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SAI LILAGAR POWER LIMITED
2 x43 MW Coal Based Captive Power Plant Phase -1 & I1
P.O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

ACPCPL Phase I - 1 X 43 MW
ENVIRONMENTAL COMPLIANCE STATUS REPORT- Coal Based AFBC Boiler (2 x 90

TPH)

October 14 to March 2015

Letter no.: 1 F4- 46/ 32

D : 23.06.2

S.N.

Conditions

Present Status

All the conditions stipulated by Chhattisgarh
Environmental Conservation Board Letter No.:
1284/ TS/ CECB/ 2005 Dated: 17.03.2005 should
be strictly implemented.

Noted and Complied.

Coal requirement is estimated at 9024 TPD having
46% ash content and 0.5% Sulphur content.

Noted and being complied.

i)

A detailed note on Zero effluents discharge
including  water  utilization for  greenbelt
development should be submitted to the
department of Housing and Environment within a
period of one month from the date of clearance
letter to Chhattisgarh Environment Conservation
Board.

Complied.

Rainwater harvesting system should be installed in
consultation with appropriate authority within a
period of six months from the date of clearance.

Complied.

A detailed note on watershed development within
10 km radius may be submitted within 6 months.

Complied.

vi)

Gas velocity rate may be confirmed within one
month.

Complied.

vii)

Space provision made for De-Sulphurisation (FGD)
unit.

Complied.

viii)

Authenticated list of flora & fauna from PCCF/
CWLW/ Academic institution/ University may be
submitted.

Complied. The list of Flora and Fauna was
authenticated by the Divisional Forest
Officer, Champa and the same was
submitted to CECB.

As recommended by the State Environment
Conservation Board, Green Belt of 40 - 50 m in
the portion of where the State road runs, paraliel
to the site and 50m along the plant boundary
should be developed.

A massive greenbelt is developed on 6.0
ha available land around the plant
periphery which is 1/3 of total area (18.0
ha). Total 25500 saplings are planted till
date with 75% surviving rate.




'KsiK

Powertliom knowledge

SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase - 1 & I1
P.O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

S.N.

Conditions

Present Status

Water authorization from the State Government
given for 43 MW Coal Based Captive Power Plant in
the area adjacent to the premises of M/s. Lafarge
India Private Limited Cement Plant at village -
Gopal Nagar, District: Janjgir - Champa (C. G.).

Noted.

xi)

A detailed note on reduction in water consumption
by 25% or more than the present level as stated
by the proponent may be submitted to the
Chhattisgarh Environment Conservation Board
within two months of the issue the clearance
latter.

Noted and complied.

xit)

For Gaseous discharge, one stack of 85 meter
height each shail be provided with continuous
online monitoring system:.

Complied.

xifi)

Electrostatic precipitator (ESP) should be instalied
having adequate efficiency to limit outlet SPM
emission to 100 mg/Nm?.

Complied. ESP's with 99.9% efficiency
has been installed to control Stack
Emission and the same is observed to be
well within prescribed limit of CECB norms
revised in year 2008 in CFO i.e., less than
50 mg/Nm?.

xiv)

Ash generation will be utilized 100% beneficial
uses such as cement manufacturing in the existing
cement plant belonging to M/s. Lafarge India
Private Limited. Ash generated should be used in a
phased manner as per the provisions of the
notification on Fly Ash utilization issued by MoEF in
September 1999 and its subsequent amendments.
By the end of 9 year, full fly ash utilization should
be insured. Borough earth should be taken from
ash pond area for construction of ash dyke etc.

Being complied. Adopted dry ash
extraction and disposal system. 100%
generated fly ash is being given to M/s,
Lafarge India Private Limited for cement
manufacturing and to brick manufacturers
for brick manufacturers, Generated
bottom ash is used for filling of stone
quarry.

X)

Water authorization from the State Government
given for 43 MW Coal Based Captive Power Plant in
the area adjacent to the premises of M/s. Lafarge
India Private Limited Cement Plant at village -
Gopal Nagar, District: Janjgir — Champa (C. G.).

Noted.

Xv)

Necessary drainage network at the proposed CPP
site should be developed.

Complied. A RCC drainage network is
provided at the site.




SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase —I & II
P.O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

S.N. Conditions Present Status

xvi) | Water requirement should not exceed 10584 kilo Complied. The wastewater treated in RO
liter/day. The waste water generated should be plant and the treated water is being
recycled and reused in the plant and no waste recycled in plant process. The rejects
water should be discharged out side the plantifrom RO plant is reused for Ash
boundary or in natural drain. Conditioning, IBD Quenching & for

sprinkling on roads. Hence the plant is a
zero discharge unit.

xvii) | Waste water of coal handling plant discharge | Being complied. The generated waste
should be treated before disposal. water is treated at RO plant & reuse in

the process.

xviii) | Regular monitoring of water quality including | Adopted dry ash extraction and disposal
heavy metals should be undertaken around ash system. Plant is not having ash dyke or
dyke and the project areas to ascertain the change any ash storage facility in the plant. Plant
in the water quality due to leaching oflis complying 100% ash utilization as per
contaminants from ash disposal area (if any). fly ash notification.

Xix) | Noise level should be limited to 75 Leq, and | Noted and being complied. Acoustic
regular maintenance of equipment is undertaken. | enclosures are provided to High noise
For people working in the area of generator and generating sources. Adequate measures
other high noise area, earplug should be provided. | for the control of noise have been taken

and ear plugs/ ear muffs are provided to
personnel  working in  high noise
generating sources.

Xx) Regular monitoring of the air quality should be Being complied. Adequate ambient air
carried out in and around the power plant and quality monitoring stations are set and
records should be maintained and submitted to monthly monitoring of ambient air quality
Chhattisgarh Environment Conservation Board on | is carried out and the reports are
six monthly bases. regularly submitting to CECB every

month.

xxi) | For controlling fugitive dust, regular sprinkling of | Coal dust extraction and suppression
water in vulnerable areas of the plant should be | system for the control of fugitive dust
ensured, emission have been provided in the coal

handling area.

xxii) | Al other mitigative measures shall be taken as . :
enumerated in Chapter 5 of the REIA report. Noted and being complied.

Xxiii) | The project proponent should advertise at least in Complied.

two local newspapers widely circulated in the
region of the project, one of which should be in
vernacular language of the locality concerned,
informing that the project has been accorded
environmental clearance and copies of clearance
letters are available with the Chhattisgarh
Environment Conservation Board,




SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase — I & II
P.O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

S.N. Conditions Present Status
Xxiv) | A separate environment monitoring cell with | A separate environmental management
suitable qualified staff should be set up for { cell comprising the following is already in
implementation of the stipulated environmental place who will be reporting to Project
safeguards. Head/ In-charge at site.
1. Deputy Manager - Env.
2. Chief Chemist
3. Chemists and Technicians
xxv) | Half yearly report on the status of implementation | Being complied.
of the stipulated conditions and environmental
safeguards should be submitted to Chhattisgarh
Environment Conservation Board.
xxvi) | Chhattisgarh Environment Conservation Board will Complied
monitor the implementation of the stipulated
conditions. Complete set of Environment impact
assessment report and management plan should
be forwarded to the regional office for their use
during monitoring.
Xxvii) | Separate funds should be allocated for | Noted and complied.
implementation of Environmental Protection
measures along with item-wise break-up. These
cost should be included as part of the project
cost. The funds earmarked for the environment
protection measures should not be diverted for
other purpose and year-wise expenditure should
be reported to the ministry.
Xxvil) | Full co-operation should be extended to the Noted,

officers from the state government, Chhattisgarh
Environment  Conservation Board, Central
Pollution Caontrol Board etc. Office of the who
would be monitoring the compliance of
environmental status.
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SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase -1 & I
P.O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

ACPCPL Phase II Expansion - 1 X 43 MW
ENVRONMENTAL COMPLIANCE STATUS REPORT- Coal Based CFBC Boiler {1 x 190 TPH)
Letter No.: J — 13011/ 31/ 08-IA.II (T) Dated: 18.02.2009

Point wise compliance for the conditions specified in Environmental

Clearance accorded to ACPCPL Phase - II by MoEF

S. N. Condition Compliance

3. The conditions stipulated by Ministry of | Point wise compliance for MoEF conditions

Environment & Forests accords Environmental | is as below:
Clearance to the said project under the
provistons of Environment Impact Assessment
Notification, 2006 subject to implementation of
the following terms and conditions:-

(D No additional land in excess of 3.5 Ha shall be | Complied.
used for any activity/facility of this project. No additional land was acquired for the

expansion unit in excess of 3.5 Ha. The
total plant area is only 18.06 ha.

(ii) Sulphur and ash contents in the coal to be | Noted and is being complied.
used in the project shall not exceed 0.4% and
45% respectively at any given time.

. Complied.

