‘:ﬂ”m” LGHSEEY 124 110 10 1| HOPE
22 HRSCC 3.50 3.60 0.500 35 1 RCC
23 ured CLm&m CLms 1.24 1.10 1.0 1 HDPE
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PTP 3

6T 6U0T. alleun &@miiy L (m) | W(m) | SWD / H (m) | Dia (m) | FB (m) | Capacity (m*) | Qty MOoC
24 Gesiliy Qg i 4.30 4.00 0.400 50 1 | ss 304
25 shyaNenet Q&ML Llq 1.10 1.10 0.90 0.400 1.0 1 | Inside MS-FRP & Outside MS-EP
26 U &ML CLT&m GLM& 0.88 0.75 0.30 1 | HDPE
27 ured GLr&m GLms 0.88 0.75 0.30 1 | HDPE
28 GLPML iemLpLILITeny 1.35 2.0 2.0 0.300 5.40 1 | HDPE
29 &58sM&sLUIL SHevueni] QMg 3.7 4.90 0.300 75 1 | SS 304
30 QGELIG (PSS ulgsLllg Ceaflly QsmLllg 1.91 2.0 5.0 1 | HDPE
31 060l L SSJLILY 3.0 1.7 2.0 0.500 10.0 1 | RCC with Acid proof tiles
32 umieoy Qeug Ly 3.0 1.7 2.0 0.500 10.0 1 | RCC with Acid proof tiles
33 aVSIUUT LIGeNTTL 66T 3.0 2.0 2.0 0.700 12.0 1 | RCC with Acid proof tiles
34 L6n& eUMUGSTL GLA 3.0 15 1.0 0.400 45 1 RCC with Acid proof tiles
35 610.8.8 G Slemm 7.0 5.0 3.15 35 Sgm 1 | RCC
36 Q&L g (PSS DM 7.0 5.0 3.15 35 Sgm 1 | Brick Wall with GI sheet
Q&FWeEL(LPEMM 1 - HPRO-PTNF
6T 6U0T. elleun &@mMLy L (m) | W(m) | Dia (m) | H (m) | Qty (Nos) MoC
1 Faml FLL&LD 1.2 1.0 1 SS 304
2 LOGTITEL 6IG &L g 1.1 1.75 1 FRP
3 STILFLD 6ug L 1q 0.4 0.4 1 FRP
4 2 UIJ i Ul 1.4 0.9 2 SS 316
5 PT Q&MT@&E &FLL &L 1.745 | 0.505 1 SS 304
6 NF QEMGH FLL&LD 3.215 | 0.505 2 SS 304
7 LL,eVL ] ULbLl 0.940 | 0.322 2 SS 316
8 Siflev CLTAM CLMmi& 0.580 | 0.900 1 LDPE
9 Sifiev WHHSMNLIL LLDLI 0.280 | 0.200 1 PP
10 60T ru&eMeTITL. GL &AM GL & 0515 | 0.625 1 LDPE
1 rGEHELETITIL 6THIJLIL O([BhS6Te] LD | 0.280 | 0.200 1 PP
12 GRP &GrLigm NGHLD 0.800 | 0.400 1 SS 304
13 AenLHlemev QHMTLIgq 1.350 1.600 1 HDPE
14 @emLHlemev LIDLI 0.250 | 0.200 1 SS 316
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6T 6U0T. elleup &@mMiLiy L (m) | W (m) | Dia (m) | H (m) | Qty (Nos) MoC

15 NF @enLhlemey QHMLIg 1.350 1.600 1 HDPE

16 NF @enL[flemev LIDLI 0.250 | 0.200 1 SS 316

17 sai(R(HeYd QAFHMLIg. 0.200 | 0.240 1 HDPE

18 oai(R(H6Y LILbLI 0.210 | 0.150 1 SS 316

19 QLgmeroly 0.300 FRP

&(Lp6YSEL LILDLI 0.250 | 0.200 SS 316

20 oarl’ L ULbLI 0.250 | 0.200 1 SS 316

21 610.8.8 G 1.200 | 0.500 1 CRCA

22 pLC Guered 1.200 | 0.500 1 CRCA

23 Q&ML GLA 3.000 | 1.400 | 2500 1 RCC with acid proof tiles

24 Qllg&HM6L G LILbLI 0.250 | 0.200 1 SS 316

25 Geaflly Qsmlg 5.600 6.000 3 SS 304

26 NF Bigrsfliy Qs 5.600 | 6.000 1 SS 304

27 NF eai(B@Hed QS ML Lg 4.200 3.600 1 SS 304

28 RO &),6060 23.00 | 11.00 | 5.100 1 Brick Wall with GI sheet
Q&weL(WEMM 1 - SPRO
6T 6U0T. elleun &@mMLy L (m) | W(m) | Dia (m) | H (m) | Qty (Nos) Moc
1 Fam FLL&LD 0.800 | 0.800 1 SS 304
2 STILFLD 6ug &L lq 0.400 | 0.400 1 FRP
3 2 U SIS ULl 0.210 | 0.150 1 SS 316
4 SPRO QEMGH &FL L &LD 4.000 | 0.400 1 SS 304
5 S}, 60Tlg eV GEOMeTIIL. CLTEMR CLMis 0.515 0.625 | 1 LDPE
6 VCHELETIIL. TEITLIL LO(HHEeme LD | 0.280 | 0.200 1 PP
Q&wWeL(WPEMM 2 - SPRO
6T 6U0T. alleuy & @miLiL L (m) W (m) Dia (m) H (m) Qty (Nos) MoC
1 Faml FLLSLD 1.400 1.000 1 SS 304
2 STILLS 6ug HL 1q 0.500 0.500 1 FRP
3 2 11J SIS ULl 0250 | 0.200 2 Ss 316
4 SPRO Q&MGH &L L &L 3.500 0.580 1 SS 304
5 Siblev CLTAM CLMmI& 0.515 0.625 1 LDPE
6 Siflev CLIAM LLbL 0.280 0.200 1 PP
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6T 6U0T. alleuy & @My L (m) W (m) Dia (m) H (m) Qty (Nos) MoC
7 60Tl 600 &6V GLT&M CL & 0.515 0.625 1 LDPE
8 VGCHELGIIL. TEIJLIL LD([BHE6me | LILDLI 0.280 0.200 1 PP

9 SMBS (K66 Q&ML lg 0.515 0.625 1 LDPE
10 smBs GLT&AM UL 0.280 0.200 1 PP
1 sai(R(HeYLD QBT Ig. 2.550 2.950 1 HDPE
12 oai(B(H6Y LILDLI 0.250 0.200 1 SS 316
13 QL&meroiy 0.45 3.100 1 FRP
14 Qamligemw HpTsifléssean 1.400 3.300 1 HDPE
15 uenL HgTSH&&ea LD 0.210 0.150 1 SS 316
16 610.8.8 G 1.200 | 0.500 1 CRCA
17 NeT6L& GLieuT6DL 1.200 0.500 1 CRCA
QsweL(emM 2 - PTRO

6T 630T. alleuy & @miLiy L(m) | W(m) | Dia (m) | H(m) | Qty (Nos) Moc

1 &M FLL&LD 1.200 | 0.800 1 Ss 304

2 LOGTBTEL 6UIG. &L Lo 0.340 1750 | 3 FRP

3 2 Wiy S UL 1.400 | 0.900 1 SS 316

4 PT Q5@ &L L&D 1.255 | 0.505 SS 304

5 LeroLy Ll 0.940 | 0.322 1 SS 316

6 Siflev CLIAMR CLm& 0.515 0.625 | 1 HDPE

7 Sifleo CLT&M uLbLl 0.280 | 0.200 1 PP

8 6Tl eruGeuMeTT. GL &AM GL s 0.515 0625 | 1 HDPE

9 rGCEHELEIL T W(HHGemey LLDL 0.280 | 0.200 1 PP

10 QL&mervly 0.300 3.100 FRP

1 sar(R(HeYld QAFHML 1 1.470 | 0.790 0.400 | 1 HDPE

12 sai(B(Hey ULbL 0.210 | 0.150 1 SS 316

13 aUg &L 1g LIbL 0.210 | 0.150 1 SS 316

14 SLEUUTL(HU UeusLD 1.000 | 0.300 1 CRCA

15 Guev eroéll 3.000 | 1.900 1 SS 304

16 oar’ L ULDLI 0.210 | 0.150 1 SS 316

17 Cesilly QsmLig 5.600 6.000 | 1 SS 304
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QEweL (MM 2 - HPPTRO

6T 60T. elleuy& @My L (m) W (m) Dia (m) H (m) Qty (Nos) MoC
1 Fam &L & 1.200 0.800 SS 304
2 LD6TUT6L 6. &L _1q. 0.340 1.75 FRP
3 2 Wy Si(PpdHS UL 1.400 0.900 SS 316
4 PT Q&MTG&H FLL & 2.200 0.505 SS 304
5 Sithlev CLTAMR CLMI& 0.515 0.625 LDPE
6 Sithlev CLTAM! bl 0.280 0.200 PP
7 9,607l TV &HELTEINL GL TSR GL & 0.515 0.625 HDPE
8 rVGHELEIIL (TSI LO(BH&ee LILDLI 0.280 0.200 PP
9 SCIligm NGCHLD 0.800 0.400 FRP
10 QL &meroly 0.300 3.100 FRP
11 sar(R(HeYd QST 1g 1.470 0.790 0.400 HDPE
12 oar((H6 LIDLI 0.210 0.150 SS 316
13 U HL g LILDLI 0.210 0.150 SS 316
14 SLGQUUT(GLU LeusLd 1.000 0.300 CRCA
15 Guerv evéIl 3.000 1.900 SS 304
16 oarl’ L LIbL 0.210 0.150 SS 316
17 Cesiluy Qsmiig 5.600 6.00 SS 304
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SIUMUSTLOMGT SLH6Y&Eh&H& M6l LflhGI6uwrjey epLLhLD

Latua Graup tu-myva
FROTECTING FUTURE

GREEN GENE ENVTRD FROTECTION AND
ERASTRUC TLRM LiMI TS0
OMHD B agrsn

Dated : 17.12.2025

From,

GREEN GENE ENVIRO PROTECTION AND INFRASTRUCTURE LIMITED,
Plot No. S-60, Phase-111,

Sipeot Industrial Estate,

Ranipet, Vellore,

Tamil Nadu, 632405

To,

ULTRAMARINE & PIGMENTS LTD,
Kannudaiyanpatti Village,

SIPCOT Industrial Park,

Manapparai Taluk,

Tiruchirappalli District, Tamil Nadu.

Dear Sir,
Subject : Memorandum of Understanding (MOU) — Establishment of New Site

As per the mail Received on the dated 03,12.2025 the MOU for New Site is attached
with the process flow chart and also refer the waste wise details in which MOU is
provided

1.Scum from Pigment Washing

2. Wastes or Residues Containing Oil
3. Used or Spent Oil

4. ATFD salt

Yours Traly,

e Codonuirg Mo,
i1 Rapos My
Detale Rosa Mumbi

rasivirn
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L S Oy GREEN GENE ENVIRO PROTECTION & INFRASTRUCTURE
GEp“_ LIMITED RANIPET - AFRF (TAMILNADU - UNIT)

PROTECTING FUTURE

Process Flow chart -Waste name Scrum from

Pigment Washing from M/s. Ultramarine &

Pigments Limited, at Trichy, Tamil Nadu.

Process waste PaintSludge l Other Hazardous
(25%) /Ml‘aﬁon | Virardka CEATN
v
Drum/Baa
| !
v Segregation
I i ret ; - o — l' .
l : Additives Pre - Processi
l (Size reduction |
Output powder

Final Blending in
.

Vibro Screening
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4 #va Groug Carvpary GREEN GENE ENVIRO PROTECTION & INFRASTRUCTURE
GEPIL LIMITED RANIPET - AFRF (TAMILNADU - UNIT)

PROTICTING FUTURE

.

Lab Analysis
v
Free flowing Solid Mix

Alternate solid fuel Sent for
v

Destroyed in a cement

kiln at a cement factory
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P GREEN GENE ENVIRO PROTECTION & INFRASTRUCTURE
GEP“_. LIMITED RANIPET - AFRF (TAMILNADU - UNIT)
‘ ﬂ};hmcma;rur-u‘m

Process Flow chart -Waste name Wastes or

Residues Containing Oil from M/s.

Ultramarine & Pigments Limited, at Trichy,

Tamil Nadu.

waste (30%)

b

Drum/Baqg I

(Size reduction

l

L

Final Bler\ding in
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uva Group Comprny GREEN GENE ENVIRO PROTECTION & INFRASTRUCTURE
G E pl ln LIMITED RANIPET - AFRF (TAMILNADU - UNIT)
PROTECTING FUTURE
¥

Vibro Screening

.

lLab Analucic

Free flowing Solid Mix
Alternate solid fuel Sent for

/

Destroyed in a cement

kiln at a cement factory
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LotvaGrsup Carany GREEN GENE ENVIRO PROTECTION & INFRASTRUCTURE
GEPIL LIMITED RANIPET - AFRF (TAMILNADU - UNIT)

PROTECTING FUTUSRL

Waste Name Used or Spent Oil- M/s.
Ultramarine & Pigments Limited, at Trichy,
Tamil Nadu

Process Flow chart

Used or Spent Oil ’

Low calorific value | Other High calorific value
| Wastes andlow % Liquid Wastes
viscus Liquid-40% :
(55%)
\ /
BN /
Final Mixing
Lab Analysis

}

Free flow liquid Alternate fuel Sent to
Co processing

'
Destroyed in cement
kiln at cement
factory

i

243




Process Flow chart - ATFD salt from M/s. Ultramarine &
Pigments Limited, at Trichy, Tamil Nadu.

Process waste PaintSludge ‘ ATFD salt (5%) Other Hazardous waste
[ | (20%) /distillation residue i (30%)
— ) ‘35%) ] ' h = = i
: ! v
:l‘nmd et Drum/Bag Cutting
l Segregation
Hammer mill
|
l Additives — '“ .
Sy re - Pracessing
B A (10%) reduction Grinding,
l Shredding)

Output powder
| v
» Final Blending in Mechanized Pit -«
B —
; Vibro Screening
Lab Analysis

¥
Free flowing Solid Mix Alternate

solid fuel Sent for Co processing

}

Deﬁroggd ina cement kiln at
a cement factory
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CHELLICUTBL&E@h&STET QUITIHET UTGISTLL ST6eyd FHT6T (MSDS)

@ emevorLi I1X

Creation Date 30-Oct-2002

SAFETY DATA SHEET

Revision Date 14-Apr-2022 Revision Number 7

1. Identification

Product Name

Cat No. :

CAS No
Synaonyms

Recommended Use
Uses advised against

Ammonium chloride

AC123340000; AC123340010; AC123340050; AC123340250;
AC123340251

12125-02-9
Ammonium Chioratum: Ammenium Chlorddum; Ammonium Muriate

Laboratory chemicals,
Foed, drug. pesticide or biocidal product use,

Details of the supplier of the safety data sheet

Company

Fisher Scientific Company
One Reagent Lane

Fair Lawn, NJ 07410

Tel. (201) 786-7100

Emergency Telephone Number

Acros Organics
One Reagent Lane
Fair Lawn, NJ 07410

For information US call: 001-800-ACROS-01 / Europe call: #32 14 57 52 11
Emergency Numzer US:001-201-796-7100 / Europe; <32 14 57 52 89
CHEMTREC Tel. No US:001-800-424-5300 / Europe:001-703-527-3887

[

2. Hazard(s) identification

Classitication.