()| The gt of the stack shal b 25 Per_She | Tre Stack heigh s been designec s
whichever pEs more and shall ge fitted with | O° sulphur content for the worst coal
continuous online monitering equipments for zﬁgas:-;% i'?ébu&?:ﬁs asThzer gggilfpcogf
s 0%, g ond Parclet: e velocs of | Gictiaon s bee siven i

’ The total coal requirement is 3827/ hr (912

TPD). Minimum stack height as per CPCB
emission regulations,
H = 14 (Q)*° Where “Q" - SO, load in Kg/hr
Q = (0.5/100)*38000*(64/32) = 380Kg/hr
Therefore, minimum stack height, H = 14
(380)%2 = 83.2 m. Hence a stack height of
86 m was proposed and constructed
accordingly.

(iv) High efficiency Electrostatic Precipitators | Complied.

(ESP’s) shall be installed to ensure that | ESP's with an efficiency of 99.9% for the
particulate emission does not exceed 50 | boiler emissions so as to achieve Particulate
mg/Nm?. emission level of £ 50 mg/Nm?.




SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase — I & II
P.O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

Condition

Compliance

(v)

Adequate dust extraction system such as
cyclones/ bag filters and water spray system in
dusty areas such as in coal handling and ash
handling points, transfer areas and other
vulnerable dusty areas shall be provided.

Complied. Dry fog dust suppression system
is provided to dusty areas, handling points,
transfer areas and other vulnerable dusty
areas in coal handling plant,

(vi)

Fly ash shall be collected in dry form and
storage facility (Silos) shall be provided. 100%
ash utilization (Fly ash and bottom ash) shall
be ensured from day one. There shall be no
ash pond for this expansion project.

Being complied. Fly ash & bottom ash silos
constructed for collection and storage in dry
form,

Being complied. Adopted dry ash extraction
and disposal system. 100% generated fly
ash is being given to M/s. Lafarge India
Private Limited for cement manufacturing
and to brick manufacturers for brick
manufacturers. Generated bottom ash is
used for filling of stone quarry.

{vii)

Air cooled condensers shall be provided.

Complied. Air

provided.

cooled condensers were

(viii)

The treated effluents confirming to the
prescribed standards shall be re-circulated and
reused within the plant. There shall be no
discharge outside the plant boundary.
Arrangements shall be made that effluents and
storm water do not get mixed.

Complied. The wastewater from different
sections shall be treated in RO plant and
the treated water shall be recycled in plant
process. The rejects from RO plant is
reused for Ash Conditioning, IBD Quenching
& for sprinkling on roads to minimize the
fugitive emission. Hence there shall be no
discharge of effluent outside of the plant
boundary & the piant is zero discharge unit.

(ix})

A sewage treatment plant shall be provided
and the treated sewage shall be used for
raising greenbelt/ plantation.

Soak pits are provided for the treatment of
generated sewage in the plant.

(x)

Rainwater harvesting should be adopted.
Central Groundwater Authority/ Board shall be
consulted for finalization of appropriate
rainwater harvesting technology within a period
of three months from the date of clearance and
details shall be furnished.

RWH system is provided in the plant.

(xi)

Adequate safety measures shall be provided in
the plant area to check/ minimize spontaneous
fires in coal yard, especially during summer
season. Details of these measures along with
location plant layout shall be submitted to the
Ministry as well as to the Regional Office of the
Ministry at Bhopal.

Complied. A fire detection and protection
system is provided to check/ minimize
spontaneous fires in coal yard and all along
the plant premises. On-site Emergency Plan
is prepared and under implementation at
Project. On site emergency plan is already
in implementation at site.
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SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase — I & II
P.0O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

S. N. Condition Compliance

(xii) | Storage facility for auxiliary liquid fuels such Complied. A tank of 25 m?3 storage capacity is
as LDO and HFO/ LSHS shall be made in the | provided to store LDO and it is taken care that
plant area where risk is minimum to the | risk should be minimum. A disaster
storage facilities. Disaster management plan | management plan is prepared at site to meet
shall be prepared to meet any eventually in | any eventually in case of an accident taking
case of an accident taking place. place,

r‘)d{ drills shall be conc?l{cte_d regular.ly anf:i Noted and being complied. Personnel are
ased on the same, modifications required, if trained itabl d d tall d
any shall be incorporated in the DMP. ramned suitably and prepared mentally an
Sulphur content in the liquid fuel will not physically in emergency response through
exceed 0.5% carefully planned procedures. The key
D personnel and essential are trained in the
operations. Noted and being complied.