This chemical is considened hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1810 1200)

ute oral toxicity
rioug Eys Damage/Eye |ritstion

Category 4
Category 2

Signal Word
Warning

Hazard Statements
Harmful if swallowed
Causes serjous eye Iritation

Page 1/7
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SAFETY DATA SHEET

Creation Date 22-Dec-2009 Revision Date 08-Feb-2024 Revision Number 7
[ 1. Identification |
Product Name Antimony(lll) oxide

Cat No. : A860-100; A860-500

CAS No 1306-64-4

Synonyms Antimony trioxide

Recommended Use Laboratery chemicals.

Uses advised against Food, drug, pesticide or biocidal product use

Details of the supplier of the safety data sheet

Company

Fisher Sciantific Company
One ReagentLana

Fair Lawn, NJ 07410

Tal: {201) 786-7100

Emergency Telephone Number
CHEMTRECH, Inside tha USA 800-424-9300
CHEMTREC®, Outside the USA: 001.703-5627-3887

| 2. Hazard(s) identification

Classification
This chemical is considered hezardous by the 2012 OSHA Hazard Communication Standard (28 CFR 1810.1200)

Carcinogenicity Category 2

Label Elements

Signal Word
Werning

Hazard Statements
Suspected of causing cancer

Page 1/10
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SAFETY DATA SHEET

Creation Date 17-Now-2009 Revision Date 24-Dec-2021 Revision Number 4
[ 1. Identification

Product Name Bismuth(Ill) oxide

Cat No. : B339-500

CAS No 1304-78-3

Synonyms Bismuth trioxide

Recommended Use Laboratery chemicals.

Uses advised against Food, drug, pesticide or biocidal product use

Details of the supplier of the safety data sheet

Company

Fisher Sciantific Company
One ReagentLana

Fair Lawn NJ 07410

Tsl: {201) 786-7100

Emergency Telephone Number CHEMTRECS, Inside the USA: 800-424-8300
CHEMTRECS®, Outside the USA: 001-703-527-3887

I 2. Hazard(s) identification

Classification.
Classification under 2012 OSHA Hazard Communication Standard (28 CFR 1810.1200)

This chemical is not considersd hazardous by the 2012 OSHA Hazard Communicstion Standard (28 CFR 1810,1200)

None requirad
Hazards not otherwise classified (HNOC)
None identified

Page 1/6
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ISOY001:2000 Certified L!

Material Safety Data Sheet
Calcium carbonate, ACS

Section 1 - Chemical Product and Company Identification

MSDS Name:
Caleinm carbonate, ACS
Catalog Numbers:
LC126%0
Synonyms:
Precipitated chaik, aragonire, agricultural limestone, calcite, dolomite. franklin.
Company ldentification:
LabChermn, I,
200 William Pist Way
Pittehurgh, PA 15238
Company Phone Number:
(412) 826-5230
Emergency Phane Number:
(800) 424-9300
CHEMTREC Phone Number:
(800) 424-9300

Section 2 - Composition, Information on Ingredients

CASH Chemical Name: Percent

471-34-1 Calcium carbonate 100%

Section 3 - Hazards ldentification

Emergency Overview
Appearance: whire solid
Warning! Causes eye, skin, and respiratory traot jrritation. May cause central nervous
system elfects. May cause kidney damage.
Target Organs: Kidneyy. contral nervous sysiem

Potential Health Effects

Eye:
May couse eye irritation,
Skin:
Causes skin irritution
Ingesltion:
Ingestion of large ampunis may cause gastrointestinal irvitation.  Expected to be a low ingestion
laznnd.
Inhalation:

Low hazard for industrial use. Excessive inhalation may cause minor respiratory irritation.
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(@ure chems

Material Safety Data Sheet (MSDS) - Caustic Soda Iye

1. Chemical Product and Company Identification

Product Name : Caustic Soda lye

Catalog Codes + SLS3298, SLS1081, SLS2503, SLS3925,S5LS1705
CAS# :1310-73-2

RTECS : WB4200000

TSCA : TSCA 8(b) inventory: Sedium hydroxide

CI# : Not avallable.

Synonym : Caustic Soda

Chemical Name : Sodium Hydroxide

Chemical Formula : NaCH

O

2. Composition and Information on Ingredients

Composition:
Name CAS # % by Weight
Sodium hydroxide 1310-73-2 100

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50:
Not available.

3. Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, [rritant, permeator), of eye contact
(Irritant, corrosive), of ingestion, of inhalation. The amount of tissue damage depends
on length of contact. Eye contact can result in corneal damage or blindness, Skin
contact can produce inflammation and blistering. Inhalation of dust will produce
irntation to gastro-intestinal or respiratory tract, characterized by burning, sneezing
and coughing. Severe over-exposure can produce lung damage, choking,
unconsciousness or death, Inflammation of the sye is characterized by redness,
watering, and itching. Skin infliammation is characterized by itching, scaling, reddening,
or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS! Not avallable. MUTAGENIC EFFECTS: Mutagenic for
mammallan somatic cells, TERATOGENIC EFFECTS: Not available, DEVELOPMENTAL
TOXICITY: Not available, The substance may be toxlc to mucous membranes, upper

Page 1 of 8 MSDS - Caustic Soda lye
Introduced Date: 01.05.2022 Revision Date: 01.05.2025
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BURGESS

PIGMENT COMPANY

Safety Data Sheet

Anhydrous

Date of First Issue: 1/24/2024
Date of Revision: 4/26/2024

SECTION 1 - IDENTIFICATION, PRODUCT AND COMPANY

1.1 Product ldentifier Trade Name: OPTIPOZZ

Other name(s): Caleinsd Kzolin, Anhydrous Aluminum Silicate, China Clay
REACH Status: Substance is exempt in accordance with Annex \/ 7.

1.2 Relevant identified uses of the substance and uses advised against:
Use of this substance: Used in mortar compounds and cement compounds

Restrictions on use: This substance is manufactured for industrial use only. This substance is not
USP/Food grade.

1.3 Details of the Supplier of the safety data sheet:

Company: Burgess Pigment Company, 525 Beck Boulevard, P.O. Box 348, Sandersvillz, Geargia 31082
UsA

Telephone: +14785522544
Internet: www.burgesspigment.com
Email: tachnicalcenter@burgesspigment com

1.4 Emergency telephone number; Burgess Pigment Company, +14785522544, Hours of Operation

A 21082 USA | 1.800.821 0089 USA Onty

4| Intutiburgesspigrsal e

PO Box 383 | 525 Bech Bivd | Sandei

47856

2544 | Fux 470
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MATERIAL SAFETY DATA SHEET

Kaolin (China Clay)

ls_i-dﬂ_dh 1. Product and Company Idenfication —_— — —
Product Name and Synonym;  Kaolin (Cnina Clay)
Product Code: K2802
Material Uses: s il Fiesih :
ence Flarmranily i
Manufacturer. 1104 sy - :
Mszant Mty
Austin, TX 78753 Lt gt Modurse Wi Exrime
(512) 837-6020
Appheatin NEshist DstalGwved
sy oo 8/7/2013 i
Prim Dute: 872013
24 Hour Emargency Assistance - Chemtrec 800-424.9300
Canutes 613-996-6666
[SECTION 2 HAZARD IDENTIFICATION —

Generally not hazardous in normal kandling, however good laboratory
practices shauld always be used. Avoid long term expesure to skin o by

Inhalation,
[SECTION 3 MIXTURE COMPONENTS |
Percent E“m" -
SARA 1) Component CAS Number Camp. Dknennion
[Z] Kaalin (China Clay) CAS# 1332-58- 100% W/MW  None
7 established
[5EcTion « FiRST AD MEASURES 1
G not hazardous in notmal hundling, # good labotitlyy

should a;nys be usad. Avaid leng taam exposure (o skin or by inhalation

FIRST AID: - SKIN: Wash exposed area will: sosip and watar. If iritation poisisis,
ek medical attention,

EYES: Wash eyes with glanty of waler for at laast 15 minutys, (ifting Nids
occascnally, Sook Modical Ak, INHALATION. Remave 1 fowsh air. (f not Breatung
gve Brtikcal resgiation. i treathing |s difficun, give axyyen

INGESTION, Give sevaral glasses of milk or witter, Vomiding may uecut
spontanecusly, but It & not necessary (o induse Never give anytung ty mouth ta
A0 UNCONSSIOUS POTSON.

[SECTION 'S FiRE FIGHTING MEASURES —.1

. Any means suitabla for extinguishing
Fire Extinguisher Type ek g fire )
Fira | Explosion Hazerds: None Khowe. 3
Fire Fighting Procedure: Wear sell-contained breathing apparatus and protective clothing

to pravent contact with skin and clothing.

ISECTION & ACCIDENTAL RELEASE MEASURES I
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Safety Data Sheet
According o regulation (EC) No. 1807/2008 (REACH)

44200 Chrome Oxide Green PIGMENTE
Page 1
Revised edition: 01.06.2021 Version: 2.0 Printed:  14.11.2022
1. Identification of the Substance/Mixture and of the Company/Undertaking
L1 Product kentifier
Product Name: Chrome Oxids Graen
Article No.: 44200
UFI -
1.2. Relevant identified Uses of the Substance or Mixture and Uses advised against
Identified uses:
Coloring agent (pigment and dyes), inorganic.
Uses advised against.
1.3. Detalls of the Supplier of the Safety Data Sheet (Producer/importer)
Company: Kremer Pigmente GmbH & Co. KG
Address: Hauptstr. 41-47, 68317 Alchstetten, Germany
Tel/Fax.. Tel =49 7565 914480, Fax +49 7565 1606
infernet: www.kremer-pigmente.com
EMail; info@kremer-pigmente.com
importer: =
1.4 Emergancy No.
Emergency No +49 7565 914480 (Mon-Fri 8:00- 17:00)
1.4.2  Poison Centar:
2. Hazards Identification
21. Classification of the Substance or Mixture
Classification according to Regulation
(EC) No. 1272/2008 (CLPAGHS)
This product does not require classification and labeliing as
hazardous according to CLF/GHS.
Possible Environmental Effects.
22 Labet Elements
Classification according to Reguiation
(EC) No. 1272/2008 (CLP/GHS)
No classification required according to the CLFP/GHS guidelines.
Hazard designation.
Not applicable:
Signal wora:
Hazard designation:
Safety designstion:
Hazardous components for fabeling:
2.3. Other Hazards
3. Composition/Information on Ingredients

Substance

next page. 2
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Material Safety Data Sheet — Citric Acid June 29, 2010

National
Chemicals JBox 3 ¥ 55987 00-533-0027 ar 5 454-5640 W Fax: 507 45

Incorporated

FOR CHEMICAL EMERGENCY
Invelving Shipping and Harxdling Spills, Leak, Fire, Exposure or Accidznl
Call CHEMTREC 1-800-424-9300

Complles with OSHA's Hazard Communication Standard 29 CFR 1910.1200

Section 1 - Product Identification

Product Name: Citric Add, all sizes Product ID: 023X
Section 2 - Composition/Information on Ingredients

CHEMICAL NAME (COMMON NAME} CAS NO.

Citric Acid Anhydrous 77929

Section 3 - Hazards ldentification

HMIS:  Hezlth 1 Flammabilty © Reacvity @ PPE E

EMERGENCY OVERVIEW: Irritating to eyes. May cause skin rritation and respiratory tract Irritation,

Section 4 - First Aid Measures

GENERALADVICE:  Consulta physiclan.

MAJOR EFFECTS OF EXPOSURE  Irritating to eyes. May cause skin irritation ih susceptible persans

EYES.  Immediately flush ayes with water, remove contact lenses, if present. after the first S minutes, then continue flushing eyes for at least 15
minutes Ifting the upper and lower eyelids Intesmittently. if Irritation davelops or persists, seek medical stiention,

SKIN Wash contaminated areas with soap and water. Thoroughly clean and dry contaminated clothing and shoes before reose 1 skin
imitatlon persists, seek medical attention,

INHALATION;  Remove to fresh alr Give artificial respiration If not breathing. if breathing is difficul, glve oxygen.

INGESTION:  Newer glve anything by mouth to an unconsious or convulsive persan, If swallowed, do not Induce vomiting. Give large smounts
of water. [[vomiting occurs spontaneously, keep alrway dear. Give more water whin vomiting stops.

Section & - Fire Fighting Measures
FLASHPOINT: Nor Avaflable

LOWER FLAMMABLE LIMITS: 8% at65C/149°F
UPPER FLAMMABLE LIMITS: Not availabhe
AUTCIGNITION TEMPERATURE 345°C/053'F

SUITABLE EXTINGUISHING MEDIA: Water, Water Spray, Dry Powder, Foam, Carbon Dioxide (COy).
EXTINGUISHING MERIAWHICH MUST NOT BE USED FOR SAFETY REASONS:  None

HAZARDOUS DECOMPOSITION PRODUCTS:  Carben oxides

SPECIAL PROTECTIVE EQUIPMENT FOR FIREFIGH TERS: Use persanal protective equipment
SPECIFIC METHODS:  Standard procadure for chamlcal fires,

Section 6 - Accidental Release Measures

PERSONAL PRECAUTIONS: Use personal protective equipment. Avold contact with skin and eyes.
ENVIRONMENTAL PRECAUTIONS: No special environmental precautions required

METHODS FOR CLEANING UP: Sweep up and shavel. After cleaning, flush away traces with water.

Section 7 - Handling and Storage

HANDLING:  Avold breathing vapor or mist, Minimize dust generation and accumulation. Do not getin eyes, on skin, or on clothing. Aveld
contact with heat, sparks and flame, Wash thoroughly sfter handling. Whan mixing, stowly add chemical to water. Never add water to chemical,
STORAGE: Do not store near combustible materiafs. Store in a cool, dry place. Keep container tightly closed and properly labeled, Keep
separated from incompatible substances (see Section 10 of the M505).

Section 8 - Exposure Controls and Personal Protection

ENGINEERING MEASURES TO REDUCE EXPOSURE: Ensure adequate ventilation, espedally In confined areas.
PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY PROTECTION: Effective Dust Mask

HAND PROTECTION: Gloves

EYE PROTECTION Salety Glasses

SKIN AND BODY PROTECTION: Lightweight protective dothing
HYGIENE MEASURES:  Handle In accordance with good Industrial hygiene and safery practice

£2010 Ravonal Chermcals. Inc. Page 1
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Industrial Quimica del Nalén, S.A.
NaldnChem

Voion, ol Ciedeann 370 3005 Ovieider Sqwin
Flunie. + M ONIPE 20 00 7 Eeir= - 3498 5982626 7 Tedon: 84308 NALON &

DATE: Aprdl, 2010

EDITION: 3
REVISION: (1.

MATERIAL SAFETY DATA SHEET

(1907/2006/EC, Article 31)

COAL TAR PITCH

IDENTIFICATION 0OF THE SUBSTANCE/PREPARATION

AND

OF

THE

COMPANY/UNDERTAKING

LL- ddentification of the substunce
Fende name: Conl Tar Pitch

Molecular formula: N/A

1.2« Use of the substunce/preparation

Binding and impregmating ugenl 1or carbon wisnafsctunng in the alamimiom and graphite industries.