(xiii) [ Regular monitoring of ground water in and | Noted and being complied. There is no ash

around the existing ash pond, if any, | pond in the plant as the dry ash disposai
including heavy metals ( Arsenic, Mercury, | system is provided.
Cr, Lead etc.) shall be carried out, records
maintained and six monthly reports shall be
furnished to the Regional Office of this
Ministry.

(xiv) | A green belt of adequate width and density | A massive greenbelt is developed on 6.0 ha
shall be developed around the plant | available land around the plant periphery
periphery covering 1/3 of total area which is 1/3 of total area (18.0 ha). Total
preferably with local species. 25,500 saplings are planted till date with 70%

surviving rate,

(xv) | First Aid and sanitation arrangements shall | Complied.
be made available for the drivers and other
contract workers during construction phase.

(xvi) | Noise levels emanating from turbines shall [ Noted and being complied. Acoustic

be so controlled such that the noise in the
work zone shall be limited to 75 dBA. For
people working in the high noise area,
requisite personal protective equipment like
earplugs/ earmuffs etc, shall be provided.
Workers engaged in noisy areas such as
turbine area, air compressors etc. shall be
periodically examined to maintain automatic
record and for treatment for any hearing loss
including shifting to non noisy/ less nolsy
areas.

enclosures are provided to High noise
generating sources. Adequate measures for
the control of noise have been taken and ear
plugs/ ear muffs are taken into use at noisy
work spots.
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SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase — I & II
P.O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

S. N. Condition Compliance

(xvii) | Regular  monitoring  of ground  level | Complied. Regular monitoring is carried out
concentration of SO2, NOx, SPM and RSPM | on monthly basis to check the values of
shall be carried out in the impact zone and ground level concentrations of all parameters
records maintained. If at any stage these | mentioned in the notification of MoFEF issued
levels are found to exceed the prescribed |[as a G. S. R. 826 (E) on dated: 1™
limits. Necessary control measures shall be | November 2009. The results of parameters
provided immediately. The location of the | are well within prescribed limit mentioned in
monitoring  stations and frequency of | notification issued by MoEF.
monitoring shall be decided in consultation
with SPCB. The data so monitored shall also
be put on the website of the company.

(xvili} | Provision shall be made for the housing of | Noted and complied.
construction labor within the site with all
necessary infrastructure and facilities such as
fuel for cooking, mobile toilets, mobiie STP,
safe drinking water, medical health care,
creche ete. The housing may be in the form
of temporary structures to be removed after
the completion of the project,

(xix) | The project proponent shall advertise at least Complied. Published advertise of
in two local newspapers widely circulated in | Environmental Clearance in two (Cne in Hindi
the region around the project, one of which | & One In English) local newspapers widely
shall be in the vernacular language of the | circulated in the region.
locality concerned, informing that the project
has been accorded environmental clearance
and copies of the clearance letter are
available with the state pollution Control
Board/Committee and may also be seen at
Website of the Ministry of Environment and
Forest at htt://envfor.nic.in,

(xx) |A separate environment management cell | A separate environmental management celi
with qualified staff shall be set up for comprising the following is already in place
implementation of the stipulated | who will be reporting to Project Head/ In-
environmental safeguards. charge at site.

1. Deputy Manager - Env.

2. Chief Chemist

3. Chemists and Technicians
(xxi) | Half yearly report on the status of | Noted and being complied.

implementation of the stipulated conditions
and environmental safequards shall be
submitted to this Ministry/ Regional Office/
CPCB/ SPCB.

10
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SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase - I & II
P.O.: Gopal Nagar
Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

S. N.

Condition

Compliance

{xxii)

Regional Office of the Ministry of Environment
& Forests located at Bhopal will monitor the
implementation of the stipulated conditions.
A complete set of documents including
Environmental Impact Assessment Report
and Environment Mapagement Plan along
with the additional information submitted
from time to time shall be forwarded to the
Regional Office for their wuse during
monitoring. Project proponent will up-load
the compliance status in their website and
updates the same from time to time at least
six monthly basis. Criteria pollutants levels
(stack and ambient levels) will be displayed
at the main gate of the power plant.

Noted and being complied.

(xxiii)

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

Noted and being complied.

(xxiv)

The project authorities shall inform the
Regional Office as well as the Ministry
regarding the date of financial closure and
final approval of the project by the concerned
authorities and the dates of start of land
development work and commissioning of
plant.

Noted and complied.

(xxv)

Full cooperation shall be extended to the
Scientists/ Officers from the Ministry/Regional
Office of the Ministry at Bhopal/ the CPCB/
the SPCB who would be monitoring the
compliance of Environmental status.

Noted and is being complied.

11
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SAI LILAGAR POWER LIMITED
2 x 43 MW Coal Based Captive Power Plant Phase — I & II
P.O.: Gopal Nagar
" KSK Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
April 2015 to September 2015

Condition

Compliance

The Ministry of Environment and Forests
reserves the right to revoke the clearance jf
conditions stipulated are not implemented to
the satisfaction of the Ministry. MoEF may
impose additional environmental conditions
or modify the existing ones, if necessary.

Noted.

The environmental clearance accorded shali
be valid for a period of 5 years to start
operations by the power plant.

Noted.

In case of any deviation or alteration in the
project proposed including coal transportation
system from these submitted to this Ministry
for clearance, a fresh reference should be
made to the Ministry to assess the adeguacy
of the conditions imposed and to add
additional environmental protection measures
required, if any.

Noted.

The above stipulations would be enforced
among others under the water (Prevention
and Control of Pollution) Act, 1974, the Air
(Prevention and Control of Pollution) Act,
1981, the Environment (Protection) Act, 1986
and rules there under, Hazardous Wastes
(Management and Handling) Rule, 1989 and
its amendments, the Public Liability
Insurance Act, 1991 and its amendments.

Noted.

Any appeal against this environmental
clearance shall lie with the National
Environment Appellate Authority, if preferred,
within 30 days as prescribed under Section
11 of the National Environment Appellate Act,
1997.

Noted.

12
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2 x 43 MW Coal Based Power Plant Phase — 1 & 11

SK P.O.: Gopal Nagar, Dist.: Janjgir - Champa (C. G.)

ENVIRONMENTAL COMPLIANCE STATUS REPORT
APRIL - SEPTEMBER 2015

1.0

1.1

1.2

INTRODUCTION:

Sai Lilagar Power Company Limited has been promoted by the KSK Energy Ventures
Limited KSKEVL), a company engaged in development of power generation projects.

KSKEVL has successfully implemented and operating power generation plants in the
country. SLPL is currently implementing many projects, with an installed capacity of
over 2062 MW in various states of AP, Tamil Nadu, Chhattisgarh, Rajasthan and
Maharasthra. Some of the projects are listed below:

+ Sai Lilagar Power Company Limited — 2 X 43 MW Coal Based Power Plant at
Gopal Nagar, Tah.: Akaltara, Dist.: Janjgir — Champa, Chhattisgarh

» Sitapuram Power Limited —~ 1 x 43 MW Coal based Power Plant at Dondapadu,
Mellacheruvu Mandal, Dist.: Nalgonda, Telangana;

+ Sai Regency Power Company Private Limited — 1 x 58 MYV Gas based Power
Plant at Ramanathapuram, Tamil Nadu.

» VS Lignite Power Private Limited (VSLP) - 1 X 135 MW Lignite based Power Plant,
at Gurha, Dist.: Bikaner, Rajasthan;

» Sai Wardha Power Limited (WPCL) — 4 x 135 MW Coal Based Power Plant at
MIDC , Warora, Dist.: Chandrapur, Maharashtra;

» KSK Mahanadi Power Company Limited (KMPCL) — 6 x 600 MW Coal Based
Power Plant at Nariyara, Tah.: Akaltara, Dist.: Janjgir — Champa, Chhattisgarh.

Environmental Monitoring & Reporting:

SLPL was awarded clearance from Chhattisgarh Government vide the letter no.:1806/

F4 — 46/ 32/ 05 Dated: 23/06/2005 and consent from CECB to operate the plant vide

the letter no.: 1133/ TS/ CECB/ 2006 Raipur Dated: 02/03/2006 is required to meet the

following conditions with respect to the above letters:

e To submit the Monthly Environmental (Source Emissions, Ambient Air Quality,
Noise, Water & Waste Water Quality) Monitoring report to CECB;

* To submit a six monthly (biannual) Compliance report to MoEF, Bhopal office &
CECB; and

» To submit an Environmental Statement report to CECB at the end of the every
financial year.

The environmental monitoring includes the data generation for various environmental

components viz Air, Noise, Water and Waste water so as to meet the above reporting

requirements.