L3.- Company/undertaking identification
Tndustrred Quimmicn del Nalon, S.A
Avda. Galbicra 31
E-33005 Oviedo
Spain
Tel: +34 98.595.26.4X)
Fux: 43198 595,260,260

(See ftem 16.2 LContaot—)

L4~ Emergency information
Teli +34 98,598 26,61
Fux: +34 98.568,26,66
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Safety Data Sheet i DCFine
according to Regulation (EC) No. 1907/2006 (REACH) ‘%" Chemicals
according to Regulation (EU) No. 2020/878

Trade name: 121030 - Cobalt carbonate 51-52%
Revision date 1 011200 Version (Rovidion) s 20.0(1.00)
Print date 19137200

SECTION 1: Identification of the substance/mixture and of the company/ undertaking

1.1 Product identifier
Covall carbooate 51-52% (121030)
Colidl carbionaste 51-524 © CAS Na © SIR3S-24-R; FC No, - J0B-1684 | Bvdex No. < 027-010-00-8 ; REACH Mo £ 01-
2119513233545
1.2 Relevant identified uses of the substance or mixture and uses advised agamnst
Relevant identified uses
For mandfacuring, precessing, laborstory o tepaddag uss only,
Uses advised against
Uses other han thoee reco mmentded.
1.3 Details of the supplier of the safety data sheet
Supplier (manufacturer/importer/only representative/ downstream
user/distributor)
DC Fine Chemicals Ltd
Street : &5 1l Top
Postal code/City : nw116DY tondon United Kingdom
Telephone : +44 (0)20 7566 (800
Telefax : +42 (00 7503 1701
Information contact : |nfaddinedwmicals com

14 Emergency telephone number
(Gnly avalable duiing office hours; Monday-Fridday; CR00-1§:0X))

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture
Classification according to Regulation (EC) No 1272/2008 [CLP]
Ace Tox. 4 HI0 - Acute toxk ity (oral) © Categoey 4 ; Hamid I swallowed
Re=, Sis, 1, HIN - Sensifisation o the respratony tact < Category 1 . May cause allegy or astims symptoms o
breathing dificultios i inhaked
Skin Sers. 1, HI1/ - Sk sansitisation © Catenory 1 May cause an alisgic skin maction,
Muta. 2 | H341 - Germ cel mutagenicity : Catagory 2 | Suspectad of causing genetic defects.
Garc 1B | H350 - Cardrogenicily - Catecory 1B | May use Cancey
Regr, 10 ; M360 - Reproductive toxkity - Category 18 | May damage fstility or the unborn child,
Aquatic Chronk 1 ; 19110 - Hazardous to the aquat envionment = Chronk L ; Vary toxi to aguatc s with kg
lasting effects.
2.2 Label elements
Labelling according to Regulation (EC) No. 1272/2008 [CLP]
Hazard picdograms

Page: 1/10

A aitfacant bdod of chieesniry (ER)
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SAFETY DATA SHEET

Revision Date 24-Dec-2021 Revision Number 5
[ 1. Identification |
Product Name Cobailt oxide
Cat No. : C382500
CAS No 1308-06-1
Synonyms Tricobalt tetracxide, Cobaltic-cobaltous oxide; Cabaltesic oxide
Recommended Use Laboratery chemicals.
Uses advised against Food, drug, pesticide or biocidal product use

Details of the supplier of the safety data sheet

Company

Fisher Sciantific Company
One ReagentLana

Fair Lawn, NJ 07410

Tal: {201) 786-7100

Emergency Telephone Number CHEMTRECS, Inside the USA: 800-424-8300
CHEMTRECS®, Outside the USA: 001-703-527-3887

| 2. Hazard(s) identification

Classification
This chemical is considered hezardous by the 2012 OSHA Hazard Communication Standard (28 CFR 1810.1200)

espiratory Sansitization Category 1
arcinogenicity Category 18

Labei Elements

Signal Word
Danger

Hazard Statements
May causa allargy or asthma symptems or breathing difficulties if Inhaled
May ceusa cancer by inhalation

Page 1/7
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RESOURCES LLC

2% ALPHA

COPPER (Il) OXIDE
Alpha Resources LLC Safety Data Sheet
Issue Date: 08/12/2021
SECTION 1 Identification
Product ldentifier
Product Name  COPPER (|I) OXIDE
Chemical Name  Copper (1)) Oxide
Part Numbers  AEBL002, AEB1002-500, AKO1029, ARO10258; ARO103%
Chemical Formula  CuO
CASNumber 1317380
Company Information
Registered Company Name Al'nha Resources LLC
Address 2020 Johnson Road, Stevansville, MI 49127 United States
Telephore  (800) 833-3083
Fax (269) 465-3629
Website  Idtos v alphat s ow ess coth
Fril  sales @alpharesources.cam
Emergency Phone Number
Association [ Organization  CHEMTREC
Emargency Telephone Noo (800) 424-9300

SECTION 2 Hazard(s) ldentification

Classification of the Substance or Mixture
NFPA 704 Diamaond

Mote: The hazard category numbuers found in GHS classification in section Z of this $DSs are NOT 1o be
used 1o fill in the NFPA 704 diamond. Blue = Health, Red = Fire, Yellow = Reactivity, White = Special

o

(radizer or water reactive subistances)

Classification  Acute Toxicity (Oral} Cstegory 4, Azute Toxkity (inhalation) Cstegory 4. Skin
Comasion/|mitation Category 2, Eye Imitation Categary 24, Specifictarget organ Toxicity - single
expasure Category 3 (respiratory tract rritation), Specific targot organ toxicity — repeated
exposure Category 2, Chronic Aquatic Hazard Cotegory 1

Label Elements

Hazard Pictogramis) : ': ‘!
Signal Word Wit ning

Hazard Statement(s)
1302 Harmful if swaliowed
H332  Harmiul if nnaled
H31S  Cawses <kin irritation
H319 Causes serfous eye Ireitation

Page 1079
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Material Safety Data Sheet for HYDROCHLORIC ACID

VAN WATERQ &« ROGERS -- HYDROCHLORIC ACTD, 37% HYDROCHIORIC ACID, TECHNICAL
MATERIZL 3AFETY DATS SHEET

NSN: 6BLOOD23T2920

Manufdcturat's CAGE: ODSTMS

Part Ne. Indizator: A

Bart Nurber/Trade Wame: HYDROCHLORIC ®CID, 37%

Gunersl Information

Trzem Nare: HYDEOCALORIC ASTD, TRCANTICAL
Company's Neme: YAN RATERS AND ROGERS INC
Company'a Strest: €100 CARITZLON ET
Company'a P. U. Box: NONE

Company's City: FIRELAND

Company's Btate: WA

Company'a Countzy: BS

Sompany's Zip Code: 380323

Company's Emerg Ph #: Z06-889-3712
Company's Info Ph f: Z06~853-3402
Distribovor/Vendor # 1: CHEMICAL COMMODITIES AGENCY, TNC.
Diacriburer/Vandor § L caga: 80777
Record Y¥o. For Safety Entry: (02

Tot Safery Entries This Stk#: @12
grnatua: OE

Date M8DS Prepared: 13AUGES

fafety Data RBaview Date: 26HARYG
Suppily ITem Manager: CX

M3DS Zeriai Number: BYHHQ
Specificetion Number: U-C-Z865

Spec Type, Orade, Cla=z: NONE

Eazard Charactezistic Cods: CI

Znit Cf Iasue: BT

Unit Cf lssus Tontainer Qty: PINT

Type Of Conteiner: 1P.2 1IN 4G BX

Net Unit Weicht: 500 GRAMS

RAC/State Licanse jumber: NONE

W=t Propsllant Weight-Ammz: NONE

Ingrsdisnts/Identity Information

Proprietazy: WO
Ingredient: EYDROGEN CHIORIDE (HYDRCCHLORIC ACID} (SARA 1II)

Ingredisnt S=gusncs Number: 00

Percent: 37

NIO3KE (RTECS) Numbsr: MWSOZ5000

CAS Number: 7847-01-0

OSHA PEL: C 5 PPM

ACGIR TLY: T 3 B2PM; 33%4

Ucher Recommended Limit; HONE RECOMMENDED

Phyaical/Chemical Characteristics

Appearance And Odor: CLEAR, COLORLESS TUMING LIQUID - PUNGENT ODOS OF
HIDROGEN CHLORIDE
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@ ION EXCHANGE

Cré\.-&!m-\:, the Planef
QUALITY SYSTEM PROCEDURE
TITLE: MSDS

FG/MSDS/10.01,00

EFFECTIVE DATE: 24,04.2013
ISSUE NO: 1.1

MATERIAL SAFETY DATA SHEET
INDFLOC 238

1) IDENTIFICATION OF CHEMICAL PRODUCT AND COMPANY
Chemical Product Name : INDFLOC 238
Company Identification . TON EXCHANGE (I) Ltd,
19/A, Phase II, Indl, Development Arez,
Patancheru - 502319, Medak (Dist),
Andhra Pradesh, INDIA.
Telephone Nos. : (+91)(8455) - 306601, 306608
(+91)(40) - 30663101
Fax Nos. ¢ (+91)(8455) - 306603
(+91)(40) - 30663104
Time Zone :+ 5Hrs 30 Mints GMT
2) COMPOSITION AND INFORMATION ON INGREDIENTS
Identification of the preparation :Cationic polymer in solution.
3) HAZARD IDENTIFICATION
Aqueous solutions render surfaces extremely slippery.
4) FIRST AID MEASURES

Inhalation : Move to fresh air.

Skin Contact : Wash with water and soap as a precaution. In case of
persistent skin irritation, consuit a physician.

Eye Contact ¢ Rinse thoroughly with plenty of water, also under the
eyelids. In case of persistent eye irritation, consult a
physiclan.

Ingestion . The product is not considered toxic based on studies en

laboratory animals.

Page 1of4
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LTS =
b J

1.TS Research Laboratonies, Inc.
Sufety Data Shet
fron Oxude

Trade Name:
Chemicud Formuuly:
Recommended Use

Manufnctursy/Supplier

1. Produet and Coropony Idenuficatton

lron oxide
F&0.
Scientific research and development

LTS Resenrch Laboratories, i

Sireet: 2001 Oaks PRwy
Clity! Belmom
Stte: North Carolina
Zip Code. 28012
Country: USA
Tel # 855-587-2436 / R55-lts-chem
24-Houwr Emergeney Contset: 800-424-03200 (US & Cunada)
+1-703-527-3887 (International)
2. Hazards Tdennfication
Stgunl Word Noue
Huzard Statements: None
Precautionary Stements: None
HMIS Health Ratmgs (0-4)
Healtle 1
Flammability: 0
Physical: !
3 Coniposition
Chemical Family, Cernmie

Additional Names

Trom oxide(Fes0y):
Perceninge:
CAS#
EC#

Tron(IMron(lIT) oxide, Tron(TEITT) oxide, Ferrons fendc oxide, Feroso
Faric oxide Magnetite, black fron oxide. lodestone. st
Tron(11) duron(Hl) oxade

100 wile
1317-61-9
215-277-5

4. First Aid Procadures

General Treatment:
Special Treatiment:
Tmportant Symptons:
Inhalanon:

Ingestion:

Skin:

Eyes:

Seck medical attenuon 1f sympiomns persist.
Noue
Nope

Remove vicitm 1o fresham. Supply oxyzen if brepthmg s difficuls
Seek Medical Atrention

Wash affected area with mild soap and water. Remove any
contammuted clothing:

Fluash eyes with water, blinking often for several muinutes, Remove
contact lenses if presear and easy 1o do. Continue rinsing

1of3
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SAFETY DATA SHEET

Creation Date 26-Sep-2008 Revision Date 24-Dec-2021 Revision Number 4
| 1. Identification |
Product Name Lithium Carbonate

Cat No. : L118-500

CAS No 554.13-2

Synonyms carbonic acid Ithium salt, Carbonic Acd Dilithium Salt

Recommended Use Laboratery chemicals.

Uses advised against Food, drug, pesticide or biocidal product use

Details of the supplier of the safety data sheet

Company

Fisher Sciantific Company
One ReagentLana

Fair Lawn, NJ 07410

Tal: {201) 786-7100

Emergency Telephone Number CHEMTRECS, Inside the USA: 800-424-8300
CHEMTRECS®, Outside the USA: 001-703-527-3887

| 2. Hazard(s) identification

Classification
This chemical is considered hezardous by the 2012 OSHA Hazard Communication Standard (28 CFR 1810.1200)

ute cral toxicity Category 4
rious Eye Damage/Eye Imitation Category 2

Labei Elements

Signal Word
Warning

Hazard Statements
Harmful if swallowed
Causes serious eye imitation

Page 1/7

261




VW sigmanineh.cam

Sigma-Aldrich.

SAFETY DATA SHEET i S

accarding to Requlation (£C) No. 1907/2006 Brint Date 14.05.2624
GENERIC ELf MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 Product identifiers

Product name  Magnesium sulfate heptahydrate
Product Number ¢ M1880

Brand : SIGALD

REACH No. : 01-2119486789-11-XXXX

CAS-No. : 10034-99-8

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses : Laboratory chemicals, Manufacture of substances
1.3 Details of the supplier of the safety data sheet
Company : Sigma-Aldrich Chemical Pvt Limited
Industrial Area, Anekal Taluka
Plot No 12,

12 Bommasandra - Jigani Link Road
560100 BANGALORE
INDIA

1.4 Emergency telephone

Emergency Phone # ; 000 800 1007 141 (CHEMTREC)

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.
2.2 Label elements

Not a hazardous substance or mixture according to Regulation (EC) No 1272/2008.

2.3 Other hazards
This substance/mixture contains no componeants considered to be either persistent,
bicaccumulative and toxic (PBT), or very persistent and very bioaccumulative (vPvB) at
levels of 0.1% or higher.

SECTION 3: Composition/information on ingredients
3.1 Substances

SIGALD MISSO Page 1 of 9

Tre life science business of Merck operates as MilliporeSigma In
tha US and Canada
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REDOY

1. IDENTIFICATION

Product Name
Othar Namee

Uses

Chemical Family
Chemical Formula
Chemical Name
Produot Desaription

Magnesium sulfate, heptahydrate

Safety Data Sheet
Magnesium sulfate, heptahydrale
Revision 4, Date 20 Aug 20

Epsom Sat, Magnoaum Sutaen; Magnesium suiphate - MATRICULTURE Suflune acia magnasum salf (1:1),

Negrialyyokot

Frammpoauticaln. teth sk purgalive; dustral wse; far comsctirg magnosium aetrsncy in oo and lor assin

arime feed

No Dats Avdabe

MESOI_rH20

Sulee e, erpgresion salt, haotivydta
o Data Avelabn

Contact Details of the Supplier of this Safety Data Sheet

Organisation
Reaox Ltd

Reoox Lid

Hecox Ing:

Hetos Crenicds Sdh B

Emergency Contact Datails

Location

2 Swatterham Roac
Mnte NSW 2568
Australia

11 Mayo Road
Wi Auckland 2104
Neny Zagsywd

3860 Farsmaount Baulaverd

Surg =07

Lajerweod GA D07 12

USA

Lave 2 No 8, Jalan Sagir 307

Seksyen X, Shah Alam Premier Incustna Park
203200 Shay Alain

Segaor, Malaytio

46482500202

+1+424:675-3200

40-3-5014-2111

For emargenaies only; DO NOT contact these companies for genemi produoct advice.

Organination

Pataan Inforration Sunye
Chemcol
Chemecall
Chemend

Natond Paisens Cantre

CHEMTREC

ooy T, P 11 P 1 10110 000 2O 11252 11

Location
Vit ulmesd NSW

Ausiralin

Malaysia

Newv Zeainna

Naw dealarc

USA & Carada

Nat Sehaduiad

Telephons

1 BO0-261525
131126

1800 127408
+54+4)-81 70836
+54-4-3170885
0BCO- 243622
+B4.4-8178838
(H00- /64766

1-800.424.-2370 CN723420
+1.708 527 G867
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/)
Safety Data Sheet ravensdown

Magnesium Oxide

Section 1: SUBSTANCE IDENTIFICATION AND SUPPLIER

Product Name: Magnesium Oxide

0003100, 0003110, 0003112 & 0003120 (Magnesium Oxide bulk - fertiliser),

ProductCode: 0003410 (Magnesium Oxide Fine - ANH).

Recommended Use: Fertiliser additive and animal health supplement.