Description of Environment:

The coal based power plant is located at Gopal Nagar, Janjgir - Champa District,
Chhattisgarh. The index map of the power plant and 10-km radius study area map are
shown in Figure - 1 and Figure - 2 respectively.

85.0 m high stack of SLPL Phase | & 86.0 high stack of SLPL Phase i are the main
source of air pollution from the power plant. Fugitive emissions are accepted from coal
handling area, coal storage area and ash handling area.

13
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SAI LILAGAR POWER COMPANY LIMITED
2 x 43 MW Coal Based Power Plant Phase — I & II
P.O.: Gopal Nagar, Dist.: Janjgir - Champa (C. G.)

ENVIRONMENTAL COMPLIANCE STATUS REPORT
APRIL - SEPTEMBER 2015

Burgujk

L]
Dantewads

o~ Supatrai Patrapali
; Dhondhatara :

.Sohagpur \

Wrda :
‘M kt' ;

Kkalfara Khokra. i -\araon \{
: Dhurkot, athan) ~ Sakatra

FIGURE-1
INDEX MAP
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SAI LILAGAR POWER COMPANY LIMITED
2 x 43 MW Coal Based Power Plant Phase — I & II
P.0.: Gopal Nagar, Dist.: Janjgir - Champa (C. G.)

ENVIRONMENTAL COMPLIANCE STATUS REPORT
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1.3

1.3.1

1.3.2

1.3.3

1.3.4

1.3.5

Brief Description of Power Plant SLPL Phase | & Il — 2 x 43 MW Coal Based
Phase | - AFBC Boiler (2 x 90 TPH) & Phase ll - CFBC Boiler (1 x 190 TPH)

The process uses coal as the main fuel for power generation. The process of power
generation from coal is very conventional method and is relatively simple. Coal is first
crushed to the required size and then fed into a combustor. The heat liberated in
combustion is used to generate high pressure steam which is then expanded in a
condensing type of steam turbine generator from which mechanical energy is
converted into electrical energy.

The various equipments are as follows:

Coal Handling System

Coal is being received by railway wagons at Jai ram Nagar railway siding & from there
to plant in trucks covered by tarpaulin. The storage area has a capacity to store around
fifteen day's plant requirement including covered storage. Thereafter, coal is being
reclaimed and conveyed to the crusher house where coal size reduced to - 6 mm. The
crushed coal is being conveyed and stored in the coal bunkers in the power plant.
Suitable ventilation facilities and dust extraction, dust suppression and tunnel
ventilation facilities are installed in various areas of coal handling plant, as necessary.
The conveying system from transfer point to coal storage yard is provided 1 x 750 TPH
capacities. Coal handling plant capacity from reclaim hopper to boiler bunker is 90
TPH each. The coal from the stockyard is fed to Primary and Secondary crusher
where the size is reduced to - 6 mm. A belt weigher has been provided before the coal
is being fed fo the coal bunker to weigh the quantity of coal fed to bunker.

Steam Generating System

For steam generation, a boiler of 2 x 90 TPH capacity based on Atmospheric Fluidized
Bed Combustion (AFBC) technology has been provided. AFBC technology is best
suited for burning low grade coal and enables to keep the stack emission such as SO,
and NOx to acceptable limits by burning the fuel in an efficient and environmentally
acceptable manner.

Steam generator is semi outdoor, top-supported, natural circulation, balanced draft,
single/bi-drum, and water tube type designed to burn low grade coal. It also includes
non-steaming type economizer, conventional type super heater and desuperheating
station to control the final steam temp and tubular type air-heater.

Main Steam, Gland Steam Condensate and feed water system

The non-reheat steam cycle without regenerative feed heating system. Main steam
from the boiler after expansion through turbine is exhausted to condenser. Low
pressure heating steam to deaerator is supplied during start up by pressure reduction
of main steam to the feed system consists of gland steam condenser, condenser of
main air ejectors and deaerator.

Cycle make-up water from DM plant is pumped to the deaerator from the DM plant
storage tank. The feed water after deaeration will be drawn by feed pump and will be
pumped to the boiler at economizer inlet.

Steam Turbine Generator
The Steam Turbine Generator (STG) is of 1 x 43 MW and is condensing type. The inlet
steam parameter for the turbine will be 89.0 kg/cm?and 515°C.

Electrical System

The turbo-generator will be generating power at 11 KV and will be connected to 6.6 KV
switch gear through an Auxiliary transformer. Electrical system will be designed for
generator operation in isolation mode as well as parallel operation with each other.
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1.3.6

1.3.7

1.3.8

1.3.9

1.4

1.4.1

Instrumentation and Control System

Microprocessor based electronic control and instrument system for the various units of
the plant has been set up. This system will ensure reliable centralized monitoring and
control of main equipment and their auxiliaries.