Restrictions of Use: Refer to Section 15

Company Identification: Ravensdown Limited

Address: 292 Main South Road, Hornby, Christchurch, 8042
PO Box 1048, Christchurch 8011

Customer Centre: 0800100123

National Poisons Information Centre: | 0800 POISON {0800 764 766)

Emergency Phone Number: 0800 CHEMCALL (0BOO 243 622) (24hr) (Emergencies Only)
Transport Emergency Phone Number: | 111 -1ell operator what service is nesded: Fire, Ambulznce or Palice
| Date of SIS Preparation 3 March 2023

Section 2: HAZARD IDENTIFICATION

This substance is NOT hazardous according to the EPA Hazardous Substances (Classification) Notice 2020

Section 3: COMPOSITION INFORMATION

INGREDIENT CAS No. CONTENT %
Magnesium Oxide 1309-48-4 90-100%

Section 4: FIRST AID MEASURES

_Routes of Exposure: |

Ifin eyes: | Rinse cautiously with water for 15 minutes. If eye irritation persists: Get medical advice,
If on skin; ‘ Wash skin with plenty of soap and water. If skin irritation occurs. Get medical advice/

| attention,
If ingested: | Rinse mouth. Never give anything to the mouth of an unconscious person. If vomiting

3 occurs, place victim face downwards, with the head turned to the side and lower than the
| hips to prevent vomit entering the lungs. Call a POISON CENTER or doctor/physician if you
| feel unwell.

If inhaled: } Remave person to fresh air. Remove contaminated clothing and [oosen remaining clothing.
| Allow person to assume most comfortable position and keep warm. Keep at rest until fully
| recovered, Get medical advice If breathing becomes difficult.

Most important symptoms and effects, both acute and delayed

Symptoms: | Refer to Section 11
Eyes: | Not applicable
Skin: | Not apolicable
Ingested: | Not apalicable.
Product Name: Magnesium Ouxide SDS Prepared by Technbeal Complance Consultrants (N2) Ltd
Datoof SDS: 3 March 2022 Tel 640475 5240 www Locheamp tounz
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SAFETY DATA SHEET

Creation Date 08-Dec-2016 Revision Date 24-Dec-2021 Revision Number §
[ 1. Identification |
Product Name Manganese(ll) carbonate hydrate

Cat No. : AC222540000; AC222540010

CAS No 34156-69.9

Synonyms Hydrated manganese carbonate.

Recommended Use Laboratery chemicals.

Uses advised against Food, drug, pesticide or biocidal product use

Details of the supplier of the safety data sheet

Company

Fisher Scientific Company Acros Orgernics

One ReagentLans One Reagent Lane
Fair Lawn, NJ 07410 Fair Lawn, NJ 07410

Tsl (201) 786-7100

Emergency Telephone Number For Information US call: 001-800-ACROS-01 | Europe cal: +32 1457 52 11
Emergency Numboer US:001-201-726-7100 / Europe: <32 14 57 52 92
CHEMTREC Tel. No.US:001-2800-424-9300 / Europe:001-703-527-3887

[ 2. Hazard(s) iden

Classification.
Classification under 2012 OSHA Hazard Communication Standard (28 CFR 19101200

This chemical is not considered hazardous by the 2012 OSHA Hazard Communicstion Stendard (28 CFR 1810.1200)

Label Efements
Hazard Statements

Precautionary Statements

Hazards not otherwise classified (HNOC).
None identified

Page 1/7
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Page 10of 5

MATERIAL SAFETY DATA SHEET (MSDS)
MANGANESE OXIDE

SECTION 1 - IDENTIFICATION OF THE SUBSTANCE AND OF
THE COMPANY

Manufacturer & Supplier; BEERSHEBA MINES & MINERALS PRIVATE LIMITED

Address: 7/2, At-Bramhani, Post-Borkhedi, Tah-Nagpur, Dist-Nagpur,
State-Maharashtra, India.

Mob / Tel: +91 8007325000

E-Mail: beershebagroup@gmail.com

Web Site; wivw.beessheba co.in

Emergency Contact: +91 8007325000

Chemical Name: Manganese Oxide: (CAS: 1313-13-9) (RTECS: OP0350000)

Catalog Codes: SLM3&95, SIM1747

Formula: MnO

Synonyms: Manganous Oxide

% Range: 54 - 62%

Primary Use: Mineral nutrient additive for the feed industry.

| SECTION 2 - HAZARDS IDENTIFICATION "

Ciassification according to Regulation Acute toxicity:
Hazardous in case of siin contact (imitant), of eye contact (wrnitant), of' meestion. of inhatanon

GHS Pictogram:

Signal Word:

Hazard Statements:

H311 Toxic in contact with skin,
H315 Causes skin irritation,

H319 Causes zerious sye {rritation.
H335: May cause respiratory irritation.
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Thermax Limited

Chemical Division

THERMAX

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT & COMPANY IDENTIFICATION

Trote name Ao
rand name & cods Maxfioc 506
Vakoaton Date 1272013

Campeny Idenhhcabon

24 0r, Ememancy Assstance

Mis, Thermax Limited, Chesmonl Divisan, 87-F Geneal Block, MIDG Indusinal
Area, Shosos, Pures 411 026 (India)

Ted D001 2027120187, 0007 20 27120168, Fax 0001 20 27120206

& B IN| ON INGREDIENTS
[ Compenent CAS % by vl EXp Quidel:
l Cyamoguanidine polymes LE205.08 2 40-5% Hot avallable

3. HAZARDS IDENTIFICATION

| @) Environmerntad hazards:

May be harmful whan exceptonally high cose levol &fe usad

" D) Pliyscal | Clmical Feziis

Corosive 1o metals may g Lo hydrgan gas - Ay bydiogon mxiue may be
explosive Do 1ot mx with ilkalies will evoNe srmonin

4 FIRST AID MEASURES

| 1 Skin Romayw contaminated dothing Wash smin (horaughly wili song and walar

2 Eyos Flusn vyas bborally with low prassute watar 100 #t least 1h mimitos. kit tho oynios

oceasionaly ' aid in romoval of malorsl
\

3 Inhatasan | dimstol: | 1o wroa of frosh ar. For rospitstory distross gvo alr,
OXyQan o ndnutustor PR ((.armn;m monary Resusalgtion), f nocoscary  Obtam
nedicsl afionlon
Rinse mouth with weter, Dond Induce vomiting uhless diractad by medical personnat

[ 4 lngestion

Ohtain medical aftardion

5. FREFIGHTING MEASURES

|1 Flre extmgeishing meis

use exungushing media appeopaats for surmundng fro

2 Basic fire fighling (vocedure

Waler speay i lecommended 1 cool fire exposad sufaces and o prolect personnel
Wear seif contained breathing appratus.

| 3 Unusual fire & oxplosion huzandts

As ts ot Tammable bulwith heot & lre may evolve tode fumes. With metal may evolve
hydrogen ces Air Hydrogen gas mixiure may be explosive

6 ACCEDENTAL RELEASE MEASURES
frr—p——

Environmental precmitlons

Usa parsomnal profective aquipment, brosthing aoparatus required ooty m fire stealion
Do nod Nush mfo stiface ares o sanitary sewer system, use shsomanl like ssnd or
ahsotbent materis, saw dust, wests collon ele 1o corain spil] pravent matznal om
entenng soil nnd walerasys

Hanaing precauiions Avoic cortact with skin/ syes. Avoid profongad of repeated exposure. Wash Inarougny
‘afier handirg .Usa in veniated areas cnly
Storago condians Storo w2 cool onclozed piace: /\voed rapeated freezn — haw oycles Koop away from

soures of gntion | akalios, cominstibie Sbstancas, mokslire

MSDS Page 1 0of 3
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CHITED MINEPAL & CHEMICAL —- MAGNESIUM CAMBONATE
MATERTIAL SAFETY DATA SHEET

NSH: AS1L00NCE4202

Manuiactursr's TAGE: 87730

Part No. Indicator: 2

Part Numbar/Trade Name: MAGNESIUM CARBONATE

Ceneral Information

Company's Hame: UNITED MINERRL AND CHEMICAL CORE
Company's Strset: 1100 VALLEY BRGUK AVE
Company's City: LYNRHURST
Company's State: B3I
Company's Countzy: US
Company's Zip Code: 07071
Company's Emerg Ph B3 B00-424-9300(CHEMTRERD)
Company's Info Ph K: 201-507-3300
Reoprd Ne. For Safety Entry: (I
Tot Safsty Bntrl=ss This Stk#: €01
Statua: SHJ
Date NIDPG Frapared: 2BJANY2
Safery bata Hoview Date: 150CT85
MSDE Serial Number: BRKCH
Ingredienta/Idanticy Information

Propricstary: NO

Inqredisnn: MAGNESIUM (IT) CARBONATE (1:i); (MAGHESIUM CXRSONATE)
Ingredient Seguence Number: 02

RIOSE (RTECS) Number: OM24700CC

CAS tumper: 546-93-C

O8SHA PEL: N/K (F2 )

ACGIE TLY: N/K (F2 N)

Physical /Chemical Characteristica
Appesarance Arnd Odor: FIHE WHITE POWDER; ODORLESS.
Boiiing Point: N/A
Vapor Fresgure (MM Hg/70 F): H/A
Vapeor Dsnaity (Rir=1): W/&
Spec:fic Grawvzty: 2.1¢€
Solubility In Water: MAX 0.7% (COLD WATZR)
Porcent Volstiles By Volumo: SUPZAY

Firsz and Explosion Hasard Datza

PLICASLE

Flash Paint: NOT AP
Lower Explonive Limit
Cpper Zxplosive Zimit: N/A

Extinguishing Medis: WATER, FOAM, CC*2, DRY CHEMICAL.

Special FTire Fighuirng Froc: USE NIGDH/MSER AFPRUVED SCBA & FULL PROTECTIVE
EQUIPMENT (FP N).

Unusual Fire And Expl Hazrds: NONE.

Reactivity Dats
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Material Safety data sheet
High Speed Diesel

MATERIAL SAFETY DATA SHEET

Diesel ofl/HSD
1. Chemical identity
Chemical name: Diesel Oil Chemical classification: Flammable liquid
Synowvmes: Automotive Diesel Oil Trade name. HSD
Formula Range: C1a-Cis  CAS NO.68476-30-2.  UNNQO, 1202
Regulated identification Shipping name: HSD
Codes/Label; . Hazchem code class 3
Hazardous waste - N A.
Hazardous ingredients CASNO Hazardous ingredients €45 NO.
Dijesel 68476-30-2 Benzene Trace 71-43-2
Naphthalene Trace 91-20-3
Sulphur Trace 7704-34-9

Diesel 18 complex mixture of hydrocarbons 1i°s exact composition depends on the sonrce of erude
o1l lrom wineh 1 1s produced aud the refinng methods used

2. Physical and chemical data

Boiling point/Range (deg.C) - 215 -376. Physical stare: Laquid.  dppearance: yellowish brown
Melungifreezing poins (deg.C): N A.

Vapour pressure: 2.12 to 26mm Hg at 21 deg C.

Odony. Perceplible odow

Vapour density: N.A.

Solubility inwater @ 30 deg.C: Insoluble

Specific graviry: 0.86-090 at 20deg

Others. Pour Point: 6- 18 deg. C.

3. Fire and explosion Hazard data

Flammability: Yes LEL: 0.6% Flush pointfdeg C) - 32 (OC)
IDG Flammability: class3.  UEL: 6% Flash poinr(deg C) : NA. (CC)
Auta Ignition Temp © 225 dep. €

Explosion sensitivity to impact: not sensitive to Mechanical Tmpact,

Explosion sensitiviy to statie electricity: For vapors sensiivity exist

Hazardous Combustion Products: carbon monoxide. Nitrogen oxide. and other aromatic
hydrocarbons

Hazardous Polymerization: NA.
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m Material Safety Data Sheet

Product Name: Caustic Soda
Revisian date R2- 01092021

Section1: Manufacturer and Substance Identification:

CHEMFAB ALKALIS LIMITED

Gnanananda place
Kalapet
Puduchenry- 603014
Incha.

P'roduct ldentifier: CAUNTIC SODA LIQUID 45 % and 48%)

Canstic soda Solution
Sodinn hydroxide higud
Canstic Soda lye

CAS #: 1310.73- Formula: NaOH

2RTECS #: Molecular mass. 40.0 g/mol
WR4900000

UN #1823

EC # 011-002-00-6
EINECS #: 215-185-5

SECTION 1. Product d company identification

Emergeney Contact number:0413- 2655111

Email; chemfabalkalis@diracholmes.com
Website:www.chemfabalkalis.com

AMAI CERN NO (Emergency Contact Number ): 1800-11-1735

SECTION 2: Composition/Information on Ingredients

Component Percent [%] CAS Number
Water 7732-18-5
Sodium Hydroxide 31- 48 % 1310-73-2

SECTION 3: Hazard identification
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— CEINAR

Material Safety Data Sheet

Product Name | Citric Acid Monohydrate |

Section 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE
COMPANY/UNDERTAKING

LL Product identification:
Product Description: Citrie Acid Monohydate

Cat No.: 70490, 96490, 1049050490 98490,90490, 97490
Svnonyms: Citrze Acid Monohydale

CAS No: 5949.29-1
EC-No.: 201-069-1
Molecular Formula: C; H; O, . H: O

REACH Registration No: A regstiation number 1s nol available for Ly substance as the
substance of its nse ate exempted from registration according to Article 2 REACH Regulation
(EC) No 1907/2006. the annual tonnage does not require a registration, or the registration is
envisaged for a later registration deadline
L2. Relevant identified uses of the substance o1 mixture and uses advised against:
Recommended Use:
1.3, Details of the supplier of the safety data sheet:
*  Company Finar Limited
184-186/P, Chacharwadi Vasna,
Sarkhej-Bavla Highway,
Ta.: Sanand, Dist.: Ahmedabad,
Email: mlof@finarchemicals.com
Web: www finarchemicals com

= E-Mall Address safery@ finarchemicals.com: mfo@ fingrchemicals com

1.4. Emergency Telephone Number:
- TFor Emergency conacton: ~91-2717-616 717
- Registered office No: +91 - 79 - 40040085

Pagelof12
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SAFETY DATA SHEET

Creation Date 20-Jan-2010 Revision Date 24-Dec-2021 Revision Number 4

[ 1. Identification |

Product Name Sodium sulfite

Cat No. : AC219270000; AC219270010; AC218270050; AC219270250;
AC219272500

CAS No 7757-83-7

Synonyms Sulfurous aeid, disodium sall

Recommended Use Laboratery chemicals.

Uses advised agains! Food, drug, pesticide or bjocidal product uss.

Details of the supplier of the safety data sheet

Company

Fisher Sciantific Company Acros Organics

One ReagentLans Onz Reageant Lane
Fair Lawn, NJ 07410 Fair Lawn, NJ 07410

Tal: (201) 796-7100

Emergency Telephone Number For Information US call: 001-800-ACROS-01 / Europe cal: 432 14 57 52 11
Emergency Number US:001-201-786-7 100/ Europe: +32 14 57 52 99
CHEMTREC Tel. No.US:001-800-424-8300 / Europe:001-703-527-3887

l 2. Hazard(s) identification

Classification
Classification under 2012 OSHA Hazard Communication Standard (26 CFR 1810,1200)

This chemical is not considersd hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements
None required

Hazards not otherwise classified (HNOC)

None identified

Page 1/6
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(1) rsto
D Pe e Safety data sheet

Issue Date 31-Aug-2021 Revision Date  04-Nov-2021 Version 10

ECTION 1: Identification of the substance/mixture and of the co
1.1. Product identifier

e i Sodium Sulphate
Substance Name Sodium sulphate

CAS No 7757-82-6

EC No 231-820-8

REACH registration number 01-2118519226-43-0010
Pure substance/mixture Substance

1.2, Relevant identified uses of the substance or mixture and uses advised against

Industrial Industrial manufecturing. Manufactura of substances. Distribution and storege.
Formulations. Use: as a detergent, as an intermad ate including transfers and lab
activities, in laboratories (small scale), in non-spraying formulations, in spraying
formulations, in syntheses as a process chem|cal (not as a reactant)

Professional Use: as a detergent in laboratorizs (small scale), in non-spraying formulations, in
spraying formulations

Consumer Use: in cardboard, in consumer products (private household uses)

Uses advised against Notidentified.

1.3. Detlails of the supplier of the safety data sheet
Manutacturer

Perstorp Speciaity Chemicals AB

SE-204 80 Perstom, Sweden

Tel, +46 435 330 00

www.perstorp.com

E-mall address productinfo@perstorp.com

1.4. Emergency telephone number

Europe (+)1 780478 3961 (contract no: 334101)
United Kingdom (+)44 8 D8 182 0979 (contract no: 334101)
[SECTION 2: Hazards identification

2.1, Classification of the substance or mixture
Classification according to Regulation (EC) No, 1272/2008 [CLP]
This substanca is classifiad as not hazardous according 1o regulation (EC) 1272/2008 [CLP]

2.2 Label elements
This substance is classified as not hazardous according to regulation (EC) 1272/2008 [CLP]

Symbols/Pictograms
Not applicable

Signal word
None

Page 1/10
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MATERIAL SAFETY DATA SHEET
CALCIUM CARBONATE (CALCITE)

CHHAVI MICROFINE PRODUCTS (A unit of MLA Group Of Industries).
111/230, HARSH NAGAR. KANPUR-208012 (U.P.), INDIA
TEL: 91-20512-2291408/09/10, FAX: 91-0512-2290057

E-MAIL: salesf@mlagroup.com WEB: www mlugroup com

1 - PRODUCT IDENTIFICATION

PRODUCT NAME: CALCTUM CARBONATE

FORMULA: CACO3

FORMULA W= 100.09

COMMON SYNONYMS: LIMESTONE: MARBLE. CALCITE: CHALK; CARBONIC ACTD, CALCTUM
SALT

EFFECTIVE: 1022/03

PRECAUTIONARY LABELLING

HEALTH - 0 NONE

FLAMMABILITY -{ NONE

REACTIVITY - 0 NONE

CONTACT - | SLIGHT

HAZARD RATINGS ARE 0 TO 4 (0~ NO HAZARD: 4 - EXTREME HAZARD),

LABORATORY PROTECTIVE EQUIPMENT
SAFETY GLASSES: LAB COAT

PRECAUTTIONARY LABEL STATEMENTS

CAUTION

MAY CAUSE IRRITATION

MAY BE HARMEUL [F SWALLOWED

DURING USE AVOID CONTACT WITH EYES, SKIN, CLOTHING, WASH THOROUGHLY AFTER
HANDLING, WHEN NOT IN USE KEEP IN TIGHTLY CLOSED CONTAINER.

1 - HAZARDOUS COMPONENTS

COMPONENT % CAS NO.
CALCIUM CARBONATE
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@ MATERIAL SAFETY DATA SHEET

Bharat
Pealrolaum
T

SULPHUR

| Section 1 - Chemical Product and Company Identification |

Chemical Name :
Chemical Formula !
CAS Number ;
Synonyms |
Ganeral Use :

Manufacture's Name .
Address :

Tetephone Number for Info
MSDS No. :

Date Prepared :

Revision # :

Sulphur
S8

Brimostone, Bensulfod, Colsul
Preduction f inorganic compounds, acids
NFPA 02 (o< 1)
Bharat Petroleum Corporation Limited
Refinery, Mahul, Chembur, Mumbal 400074
25533888 /255330808 / 25524888 / 25524999

June 2008
1

| Section 2 - Composition / Information on Ingredients

mi:ompcsutton H
Hazardous Components :
ACGIH TV -

Sulphur, H2S
Hydrogen Sulphide
H2S - 10 ppm

‘Section 3 - Hazards Identification

Primary Entry Routes :
Acule Effects !

Carcinogenicity :
Chronic Effects :

Inhalation, skin and eyes

When the product is handled in liquid conditions it would be hot
hence skin burns are the most likely health hazard. Product
vapours may coniain H2S or SOx and hence casuallies due to
its exposure should be removed immediately to fresh air and
medical sttention sought. Sulphur dust can irritate respiratory
system

Not listed as carcinoganic

No data available

Section 4 - First Aid Measures

Eyes :
Skin :
Inhalation ;

Flush with water for 15 min, Get medical attention.

In case of accidental contact with skin, treat for burns

Product vapours may coniain H2S and hence casualties due to
its exposure should be removed immediately lo frash air Consult
a physician if irritation persists.

‘Section 5 ~ Fire Fighting Measures

Flash Point

Flash Point Method *

Auto igniion Temperature .
LEL !

> 207 °C

Cleviand Open Cup
230 °C

Data not available

275




VW sigmanineh.cam

Sigma-Aldrich.

Vearsion 0.8

SAFETY DATA SHEET Revislon Date D4.03.2024
according to Requiation (EC) No. 1907/2006 Print Date 14.05.2024
GENERIC EUJ MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 Product identifiers

Product name : Nickel carbonate, basic hydrate

Product Number ¢ 544183

Brand : Aldrich

REACH No. ;A registration number is not available for this substance as the

substance or its uses are exempted from registration, the

annual tonnage does not require a registration or the

registration is envisaged for a later registration deadline.
CAS-No. 1 958638-02-3

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses . Laboratory chemicals, Manufacture of substances
1.3 Details of the supplier of the safety data sheet
Company . Sigma-Aldrich Chemical Pvt Limited
Industrial Area, Anekal Taluka
Plot No 12,

12 Bommasandra - Jiganl Link Road
560100 BANGALORE
INDIA

1.4 Emergency telephone

Emergency Phone # : 000 800 1007 141 (CHEMTREC)

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Acute toxicity, (Category 4) H302: Harmful if swallowed.
Acute toxicity, (Category 4) H332: Harmful if inhaled.
Skin irritation, (Category 2) H315: Causes skin imitation.
Respiratory sensitization, H334: May cause allergy or asthma
Aldejel- 344152 Pugk 1 of 13

The hie stience business of Merck operates as MillipocsSigius w the US and
Canada
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SAFETY DATA SHEET

Creation Date 24-Nov-2010 Revision Date 24-Dec-2021 Revision Number 4
[ 1. Identification |
Product Name Nickel(ll) oxide

Cat No. : N69-100; N68-500

CAS No 1313-89-1

Synonyms Nickel monoxide; Nickelous oxide

Recommended Use Laboratcry chemicals.

Uses advised against Food, drug, pesticide or biocidal product use

Details of the supplier of the safety data sheet

Company

Fisher Sciantific Company
One ReagentLana

Fair Lawn, NJ 07410

Tal: {201) 786-7100

Emergency Telephone Number CHEMTRECS, Inside the USA: 800-424-8300
CHEMTRECS®, Outside the USA: 001-703-527-3887

| 2. Hazard(s) identification

Classification
This chemical is considered hezardous by the 2012 OSHA Hazard Communication Standard (28 CFR 1810.1200)

in Sensitization Category 1
arcinogenicity Category 14
Hfic target organ toxicity - (repeated exposura) Category 1

arge! Organs - Lungs.

Label Elements

Signal Word
Danger

Hazard Statements

May cause an allergic skin reaction

May causa cancer by inhalation

Causes damage to organs through prolonged or repsatec exposure

Page 1/8
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SAFETY DATA SHEET

Creation Date 12-Mar-2009 Revision Date 24-Dec-2021 Revision Number §
| 1. Identification |
Product Name Nitric acid (67 - 70%)

Cat No. : A467-1, A467-2, A467-250, A467-500

CAS No 7697-37-2

Synonyms Azotic acid, Engraver's acid, Aqua fortis

Recommended Use Laboratery chemicals.

Uses advised against Food, drug, pesticide or bjocidal product uss.

Details of the supplier of the safety data sheet

Company

Fisher Scientific Company
One Reagent Lane

Fair Lawn, NJ 07410

Tsl (201) 796-7100

Emergency Telephone Number Chemirec US: (800) 424-830C
Chemirec EU: 001-703-527-3387

[ 2. Hazard(s) identification

Classification.
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard {29 CFR 1840.1200)

idizing liguids Catagory 3
rosive to metals Category 1
uta Inhalation Toxicity - Vapors Category 3
kin Corrosian/irritation Catagory 1 A

rious Eys Damage/Eye |rritation Category 1

Label Elements

Signal Word

Danger

Hazard Statements

May intensify fire; oxidizer
May bs comosive to metals
Causes severe skin burns and eye damage

Page 1/9
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THanmh e SAFETY DATA SHEET

according to Regulation UK S 2019/758 and UK S1 2020/1577 as amencded
Creation Date 18-Dct-2008 Revision Date 20-Oct-2023 Revision Number 4

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE
COMPANY/UNDERTAKING

1.1, Product identifier_

Product Description: Orthophosphoric acid

Cat No. : O/0500/PC17, 0/0500/25, O/0500V27, O/B500/PBUS, O/0500/PB15, O/0500/PB17:
Q/0500/PB17CN

Synonyms Orthophosphoric acid

Index No 015-011-00-8

CAS No 7664-38-2

EC No 231-833-2

Molecular Formula H3I04P

Unique Formula Identifier (UFI) KQWY-02HJ-CX0G-23KJ

1.2. Relevant identified uses of the substance or mixture and uses advised against

Recommended Use Laboratery chemicals.
Uses advised against No Information availsble

1.3. Details of the supplier of the safety data sheet

Company
UK entity/business name
Fisher Scientific UK
Bishop Meadow Read, Loughborough,
Lsicestarshire LE11 ERG, United Kingdom

EU enlity/business name
Therme Fishar Scientific
Janssen Pharmaceuticalaan 3a
2440 Gesl, Belgium

E-mail address begel sdedesk@thermofisher.com
1.4, Emergency tetephone number
Chemtrec US: (800) 424-8300
Chemirec EU: 001-703-527-3887
Tel: 01509 231188

Poison Centre - Emergency Ireland : National Poisons Information Centra (NPIC) -
Information services 01809 2166 (8am-10pm, 7 days a week)

Malta : +356 2385 2000

Cyprus ; +367 2240 5811

[ SECTION 2: HAZARDS IDENTIFICATION |

FSUO0500
Page 1112
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SAFETY DATA SHEET

Orthophosphoric acid Revision Date 20-0ct-2023
Qualifying Guantities for Major Accident| Qualifying O for Satety Rep
Notitication Regquirements
Oho; ¢ 80id 2664-38-2 hiot appticable Not apolicadie
Wit 828 ol appl icat#i ol applsiic
Regulation (EC) No 649/2012 of the European Parliament and of the Council of 4 July 2012 concerning the export and
import of dangerous chemicals
Not applicable

Contains component(s) that meet a ‘definftion’ of per & poly fluoroalkyl substance (PFAS)?

Not applicable

Tske ncte of Directive 88/24/EC on the protection of the health and safety cf workers from the risks releted to chemicsl agents st

work

Take ncta of Diractive Z000/39/EC establishing a first list of indicative occupational exposure limit values

Natlonal Regulations

UK - Take note of Contro! of Subsiances Hazsrdous 1o Health Regulations (COSHH) 2002 and 2005 Amenament

WGK Classification Water endangering cass = 1 (self classification)
Component Germany . Water Classification (AwSV) | Germany - TA-Luft Class
Orthophospharic acld WGEKT |
Component Switzerfand - Ord. on the| Switzi d - Ord on | Switzeriand - Ordinance of the
Reduction of Risk from Incentive Taxee on Volatile | Rotterdam Convention on the
handiing of hazardous Organic Compounds (OVOC) Prior Informed Consent
substances praparation (SR Procedurs
B814.81)
Cirmophosphonp acd Prohioited and Resrioled
064382 (M/=85) Subsinnges

15.2. Chemical safety assessment

A Chemice| Safety AssessmentReport (CSA/CSR) has been conducted by the manufacturerimporter Chemical Safety
Assessment/Reports (CSA/CSR) are not required for mixtures

[ SECTION 16: OTHER INFORMATION |

Full text of H-Statements referred to under sections 2 and 3
H280 - May be comosive to mezals

H302 - Harmful if swailowed

H314 - Causes severs skin bums and eye damage

H318 - Causes sericus sye damage

Legend

TSCA - United States Toxic Substances Dontiol Adl Seation 8(b)
Inventory

EINECS/ELINCS - Luropesn Inventory of Exsing Commeraal Chamical DSLNDSL - Canadian Uomestic Substances ListMon-Domastic
Substancos'EL) List of Nothiog Chomical Substancas Substancos List

CAS - Chanueal Abstracts Sevks

FSUO0500
Page 11112
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(@ure chems

Material Safety Data Sheet (Msps) - Pine oil

1. Chemical Product and Company Identification
Product Name : Pine ail
Catalog Codes : SLP40%0

CAS# : 8002-09-3

RTECS : TK5100000

TSCA : TSCA 8(b) inventory: Pine oil
CI# : Not avallable.

Synonym:

Chemical Name : Not available,
Chemical Formula : Not available.
COMPANY IDENTIFICATION

Supplier: Pure Chemicals Group.
CHENNAI, TAMILNADU, INDIA
24 Hour Health Emergency (91) B939878447

(91) 9444038694
Transportation Emergency Phone (91) 8939768680

Company Name Place EMERGENCY TELEPHONE NUMBER

Pure Chemicals Group. |India Day Emergency - 044-26151803-26161809

2.Composition and Information on Ingredients

Compesition:
Name CAS # % by Weight
Pine oll 8002-09-3 100

Toxicological Data an Ingredients: Pine oil: ORAL (LDS0): Acute: 3200 ma/kg [Rat].
DERMAL (LD50): Acute: 5000 mg/kg [Rabbit].

3. Hazards Identification
Potential Acute Health Effects:

Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion,
of inhalation. Slightly hazardous in case of skin contact (permeator).
Potential Chronic Heaith Effects:

CARCINOGENIC EFFECTS: Not available.

Page 1 of 7 MSDS - Pine all

Introduced Date: 01.05.2022 Revision Date: 01.05.2025
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VW sigmanineh.cam

Sigma-Aldrich.

Version 0.7

SAFET\, DATA SHEET Revislon Dats 15.06,2023
according to Requiation (EC) No. 1907/2006 Print Date 14.05.2024
GENERIC EUJ MSDS - NO COUNTRY SPECIFIC DATA - NO OEL DATA

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 Product identifiers

Product name . Potassium carbonate
Product Number : 209619

Brand ;. SIGALD

REACH No. : 01-2119532646-36-XXXX
CAS-No. . 584-08-7

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses : Laboratory chemicals, Manufacture of substances
1.3 Details of the supplier of the safety data sheet
Company : Sigma-Aldrich Chemical Pvt Limited
Industrial Area, Anekal Taluka
Plot No 12,

12 Bommasandra - Jigani Link Road
560100 BANGALORE
INDIA

1.4 Emergency telephone
Emergency Phone : 000 800 1007 141 (CHEMTREC)

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008

Skin irritation (Category 2), H315

Eye irritation (Category 2), H319

Spedific target organ toxicity - single exposure (Category 3), Respiratory system, H335

For the full text of the H-Statements mentioned in this Section, see Section 16.
2.2 Label elements

Labelling according Regulation (EC) No 1272/2008
Pictogram

Signal Word Warning
SIGALD- 209619 Pugk 1 of 12

The hiz science business of Merck operaten as MillipvreSigion w the US and
Canada
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— CEINAR

Material Safety Data Sheet

Product Name | Potassium Chloride

Section 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE
COMPANY/UNDERTAKING

LL Product identification:
Product Description: Potassinmn Chloride
Synonyms: NA
CAS-No: 7447-40-7
EC-No.: 2312118
Molecular Formula: KCI

REACH Registration No: A registration number is not available for this substance as the
substance or ifs use are exempied from registration according 1o Article 2 REACH Regulation
(EC) No 1907/2006. the annual tonnage does not reqiure a regisiraiion. or the regstration is
envisaged for a later registrarion deadline
1.2.  Relevant identified uses of the substance or mixture and uses advised against:
Recommended Use: Laboratory chemicals
1.3.  Detalls of the supplier of the safery data sheet:
¢ Company Finar Limited
184-186/P, Chacharwadi Vasna,
Sarkhej-Bavla Highway,
Ta.: Sanand, Dist.. Alunedabad.
FEmail: info@finarchemicals.com

Web: www finarchenncals con

«  E-Mall Address saltvia inarchemeals. conn mfodrfimmrchenmcals com

14 Emergency Telephone Number:
- For Emergency confact on =91 -2717 - 616 717
- Registered office No: 191 - 79 — 40040085

Page 1of11
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J PENETRON pigs 1

Safety data sheet
complying with Regulation 1907/2006/EC (REACH Regulation),
EU 2020/878 and Regulation No 1272/2008/EC (CLP)

Printing date 05.07.2021 Version number 3 (replaces version 4) Revision: 05.07 2021

» SECTION L 1dyntification of the substance/mixtire wnd of the cotmpuny/undertaking

1.1 Product identifier

Trade name: QUARTZ POWDER

CAS Number:

[4464-46-1

EC number:

2384554

Registration number: The product is exempled from REACH Regulation [907/2006/EC.