Closed Cycle Cooling Water System

Circulating water system for cooling the condenser, Turbine cil cooler, generator air
cooler and other auxiliaries will consists of induced draft cooling towers, circulating
water pumps, the cooling water supply and return piping.

Ash Handling System

Dry ash disposal through pneumatic conveying system to bottom/ fly ash Silos located
within plant from where fly ash shall be transported to Cement Plant bulk ash silos
through closed tankers. The ash collected at the Boiler bank hoppers, economizer
hopper, air preheater hoppers and ESP hopers shall be pneumatically conveyed to
ash silos.

Electrostatic Precipitator (ESP):

For removal of dust from the flue gases, a high efficiency ESP has been provided for
control of particulate emissions.

The various auxiliary systems include:

1. Air conditioning system 2. Ventilation system

3. Compressed air system 4. Fire detection & alarm system

5. Demineralised water plant

Brief Description of Power Plant SLPL Phase Il Expansion — 1 x 43 MW Coal
Based CFBC Boiler (1 x 190 TPH)

Brief Description of Power Plant: SLPL Phase |l - 1 x 43 MW Coal Based

CFBC Boiler (1 x 190 TPH)

The process uses coal as the main fuel for power generation. The process of power
generation from coal is very conventional method and is relatively simple. Coal is first
crushed to the required size and then fed into a combustor. The heat liberated in
combustion is used to generate high pressure steam which is then expanded in a
condensing type of steam turbine generator from which mechanical energy is
converted into electrical energy.

The various equipments are as follows:

Coal Handling System

Coal is being received by railway wagons at Jairam Nagar railway siding & from there
to plant in trucks covered by tarpaulin. The storage area has a capacity to store around
ten day's plant requirement including covered storage. Thereafter, coal is being
reclaimed and conveyed to the crusher house where coal size reduced to — 6 mm. The
crushed coal is being conveyed and stored in the coal bunkers in the power plant.
Suitable ventilation facilities and dust suppression and tunne! ventilation facilities
installed in various areas of coal handling plant, as necessary. The conveying system
from transfer point to coal storage yard is provided 1 x 750 TPH capacity. Coal
handling plant capacity from reclaim hopper to boiler bunker is 190 TPH. The coal from
the stockyard is fed to Primary and Secondary crusher where the size is reduced to - 8
mm. A belt weigher has been provided before the coal is being fed to the coal bunker
to weigh the quantity of coal fed to bunker.
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1.4.2

1.4.3

1.4.4

1.4.5

1.4.6

1.4.7

1.4.8

1.4.9

Steam Generating System

For steam generation, a boiler of 1 x 190 TPH capacity based on Circulating Fluidized
Bed Combustion (CFBC) technology has been provided. CFBC technology is best
suited for burning of low grade coal and enables to keep the stack emission such as
SO, and NOx to acceptable limits by burning the fuel in an efficient and
environmentally acceptable manner.

Steam generator is semi outdoor, top-supported, natural circulation, balanced draft,
single/bi-drum, and water tube type designed to burn low grade coal. It also includes
non-steaming type economizer, conventional type super heater and desuperheating
station to control the final steam temp and tubular type air-heater.

Main Steam, Gland Steam Condensate and feed water system

The non-reheat steam cycle without regenerative feed heating system. Main steam
from the boiler after expansion through turbine is exhausted to condenser. Low
pressure heating steam to deaerator is supplied during start up by pressure reduction
of main steam to the feed system consists of gland steam condenser, condenser of
main air ejectors and deaerator.

Cycle make-up water from DM plant is pumped to the deaerator from the DM plant
storage tank. The feed water after deaeration will be drawn by feed pump and will be
pumped to the boiler at economizer inlet.

Steam Turbine Generator
The Steam Turbine Generator (STG) is of 1 x 43 MW and is condensing type. The
inlet steam parameter for the turbine is 89.0 kg/cm®and 515°C.

Electrical System

The turbo—generator is generating power at 11 KV and connected fo 6.6 KV
switchgear through an Auxiliary transformer. Electrical systems are designed for
generator operation in isolation mode as well as parallel operation with each other.

Instrumentation and Control System

Microprocessor based electronic control and instrument system for the various units of
the plant has been set up. This system will ensure reliable centralized monitoring and
control of main equipment and their auxiliaries.