1.2 Relevant identified nses of the substance or mixture and uses advised against

No further relevant information available.

Application of the substance / the mixture:

Filling in coutings, pamts and polymers. scatants and adhesive products, cement, cerumics und enamel
investments. Production of matenals for use in printing in foundry addirives, in feed production ete,

1.2 Details of the supplier of the safety data sheet
Munufacturer/Supplicr:

PENETRON HELLAS S.A.

50. THRAKOMAKEDONON AV., 136 79 ACHARNES. GREECE
TEL.. 430 210 2448250 - FAX: + 30 210 2476803

Emuil: info@penetron,gr Site: www penelron. gr

1.4 Emergency telephone number:

‘
. European Emergency Tel.: 112

b SECTION 2: Husards identification

2.1 Classification of the substanee or mixiure

This product contams respirable erystalline silica (quartz - erystobalite) as impurity and therefore is classified
as STOT RE2 according to criteria defined in the EC Regulation 1272/2008.

Classification according to Regulation EC No 12722008 CLP:

GHSO8 health hazard

STOT RE 2 H373 May cause damage to organs through prolonged or repeated exposure.

2.2 Label elements

Labelling according (o Regulation EC No 1272/2008 CLP:

The substance is clossified and labelled according to the CLP regulation,
Hazard pictograms:

GHS0S

Signal word: Warning
(el oo page 1y
ol
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)
.Glantreo

MATERIAL SAFETY DATA SHEET
PRODUCT: SILICON DIXOXIDE (SILICA)

1. PRODUCT AND COMPANY IDENTIFICATION
Commercial Product Name
Mesoparous silicate

Synonyms
SILICA (powder)

Company Identification
Glantreo Ltd

ERT Building

Lea Road

Cark City

IRELAND

T;4353 21 4901955

F; +353 21 4801932

E; info@glantrec.com
2. COMPOSITION / INFORMATION ON INGREDIENTS

Consists of SILICA (powder)

Chemical name : SILICA

- Classification : Xi, R36

- CAS No. : 7631-86-9

- Reach No. : 01-2119379499-16-0036

« Weight : >99%

- Form ! Powder

- Colour : White

- Odour : Odourless

Hazards Identification : Irritating to eyes.

3. HAZARDS IDENTIFICATION
Generally not hazardous in normal handling.

4. FIRST AID MEASURES

Inhalation

Remove to fresh air, Get medical attention for any breathing difficulty,

Skin contact

Immediately flush skin with plenty of soap and water for at least 15 minutes. Remove
contaminated clothing and

shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention if irritation develops.

Eye Contact

Rinse immediately with plenty of water, also under eyelids, for at least 15 minutes. Get
prompt medical attention.

Ingestion

Drink lots of water. If large amounts were swallowed, get medical attention.

The information given has been obtained from numerous measures and is for guidance
only. No guarantee is given or implied. For more information please contact Glantreo
Ltd, ERI Building, Lee Road, Cork City, IRELAND 4353 21 4901965
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Tata Chemicals Ltd. IVISDS — SODA ASH

w

TATA
TATA CHEMICALS LIMITED

SAFETY DATA SHEET (SDS)

Name of chemical: Soda Ash

1. PRODUCT IDENTIFICATION / COMPANY ADDRESS

Trade Name Soda Ash Common Washing | Synonyms | Crystal Carbonate
Name Soda

Company Name / Address / Tata Chemicals Limited, Mithapur

Phone / Fax District: Devbhoomi Dwarka (Guijarat) 361 345 INDIA
Contact In case of Emergency Only:

No : +91(02892 675802 /03 )

Contact Person :+91 9227676113 Mr. Devendra Thakur

Chemical Name Sodium Bicarbonate

2. HAZARD IDENTIFICATION

Hazard Classification NFPA Classification:
Health Hazard: 2
Fire Hazard. 0
Reactive Hazard, 1
Special Hazard:

LABEL ELEMENTS HAZARD PICTOGRAMS.

GHS07

Signal word Danger

Hazard statement

Precautionary statement

Updated as On : 21 062021 S2|Fage
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VW sigmanineh.cam

Sigma-Aldrich.

Version 6.3
accarding to Requlation (£C) No. 1907/2006 Brint Date 13.05.2624

GENERIC FUJ MSDS - NO COUNTRY SPECIFIC DATA - NO OFEL DATA
SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 Product identifiers

Product name ' Sodium bicarbonate
Product Number : S5761

Brand : Sigma

REACH No. ¢ 01-2118457606-32-XXXX
CAS-No. : 144-55-8

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses : Laboratory chemicals, Manufacture of substances
1.3 Details of the supplier of the safety data sheet
Company : Sigma-Aldrich Chemical Pvt Limited
Industrial Area, Anekal Taluka
Plot No 12,

12 Bommasandra - Jigani Link Road
560100 BANGALORE
INDIA

1.4 Emergency telephone

Emergency Phone # ; 000 800 1007 141 (CHEMTREC)

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Not a hazardous substance or mixture according to Regulation (EC) No. 1272/2008.
2.2 Label elements

Not a hazardous substance or mixture according to Regulation (EC) No. 1272/2008.

2.3 Other hazards
This substance/mixture contains no componeants considered to be either persistent,
bicaccumulative and toxic (PBT), or very persistent and very bioaccumulative (vPvB) at
levels of 0.1% or higher.

SECTION 3: Composition/information on ingredients
3.1 Substances

Sipma 53761 Page 1 of B

Tre life science business of Merck operates as MilliporeSigma In
tha US and Canada
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Material Safety Data Sheet(MSDS) -

Sodium hexametaphosphate

1. Chemical Product and Company Identification

Product Name : Sodium hexametaphosphate

Catalog Codes : SLS2209

CAS# : 10124-56-8 or 68915-31-1

RTECS : 0Y3675000

TSCA : TSCA 8(b) inventory: Sodium hexametaphosphate

Ci# : Not available,

Synonym :  Calgon, HMP, Meadi-Calgon, SHMP;  Sodium

Polyphosphates; Glassy; Sodium Polymetaphosphate; Sodium phosphate glass;
Polyphosphoric Acids, sodium salts

Chemical Name: Metaphospheric Acld, hexasodium salt

Chemical Formula: (NaPO3)n or (NaP03)*6 or C18-P6.6Na

COMPANY IDENTIFICATION

Supplier: Pure Chemicals Group.
CHENNAT, TAMILNADU, TNDIA
24 Hour Health Emergency (91) 8939878447

(91) 9444038694
Transportation Emergency Phone (91) 8939768680
|Company Name Place |EMERGENCY TELEPHONE NUMBER ‘

IPure Chemicals Group. |India Day Emergency - 044-26161803-26161809

2. Composition and Information on Ingredients

Composition:
Name CAS # % by Weight
Sedium hexametaphosphate 10124-56-8 or 100
68915-31-1
Toxicological Data on Ingredients: Sodium hexametaphosphate: ORAL (LDS0):

Acute: 6200 mg/kg [Rat]. 4320 mg/kg [Mouse], 3053 mg/kg [Rat],

Page 1 of 7 MSDS - Sodium hexametaphosphate
Introduced Date: 01.05.2022 Revision Date: 01.05.2025
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Material Safety Data Sheet for SODIUM HYDROXIDE

TOS ANGELES CHEMICAL — S0DTUM HYDROXIOE, 5H0% LIQUID - SCOIUM AYDROXIDE,
TECHNICAL

MATERIAL SAPETY DATR SHEET

NSN: HHI00017d46581

Monufacturer's CAGE: 75656

Past No. Indicaror: A )

Parr Bumber/Urave Name: SODIUM BYDROXIDE, 50% LIQUID

Ganeral Informstion

Item ¥ame: SCDIUM HYURONTDS, TEOHMITAL
Company s Name: 1.0S ANGELES CHEMICAL O
Company's: Strest: 4545 RAADINE STREET
Company’'s ¥. €. Bex: 14887

Compznyvas Clty: SOUTH GATE

Comgany’s Stats: CN

Comeany's Country: US

Comgany's Zip Code: 90280

Compsny's Emerg Ph #: §00-424~9300/800-355-3129 BOISCH CT
Company's Infc fh #: 213-562<3500

Bzoord No. For Safety Entry: 022

Tot Safety Sntriss This Sckd: 025

Staius: SH

Date MEDS Freparad: 18FEBEY93

Safety Dats Review Dats: 0TNOVHA

Supply Trem Manager: GSA )

MSDS Preparer's Name: M GANNON

Preparer's Company: TOS ANGELES CHEMICAL ©O
Preparer's St (Gr B, O. Dox: 4545 ARUINE STEEET; P2 50X 1087
Preparer's City: SOUTH GATE

Eruparer's Stata: CA

Preparer's Zip Cod=: 90280

MEDS Serial Number: BYYSEY

Specificabion Humber: &2-Z-R9%

Hazard Charactaristic Codis: NX

Unit OFf Issua: DR

Unit Of Issue Contaimer Qty: 100 L8 DR

Type Of Container: METAL

ingredients/Identity Information
Proprietary: NO :
Ingrecient: SODIUM KYDROXTIDE (CA 503 WATER SOLUTION)
Ingradient Ssaguence Number: 01
WIOSH (RTECS) Numbex: WEEI0GODO
CAS Number: 1310-73-2
OSHA PEL: 2 MG/MI (CEILING)
ACEIN TLV: 2 ME/MI (CEILING)
Other Recammended Limit: NONE RECOMMENDED

Phyaieal/Chemical Chsracteriscios

.

Appearance knd Qdor: ODORLESS, CLEAR LIQUID
8ol ling Foint: 2647, 140C
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SAFETY DATA SHEET

Creation Date 20-Jun-2011 Revision Date 2C-Apr-2022 Revision Number 7

| 1. Identification ]

Product Name Sodium perborate tetrahydrate

Cat No. : AC223200000; AC223200010; AC223200050; AC223200250;
AC223202500

CAS No 10486-00-7

Synonyms No information available

Recommended Use Laboratery chemicals.

Uses advised agains! Food, drug, pesticide or bjocidal product uss.

Details of the supplier of the safety data sheet

Company

Fisher Sciantific Company Acros Organics

One Reagent Lane Onz Reageant Lane
Fair Lawn, NJ 07410 Fair Lawn, NJ 07410

Tal: (201) 796-7100

Emergency Telephone Number

For informetion US call: 001-800-ACROS-01 / Europe call: +32 1257 52 11
Emergency Number U8:001-201-736-7100 / Europe: +32 14 57 §2 89
CHEMTREC Tel No.US:001-800-424-8300 / Europe:001-703-527-3887

| 2. Hazard(s) identification |

Classification

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (28 CFR 1910.1200)

rous Eys Damage/Eye Irmitation Category 1
productive Toxaity Category 18
ecific largel organ toxicity [single exposure) Category 3

arget Organs - Respiratory system.

Label Elements

Signal Word
Danger

Hazard Statements
Causes senous eys damage

Page 1/8
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Accorliog To Feders | Ragisbe [ Val 77, No. 38 / Morcay, Mardy 26 2012 / Ruses Mnd Regulsione
Dute o Iszue 09/02/2020 version L0

Coal Tar Pitch Solid
LO N E SIXR Safety Data Sheet

SECTION 1: IDENTIFCATION

1.1.  Product Identifier

Product Form: Substance

Product Name: Coal Tar Pitch Salid

Chemical Name: Pitch, coal tar

CAS-No.: 65996-82-1

Synenyms: Binder pitcn, binder pitch blenc, impregnation pltch, impregnation pitch blend, 23 soft pitch, 925 pitch, 425 pitch,

80 pitch, 15 vac pitch, electrade binder

1.2. Intended Use of the Product

Use of the Substance/Mixture: Waterproofing; reofing; specialty carban products

1.3. Name, Address, and Telephone of the Responsible Party

Company

Lone Star Specialty Froducts, LLC

6412 U.S. Highway 259 South

Lone Star, TX 75668 USA

Phone #:9503-556-2536

Fax #:903-556-2151

www.lon rspacizlties net

1.4. Emergency Telephone Number

Emergency Number : B0D-424-9300 (CHENTTREC)
SECTION 2: HAZARDS IDENTIFICATION

2.1, Classification of the Substance or Mixture

Skin Irnit. 2 H315
Skin Sens. 1 H317
Muta. 1B H340
Carc. 1B H350
Repr. 2 H361
Aguatic Acute 1 H&00
Aquatic Chrenic 1 H410
Comb. Dust

Full text of hazard classes and H-statements | see section 16
2.2. Label Elements

GHS-US Labeling
Hazard Pictograms (GHS-US) - g g
) T~ =
Signal Word (GHS-US) : Danger
Hazard Statements (GHS-US) : May form combustible dust concentrations in air.

H315 - Causes skin |rritation.
H317 - May cause an allergic skin reaction
H340 - May cause genetic defects
H350 - May cause cancer
H361 - Suspected of damaging fertility or the unkorn child,
HA00 - Very toxic to aquatic [ife.
HA10 - Very toxic to aquatic life with long lasting effects,
Precautionary Statements (GHS-US) : P201- Obtain special instruclions before use.

P202 - Do not handle until all safety precaut:ons have been read and understood
P261- Avoid breathing dust, vapors
P264 - Wash hands, forearms, and other exposed areas thoreughly after handling.
P272 - Contaminated work clothing must not be allowed out of the workplace.
P273 - Aveold release 10 the envirenment
P280 - Wear protective gloves, protective clothing, and eye prataction
P3024P352 - Il on skin: Whach with plenty of water
P308+P313 - If exposed or concermned: Get medicz| advice/attention.

iz Tenfngenssy, 10
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LONE SFXR SAFETY DATA SHEET

Coal Tar Pitch Solid
142472010 vor B S08 Mo B
SECTION 1. CHEMICAL PRODUCT AND COMPANY |DENTIFICATION
ProductName:  Coal Tar Pitch Solid
Chemical Name: Pitch, coal tar Synonyms:  Binder pich, Binder pitch biand, impregnation

peh solid, impregnation pitch blend solid, 925
pitch, 425 pltch, 100 pitch, 80 pitch, 15 Vac piich,

30 Medium pdch
CAS Number: 65986-92-1 Product waterproofing: roofing: specialty carbon products
Use.
Manufacturer Lone Star Specatties, LLC Emergency Phone Number (24 hr.): (800) 424-3300 CHEWMTREC
Information: 6412 U S HWY 2588 Non-Emergsncy Phona Numbstr: (803}656-2536

Lone Ster. Texas USA 75688  Non-Emergency Fax Number: (203)858-2151

SECTION 2: HAZARDS IDENTIFICATION

A black soiid with & slight aromatic odor, which intensifies into & tarry odor upon meiting.

Emergancy Overview:

Cardnogen. Toxic. Iriitant. Sensitizer (skin).

Signs and Symptoms ol
Potential Overaxposure:

Primary Roule(s) of Eniry:

Coal tar pitch vapors and dust are iniating ko the skin, eyes
and respiratory tract Direct skin confact with coal lar pitch
dustand/ar high vapor corcentrations miay cause burning and
itching, changas in gegrmentalion. and s<in sruptions, When

accentuatad by sunlight skin exposure may resultn a

phototoxic skin reaction Direct eye contact with the dust may cause inflammation,
discomfort, conjunctivitis, and possicie abrasion af the comea. In general, acute oral faxicty
is expecied to be moderate, butingestion is nol tikely to be a primary route of exposure.
Symptoms of systemic poison ng aftar ingastion of other coal tar produsts include salivation,
nausea, vomiting, and abdominal ciscomfort, respiratory difficulties. diziness. and headache,
loss of pupilary reflex, cyanasis. hypothermia, and mild convulsions It is assumed that
ingestion of pitch would produce similar symploms, Care should ba taken to ensura tha:
exposure limits for dust are not exceeded if pitch dust |s prasent (OSHA PEL for parficulates
=13 mafm3 for tetal dust; 5 mg/m3 for respirable fraction)

skn contact, skin absorpton, eye contact, inhalation, ingzston

Medical Conditions Persons with pre-existing skin disorders or central nervous functional finesses may be at
. Increased nisk from overexposure  Exposura to vapars may aggravate pra-existirg lung
Aggravated by Exposure: candifions: This is not !'rkg;' to be a problem when appropriate procedurss are used to
MINMEZE EXPOSUre,
SECTION 3: COMPOSITION AND INFORMATION ON INGREDIENTS
Exposure Limits
Ingredient CAS Concentration OSHA PEL ACGIHTLY
Number (%)
Coal Tar Pitch 65996-92-1 100 % 02mgm*as@hr TWA(for 0.2 mg/m®as 8-hr TWA
coal tar pitch volatles) (for coal tar pitch velaties)
SECTION 4. FIRST AID MEASURES
Skin Contact: For contact with solid pitch, remove conteminatad clothing and wash axposed area twice
with walerless hand deanar, soap and water. or 2 mild detergent. Do not use solvents on
skin, as they may promote absorption of this material, The expased area should be
examined by medical persanngl f irntation or pain persists after washing
Eye Contact: Rinse eyes Immediately with iarge amounts of water for st least 15 minutes, cceasicnally
lifting the evelids  GET MEDICAL ATTENTION
Inhalation: Remove from exposure area to fresh air mmediately. if breathing has stopped, give

artficial resplration, Keep affected parson warm and 2t rest. Give oxygen If respiration is
shallow. GET MEDICAL ATTENTICN

Page 1 of 5
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SAFETY DATA SHEET

Creation Date 22-Sep-2009 Revision Date 03-Nov-2023 Revision Number 6
[ 1. Identification |
Product Name Tin(lV) oxide

Cat No. : AC223680000; AC223681000; AC223685000

CAS No 18282-10-5

Synonyms Stannic oxide

Recommended Use Laboratery chemicals.

Uses advised against Food, drug, pesticide or biocidal product use

Details of the supplier of the safety data sheet

Company

Fisher Scientific Company Acros Orgernics

One ReagentLans One Reagent Lane
Fair Lawn, NJ 07410 Fair Lawn, NJ 07410

Tsl (201) 786-7100

Emergency Telephone Number

For informetion US call: 001-800-227-6701 / Europe call: +32 14 57 52 11
Emergency Number US:001-201-736-7100 / Europe: +32 14 57 52 95
CHEMTREC Tel No US:001-800-424-9300 / Europe:001-703-527-38387

[ 2. Hazard(s) iden

Classification.
Classification under 2012 OSHA Hazard Communication Standard (28 CFR 19101200

This chemical is not considered hazardous by the 2012 OSHA Hazard Communicstion Stendard (28 CFR 1810.1200)

Label Efements
None requirad

Hazards not otherwise ciassified (HNOC)
None identified

Page 1/7
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SAFETY DATA SHEET

spectrum

Revision date 17-May-2022 Revision Number 2

Product identifier

Product Name TITANIUM DIOXIDE, USP
o { identificati

Product Code(s) TH40

Synonyms None

Recommended use of the chemical and restrictions on use
Recommended use No informatian availabie
Restrictions on use No information available

Detalls of the supplier of the safety data sheet.

Supplier Address

Spectrum Chemecal Mig. Corp.
14422 South San Pedre St
Gardena. CA 20248

(310) 518-8000

Emergency telephone number
Emergency Telephone Chemirec 1-800-424-9300

2. Hazard(s) identification |
Classlification
Carcinogenicity [Catmgory 2 ]

Hazards not otherwise classified (HNOC)
Not applicable

spected of causing cancer

294




o 2
*®® Elemental
Microanalysis priedeli bl

Page: 1

Complfation date: 27/11/2015
Revision date: 02/02/2022
Revision No: 13

Section 1: Identification of the substance/mixture and of the cunp;nyluntbnaldng

| 1.1. Product identifier |

Productname: TUNGSTEN (Vi) OXIDE
CAS number: 1314-35-8
EINECS number: 215-2314

| 1.2 Relevant identified uses of the substance or mixture and uses advised against |

Use of substance / mixture; PCZ2! Laboratory chemicals. PROC1S: Use as |sboratory reagent
|_1.3. Details of the supplier of the safety data sheet |

Company name: Elemental Microanalysis Lta

1 Hameidoyn Road Okehampton
Okehampton
Deven
EX20 1UB
Urnited Kingdom

Tel: 44(0)183754448

Fax: 44(0)183754544

Emall: info@microanalysrs.couk
[ 1.4 Emergency telephone number

Emergencytel: +44 (0) 7930767375

(office hours only)

Section 2: Hazards identification

| 2.1. Classification of the substance or mixture |

Classification under CLP: This product has no classification under CLP.
| 22 Label elements |

Label elements; * This product has no label elements.
| 2.3. Other hazards |

PBT: Thie product is notidentified as a PBT/vPvB substance.

Section 3: Composition/information on ingredients

| 3.1. Substances |

Chemical ldentity: TUNGSTEN (V1) OXIDE
CAS number: 1314-35-8

[eont..]
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; 1.TS Research Laboratonies, Inc.
LT ;’.Lf_’i" Sufety Duta Shest

Vanacium Pentoxide

1. Product and Compony Identification

Trade Name: Vanadmm pentoxide
Chemical Formula: Vi0:
Reconunended Use Scientific research and developiment
Mamufacturer/ Supplier LTS5 Rescarch Taboratories, Tuc
Sueet: 2001 Oaks PRwy
City: Charlotle
Smare: Nouth Caroling
Zip Code 28012
Conntry: USA
Tel & 855-587-2436 / R55-lts-chem
24-Hour Emergency Contact; S00-424-9300 (US & Canada)

+1-703-527-3587 (International)

2. Hnzards 1denufication

Signal Word Danger
Hozard Statements: HIR+ H332: H.mnﬁll if swallowed or if mhaled

H318: Ciuses senous eye damuge

H341: Suspecied of canamg generic defecis

H351: Suspecied of cansing cancer

H361: Suspeeted of damagmg fertiliny or the unborn cluld
H372: Causes damage to organs (Respiratory Tract) through
prolanged o repeated expasure if inhaled

H400: Very toxic to aquatic life

H411: Toxie to aquatic life with long nsung effects

Precantionary Statements: 202; Do not handle until all safety precautions have been read and

understood
P260: Do not breathe dust/fune/gas st/ vap ors: spray
P264: Wash face, hands, and any exposed skin thoroughly after
himsifling,
P270: Do not eal, dimnk, or smoke when using 1his product
P271: Use oaly outdoors or m a well-ventifated arca
P273: Avoid release 1o the enviromment

280 Weur protective gloves! protective clothing/ eye protection fice
protecrion
P281: Use personal protective squipment as required
P30T+ P312+ P330: IF SWALLOWED: Calla POISON CENTER/
doctor ifyon feel wrwell. Rinse mouth
P304 « P340 4 P212: TF INHALED: Remove victim 1o fresh air and
kzep comriable for breathing. Call » POISON CENTER/ doctar if
you fezl umwvell
P30S ~P351 + P33§ + P310; TF IN EYES: Rinse cautiously with water
for several minut=s. Remove contact lenses. if present and easy to do

1of5
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Zochem LLE (Zochem South) Zochem ULC (Zachem North)

500 Printwood Drive 2 oc hem 1 Titheiry Court, Beamptan
Dickson, TN 37055, US4

Ontario, L6T 314, Canada

Customes Seryice @Zochem cam o er{amneisfochemn
PHONE (G15] 4"-5-8791 @ @ PHONE {800) 324-1806
FAX (615] 446-8789 n EAX {905) 153-2520

WA gochuen.com wynvezochen.com

SAFETY DATA SHEET
ZINC OXIDE

This 505 Compliant for use in PR C, lapan, Republic of Korea (ROK), Singapore and where 7ine oxide is
transportation regulated, This SDS is potvalld in North America, Europe and most other jurisdictions where Zn0O
15 noL Lranspor Lation repulfaled.

tion 1: IDENTIFICATION OF THE SUBSTAN IXTURE AND OF THE COMPANY/UNDERTAKING
1,1 Product name: ZINC OXIDE
Product Code: This SDS is valld for all zinc oxide product codes or grades
Synonyms: Chinese white
1.2 Relevant identified uses of the substance/mixture and uses advised against:
Common uses include:

Rubber compound

Coloring agents, pigments

Food/feedstuff additives

Fuels and fual additives

Intermediates

Laboratory chemicals

Lubricants and lubricant additives

Plating agents and metal surface treating agents

Process regulators, other than polymerization or vulcanization processes

Component in batteries

Corrasion inhibitors and anti-scaling agents

Fertilizers

Pharmaceutical substance

Photosensitive agents and other photo-chemicals

Process regulators, used in vulcanization or polymerization processes

Processing aid, not otherwise listed

Semiconductors

Mo uses advised agzinst
1.3 Manufacturer/Supplier of the safety data sheet: (website: www.zochem.com)
Zochem LLC (South Plant) (Responsible Party)  Zochem ULC (North Plant)

600 Printwood Drive 1 Tilbury Court, Brampton,

Dickson, TN 37055-3010 US.A. ON, Canada, L6T 372

Phaona: +1 815446 8791 +1 80O 324 1806

Contact: John Stourac +1 312-813-4620 Contact: Khalid Abdullah +1 905-453-4100 x422%

1.4 Emergency phone numbers (+1): 312-813-4620, 901-833-2118, 905-453-4100, 905-453-6477
5DS: Zinc Oxide. Poge 1 of 8. Effective 07April2021
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Safety data sheet Safety data sheet
atc. to Regulation (£C) No. 190772006 (REACH)

Zinc sulphate heptahydrate 297 %, extra pure

article number: 7316 date of compilation: 2016-03-30
Version: 6.0 en Revislon: 2024-03-01
Replaces version of: 2022-11-02

Version: (5)

SECTION 1: Identification of the substance/mixture and of the company/

undertaking

11 Product Identifier

Identification of the substance Zinc suiphate heptahydrate 297 %, extra pure
Article number 73186
Index Na (GB CLP) 030-006-00-9
EC number 231-783-3
CAS number 7446-20-0
12  Relevant Identified uses of the substance or mixture and uses advised against
Relevant identified uses: Laboratory chemical
Laboratory and analytical use
Uses advised against: Do not use for private purposes (household).

Food, drink and animal feedingstuffs.

13  Details of the supplier of the safety data sheet

Carl Roth GmbH + Co. KG
Schoemperlenstr. 3-5
D-76185 Karlsruhe
Germany

Telephone:+49 (0) 721 - 56 06 0
Telefax: =49 (0) 721 - 56 06 149
e-mall: sicherheit@carirath.de

Website: www.carlroth.de

Cgm tent person responsible for the safety data Department Health, Safety and Environment
sheet:

e-mall (competent person): sicherheit@carlroth.de

14  Emergency telephone number

postal Telephone Website
chdescity |

National Poisons Information B187QH 844592 0111
ice Brmingham
Ciry Hospital

SECTION 2: Hazards identification

21 Classification of the substance or mixture
Classification acc. to GHS

United Kingdom (en) Page 1/ 17
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@ éme6vorLiL] X
12 GUMITAIGEHESTET AAQ leMail lg 6T CLp6L S

GHuiE Cad @L1b PM10, pg/m3 | PM2.5, ug/m3 p.sg?r:;i NO2, pg/m3 m(;:;s
AAQT HLL genb 43.10 21.55 7.20 11.34 <02
AAQ2 01 LOMJ&-25 | SIOWILFLD 56.80 28.40 6.50 12.24 <02
AAQ3 LOGTOTLILITE® D) 40.10 20.05 5.90 10.80 <02
AAQ4 Quiflwi g 45.60 22.80 6.10 12.96 <02
AAQ5 03 LOMJ&-25 | SMELFTOUL g 51.70 25.85 5.80 11.70 <02
AAQS F(WP S 46.30 23.15 6.20 10.62 <02
AAQ7 .. QuUIT(BHS eV 44.70 22.35 6.70 10.98 <02

04-LDITJ&-25 :
AAQS gregedluLlg 53.40 26.70 5.90 10.44 <02
AAQ1 SLL genid 42.10 21.05 7.10 11.16 <02
AAQ2 05 LOMJ&-25 | SIOUILJLD 55.80 27.90 6.40 12.06 <02
AAQ3 LOGBOTLILITE® M 39.10 19.55 5.80 10.62 <02
AAQ4 Quiflwi g 44.60 22.30 6.10 12.78 <02
AAQ5 06 LOMJ&-25 | SMEVMDLIL g 50.70 25.35 5.70 11.52 <02
AAQE FWPSHAILD 45.30 22,65 6.50 10.44 <02
AAQ7 L. QUIT(BHS eI 44.50 2225 7.00 10.98 <02
07 LOMJ&-25 -
AAQS JreediuLlg 52.40 26.20 6.20 10.26 <02
AAQ1 SLL gend 45.10 22.55 7.40 11.70 <02
AAQ2 08 LOMJ&-25 | SILOUILJLD 58.80 29.40 6.70 12.60 <02
AAQ3 LOGTOTLILITE® M 4210 21.05 6.10 11.16 <02
AAQ4 Quiflwu g 47.60 23.80 6.30 13.32 <02
AAQ5 10-LOMJ&-25 | SMEONMLOLIL g 53.70 26.85 6.00 12.06 <02
AAQS F(PSHILD 48.30 24.15 6.50 10.98 <02
AAQ7 .. QUIT(BHS eI 46.70 23.35 6.70 11.34 <02
11-LDMIJ&-25 -
AAQS JreedluL g 55.40 27.70 5.90 10.80 <02
AAQT HLL genb 45.10 22.55 7.10 11.70 <02
AAQ2 12-LOMJ&-25 | SYLOWILFLD 56.00 28.00 6.40 12.06 <02
AAQ3 LOGBOTLILITE® M 39.30 19.65 5.80 10.62 <02
AAQ4 Quiflwulig 44.80 22.40 6.00 12.78 <02
AAQ5 13-I0MJ&-25 | STeLFILOUL g 50.90 25.45 5.70 11.52 <02
AAQS FWPSHAHILD 45.50 22.75 6.40 10.44 <02
AAQ7 .. QuIT(BHS eI 43.90 21.95 6.90 10.80 <02
14-LDMIJ&-25 :
AAQS JreediuLlg 52.60 26.30 6.10 10.26 <02
AAQT SLL genid 44.10 22.05 7.30 11.52 <02
AAQ2 15 LOMJ&-25 | SYLOWILJLD 57.80 28.90 6.60 12.42 <02
AAQ3 LOGBOTLILITE® M 41.10 20.55 6.00 10.98 <02
AAQ4 Quiflwulig 46.60 23.30 6.20 13.14 <02
AAQ5 17 LOMJ&-25 | SMELNMDLIL Ig. 52.70 26.35 5.90 11.88 <02
AAQS FWPSHAILD 47.30 23.65 6.40 10.80 <02
AAQ7 8 LomiE-25 Qurr@;r,gfgrrrj 45.70 22.85 6.90 11.16 <02
AAQS JTegeolLIL g 54.40 27.20 6.10 10.62 <02
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GmMui®G Cad @L b PM10, pg/m3 | PM2.5, pg/m3 p.sg?r:;i NO2, pg/m3 m(;:;s
AAQT HLL genb 44.10 22.05 7.50 11.52 <02
AAQ2 19 LOMJ&-25 | SILOWILJLD 57.80 28.90 6.80 12.42 <02
AAQ3 LOGBOTLILITE® M 41.10 20.55 6.20 10.98 <02
AAQ4 Quiflwi g 48.60 24.30 6.40 13.50 <02
AAQ5 20 LOMJ&-25 | SMeVMDLIL g 54.70 27.35 6.10 12.24 <02
AAQS FWPSHAILD 49.30 24.65 6.60 11.16 <02
AAQ7 2110825 Qurr@g,gfggrrrj 47.70 23.85 7.10 11.52 <02
AAQS JregedlL g 56.40 28.20 6.30 10.98 <02
AAQ1 SILL genid 46.10 23.05 7.50 11.88 <02
AAQ2 22-10MJ&-25 | SIOUILJLD 59.80 29.90 6.80 12.78 <02
AAQ3 LOGTOTLILITEDY D 43.10 21.55 6.20 11.34 <02
AAQ4 Quilwu g 48.60 24.30 6.40 13.50 <02
AAQ5 24-10MJ&-25 | SMEVMDLIL g 54.70 27.35 6.10 12.24 <02
AAQS FWPSHAILD 49.30 24.65 6.60 11.16 <02
AAQ7 .. QUIT(BHS eI 47.70 23.85 7.10 11.52 <02

25 LDM&-25 -
AAQS JreedluL g 56.40 28.20 5.90 10.98 <02
AAQT HLL genb 46.10 23.05 7.10 11.88 <02
AAQ2 26-10MJ&-25 | SILOUWILFLD 59.80 29.90 6.40 12.78 <02
AAQ3 LOGTOTLILITED D 39.40 19.70 5.80 10.62 <02
AAQ4 Quilwu g 44.90 2245 6.00 12.78 <02
AAQ5 27-IDMj&-25 | SMeVFTDHUL g 51.00 25.50 5.70 11.52 <02
AAQS F(PSHILD 45.60 22.80 6.20 10.44 <02
AAQ7 .. QuUIT(HHS eV 44.00 22.00 6.70 10.80 <02
28-LOMIJ&-25 -
AAQS JregedluLlg 52.70 26.35 5.90 10.26 <02
AAQT HLL genb 42.40 21.20 7.10 11.16 <02
AAQ2 29-10MJ&-25 | SILOUWILJLD 56.10 28.05 6.40 12.06 <02
AAQ3 LOGBOTLILITE® M 39.40 19.70 5.80 10.62 <02
AAQ4 Quiflw g 44.90 22.45 6.00 12.78 <02
AAQ5 31-I0MJ&-25 | SMeVFMDLL g 51.00 25.50 5.70 11.52 <02
AAQE FWPSHAILD 45.60 22.80 6.20 10.44 <02
AAQ7 . QuIT(BHS eI 44.00 22.00 6.70 10.80 <02
AAQS or-gLhz JreediuLlg 52.70 26.35 5.90 10.26 <02
AAQT SLL genid 42.40 21.20 7.10 11.16 <02
AAQ2 02-6JL1-25 SILOUILFLD 56.10 28.05 6.40 12.06 <02
AAQ3 LOGBOTLILITEm M 39.40 19.70 5.80 10.62 <02
AAQ4 Quiflwu g 44.60 22.30 6.00 12.78 <02
AAQ5 03-6JL1-25 STeVTDLL Ig 50.70 25.35 5.70 11.52 <02
AAQB FWPSHAILD 45.30 22,65 6.20 10.44 <02
AAQ7 . QuUITBHS eI 43.70 21.85 6.70 10.80 <02
AAQS o4-aLk2e greediuLlg 52.40 26.20 5.90 10.26 <02
AAQ1 S genid 42.10 21.05 7.10 11.16 <02
AAQ2 05-6JL1-25 SJLOWILTLD 55.80 27.90 6.40 12.06 <02
AAQ3 LOGBOTLILITE® D 39.10 19.55 5.80 10.62 <02
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AAQ4 Quiflwulig 44.60 22.30 6.00 12.78 <02
AAQ5 07-6JL1-25 STeVTDLUL Ig 50.70 25.35 5.90 11.52 <02
AAQS FWP S 45.30 22.65 6.40 10.44 <02
AAQ7 . QUIT(BHS eV 43.70 21.85 6.90 10.80 <02
AAQS 0Lz JregedllLlgq 54.60 27.30 6.10 10.62 <02
AAQ1 SLL genid 44.30 22.15 7.30 11.52 <02
AAQ2 09-6JL1-25 SILOUWILFLD 58.00 29.00 6.60 12.42 <02
AAQ3 LOGBOTLILITE® D) 41.30 20.65 6.00 10.98 <02
AAQ4 Quiflwiu g 46.80 23.40 6.20 13.14 <02
AAQ5 10-6JL1-25 SMeVMDLIL g 52.90 26.45 5.90 11.88 <02
AAQS FWPSHAILD 47.50 23.75 6.40 10.80 <02
AAQ7 . QuUIT(BHS eI 45.90 22.95 6.90 11.16 <02
AAQS i gregediuLlg 54.60 27.30 6.10 10.62 <02
AAQ1 SLL genid 44.30 22.15 7.10 11.52 <02
AAQ2 12-6JL1-25 SILOUILFLD 58.00 29.00 6.40 12.42 <02
AAQ3 LOGTOTLILITEDY D 41.30 20.65 5.80 10.98 <02
AAQ4 Quiflwu g 44.30 2215 6.10 12.78 <02
AAQ5 15-6JL1-25 SMeONMLOLIL g 50.40 25.20 5.80 11.52 <02
AAQE FWPSHAILD 45.00 22.50 6.30 10.44 <02
AAQ7 . QUIT(BHS eI 44.40 2220 6.80 10.98 <02
AAQS 1Lz greediuLlg 53.10 26.55 6.00 10.44 <02
AAQT HLL genb 42.80 21.40 7.20 11.34 <02
AAQ2 17-6JL1-25 SILOUWILFLD 56.50 28.25 6.50 12.24 <02
AAQ3 LOGBOTLILITE® M 39.80 19.90 5.90 10.80 <02
AAQ4 Quilwu g 45.30 22.65 6.10 12.96 <02
AAQS5 18-6JL1-25 STeVMDUL Ig 51.40 25.70 5.80 11.70 <02
AAQS F(PSHILD 46.00 23.00 6.30 10.62 <02
AAQ7 . QuIT(HHS eV 44.40 22.20 6.80 10.98 <02
AAQS 1920 JregedluLlg 53.10 26.55 6.00 10.44 <02
AAQ1 SLL genld 42.80 21.40 7.20 11.34 <02
AAQ2 21-6JUU-25 SJLOWILLD 56.50 28.25 6.50 12.24 <02
AAQ3 LOGBOTLILITE® M 39.80 19.90 5.90 10.80 <02
AAQ4 Quiflwulig 45.30 22.65 6.10 12.96 <02
AAQ5 22-6J11-25 SMeVTDLL Ig 51.40 25.70 5.80 11.70 <02
AAQ6 g SSILD 46.00 23.00 6.30 10.62 <02
AAQ7 . QuUITBHS eI 44.40 22.20 6.80 10.98 <02
AAQS 2Lz JreediuLlg 53.10 26.55 6.00 10.44 <02
AAQT SLL genid 42.80 21.40 7.20 11.34 <02
AAQ2 24-6J11-25 SILOUILFLD 56.60 28.30 6.50 12.24 <02
AAQ3 LOGTOTLILITED M 39.90 19.95 5.90 10.80 <02
AAQ4 Quiflwu g 45.40 22.70 6.10 12.96 <02
AAQ5 25-6JL1-25 STELITLOLIL g 51.50 25.75 5.80 11.70 <02
AAQS FWPSHATLD 46.10 23.05 6.30 10.62 <02
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AAQ7 . QUIT(BHS eI 44.50 2225 6.80 10.98 <02
AAQS 2oLz JreediuLlg 53.20 26.60 6.00 10.44 <02
AAQT HLL genb 42.90 21.45 7.20 11.34 <02
AAQ2 28-6JL1-25 SILOUWILFLD 56.60 28.30 6.50 12.24 <02
AAQ3 LOGBOTLILITE® D 39.90 19.95 6.20 10.80 <02
AAQ4 Quiflwi g 45.40 22.70 6.40 12.96 <02
AAQS5 29-6J11-25 STeVTDUL Ig 51.50 25.75 6.10 11.70 <02
AAQS FWP S 49.40 24.70 6.60 11.16 <02
AAQ7 . QuUITBHS eV 47.80 23.90 7.10 11.52 <02
AAQS o-gLkz gregediuLlg 56.50 28.25 6.30 10.98 <02
AAQ1 SLL genid 46.20 23.10 7.50 11.88 <02
AAQ2 02-GLD-25 SILOUILFLD 59.90 29.95 6.80 12.78 <02
AAQ3 LOGBOTLILITE® M 43.20 21.60 6.20 11.34 <02
AAQ4 Quiflw g 48.70 24.35 6.40 13.50 <02
AAQ5 03-GLD-25 STeVMDLIL g 54.80 27.40 6.10 12.24 <02
AAQS FWPSHAILD 49.40 24.70 6.60 11.16 <02
AAQ7 05.CL0.25 QUIT(BHS eI 47.80 23.90 7.10 11.52 <02
AAQS JreedluL g 56.50 28.25 6.30 10.98 <02
AAQ1 SILL genid 46.20 23.10 7.50 11.88 <02
AAQ2 06-GLD-25 SiLOUILJLD 59.90 29.95 6.80 12.78 <02
AAQ3 LOGTITLILIT6M M 43.20 21.60 6.20 11.34 <02
AAQ4 Quiflwu g 48.70 24.35 6.40 13.50 <02
AAQ5 07-GLD-25 STeVMDUL Ig 54.80 27.40 6.10 12.24 <02
AAQS F(PSHILD 49.40 24.70 6.60 11.16 <02
AAQ7 08.CLD.25 QUIT(BHS eI 47.80 23.90 7.10 11.52 <02
AAQS JreedluL g 56.50 28.25 6.30 10.98 <02
AAQT HLL Genb 46.20 23.10 7.50 11.88 <02
AAQ2 09-GLD-25 SILOWILJLD 59.90 29.95 6.80 12.78 <02
AAQ3 LOGBOTLILITE® D 43.20 21.60 6.20 11.34 <02
AAQ4 Quiflwulig 48.70 24.35 6.40 13.50 <02
AAQ5 10-GLD-25 SMeONMLDLIL Ig 54.80 27.40 6.10 12.24 <02
AAQS FWPSHAHILD 49.40 24.70 6.40 11.16 <02
AAQ7 1201025 QU S euITy 47.80 23.90 6.90 11.52 <02
AAQS JreedluLlg 56.50 28.25 6.10 10.98 <02
AAQT SILL genld 44.20 22.10 7.30 11.52 <02
AAQ2 13-GLD-25 SILOUILFLD 57.90 28.95 6.60 12.42 <02
AAQ3 LOGBOTLILITE® M 41.20 20.60 6.00 10.98 <02
AAQ4 Quiflwulig 46.70 23.35 6.20 13.14 <02
AAQ5 14-GLD-25 STeVTDLL Ig 52.80 26.40 5.90 11.88 <02
AAQS FWPSHAILD 47.40 23.70 6.40 10.80 <02
AAQ7 1501025 QuUITBHS eI 45.80 22.90 6.90 11.16 <02
AAQS JTegeolLIL g 54.50 27.25 6.10 10.62 <02
AAQT 16-GLD-25 SLL gend 44.20 22.10 7.30 11.52 <02
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AAQ2 SILOUILFLD 57.90 28.95 6.60 12.42 <02
AAQ3 LOGBOTLILITE®Y M 41.20 20.60 6.00 10.98 <02
AAQ4 Quiflwul g 46.70 23.35 6.20 13.14 <02
AAQ5 17-GLD-25 STeVTDLUL Ig 52.80 26.40 5.90 11.88 <02
AAQS F(WP S 47.40 23.70 6.40 10.80 <02
AAQ7 101025 QuUIT(BHS eV 45.80 22.90 7.00 11.16 <02
AAQS JreediuLlg 54.50 27.25 6.20 10.62 <02
AAQT HLL senb 44.20 22.10 7.40 11.52 <02
AAQ2 20-GLn-25 SILOUWILFLD 59.00 29.50 6.70 12.60 <02
AAQ3 LOGBOTLILITE® M 42.30 21.15 6.10 11.16 <02
AAQ4 Quiflw g 47.80 23.90 6.30 13.32 <02
AAQ5 21-GLD-25 STeVTDLIL g 53.90 26.95 6.00 12.06 <02
AAQS F(WPSHILD 48.50 24.25 6.50 10.98 <02
AAQ7 22,0105 QuUIT(HHS eV 46.90 23.45 7.00 11.34 <02
AAQS JregedluLlg 55.60 27.80 6.10 10.80 <02
AAQ1 SLL genid 45.30 22.65 7.30 11.70 <02
AAQ2 23-GLD-25 SILOUILFLD 59.00 29.50 6.60 12.60 <02
AAQ3 LOGTOTLILITEDY D 41.10 20.55 6.00 10.98 <02
AAQ4 Quiflw g 46.60 23.30 6.20 13.14 <02
AAQ5 24-GLD-25 STeVTDLIL g 52.70 26.35 5.90 11.88 <02
AAQS FWPSHAILD 47.30 23.65 6.40 10.80 <02
AAQ7 26.CL0.25 QUIT(BHS eI 45.70 22.85 6.90 11.16 <02
AAQS greediuLlg 54.40 27.20 6.10 10.62 <02
AAQT HLL genb 44.10 22.05 7.30 11.52 <02
AAQ2 27-GLD-25 SILOUILJLD 57.80 28.90 6.50 12.42 <02
AAQ3 LOGTOTLILITED M 41.10 20.55 5.90 10.98 <02
AAQ4 Quiflwu g 46.60 23.30 6.10 13.14 <02
AAQ5 28-GLD-25 SMeONMOLIL g 51.60 25.80 5.80 11.70 <02
AAQS F(PSHILD 46.20 23.10 6.30 10.62 <02
AAQ7 26.CL0.25 QUTEHS eIy 44.60 22.30 6.80 10.98 <02
AAQS JreedluLlg 53.30 26.65 6.00 10.44 <02
AAQ1 S genid 43.00 21.50 7.20 11.34 <02
AAQ2 30-GLD-25 SiLOWIYJLD 56.70 28.35 6.50 12.24 <02
AAQ3 LOGBOTLILITE® M 40.00 20.00 5.90 10.80 <02
AAQ4 Quiflwulig 45.50 2275 6.40 12.96 <02
AAQ5 31-GLb-25 STeVMDLL g 51.60 25.80 6.10 11.70 <02
AAQS FWPSHAHILD 46.20 23.10 4.9 10.62 <02
AAQ7 o1.67060125 Qurr@g,gfg;mj 47.80 23.90 5.4 11.52 <02
AAQS JreediuLlg 56.50 28.25 5.1 10.98 <02
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