Closed Cycle Cooling Water System

Circulating water system for cooling the condenser, Turbine oil cooler, generator air
cooler and other auxiliaries consists of induced draft cooling towers, circulating water
pumps, the cooling water supply and return piping.

Ash Handling System

Dry ash disposal through pneumatic conveying system to bottom/ fly ash Silos located
within plant from where fly ash is being transported to Cement Plant through closed
bulkers. The ash collected at the Boiler bank hoppers, economizer hopper, air
preheater hoppers and ESP hopers is being pneumatically conveyed to ash silos.

Electrostatic Precipitator (ESP):

For removal of dust from the flue gases, a high efficiency ESP has been provided for
contro! of particulate emissions.

The various auxiliary systems include:

1. Air conditioning system 2. Ventilation system

3. Compressed air system 4. Fire detection & alarm system

5. Demineralised water plant
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1.5

1.5.1

1.6

Poliution Control Measures

SLPL officials are well versed with their social responsibilities and are very keen in
undertaking various steps to reduce the pollution from different environment attributes
viz. air, noise, water etc.

Air Pollution Control

For removal of dust from the flue gas, high efficiency Electrostatic Precipitator is
provided is provided for control of particulate emissions.

There is a like hood of dust generation in coal handling system. The coal crushers are
enclosed with built-in dust suppression system like water sprinklers. Manual water
sprinklers were provided at coal yards to suppress any dust formation during
unloading.

Green Belt Development

A comprehensive plan is envisaged for development of Green Belt around the

perimeter of the plant. An experienced horticulturist has been engaged for carrying out

the plantation programme.

s The Green belt development will help in controlling the dust emissions as well as
acts as barriers for reducing the noise levels;

« Dense tree belt development would be planted around the dust generation points,
around the coal handling area and in the plant premises.

e Trees would be planted on the either side of the roads used for transportation to
arrest the air born dust.

1.7 Noise Pollution Control

Other than the regular maintenance of the various equipments, the ear plugs & ear

muffs are provided to all employees working close to the noise generating units. Apart

from this, the following steps have been undertaken for reduction of noise level:

» Frequent lubrication of pumps would be undertaken;

+ Encasement of noise generating equipment otherwise noise cannot be controlled,;

» Providing noise proof cabins to operators where remote control for operating noise
generating equipment is feasible; and

« Workers exposure times to the higher noise levels for lesser time have been planned
in accordance to the OSHA standards.
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2.0

2.01
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2.0.3

ENVIRONMENTAL DATA ANALYSIS

Meteorology

Meteorological data was collected at one station concurrently with the ambient air
quality monitoring. The weather station was placed on rocftop of DM Plant at a height
of 4.0 m at SLPL. Wind speed, wind direction, relative humidity and temperatures
were recorded at hourly intervals continuously.

Methodology of Sampling
Micro-meteorological data was observed for wind direction and speed using wind
vane and anemometer. The data was recorded at monthly hours. The online wind

monitor station is installed & set up in the plant for recording of Micro-meteorological
data.

Observations On Primary Data
The site specific data is presented in Table-1 and discussed below:

TABLE-1
SUMMARY OF THE METEROLOGICAL DATA GENERATED AT SITE.

{APRIL — SEPTEMBER 2015}

ot Tem;()%r;lture Relattve(zvl;l)umidlty Total Rainfall

Max. Min. Max. Min. (mm)

April 2015 43.5 18.2 51.9 21.0

May 2015 46.6 23.0 97.0 17.0

June 2015 43.4 22.0 97.0 29.0 290.0

July 2015 37.1 22.0 97.0 44.9 ’

August 2015 36.4 21.5 97.0 48.9

September 2015 39.7 22.0 97.0 44.0

Temperature

It was observed that the temperature ranged from 18.2°C to 46.6°C. The maximum
temperature was recorded in the month of May and January as 46.6°C and minimum
temperature was recorded in the month of April as 18.2°C. The monthly variations in
the temperature are presented in Table -1.

Relative Humidity

During the period of observation the relative humidity recorded was moderately high
and ranged from 59.9 % to 97.0 %. The maximum humidity 97.0% was observed in
the months of April, May, June, July, August and September 2015 the minimum
occurred at 97.0% in the month of May, June, July, August and September. The
monthly variation in the relative humidity is presented in Table -1.

Rainfall

A total of 290.0 mm rainfall was recorded during the study period. The six monthly
Total Rain Fall is given in Table-1.
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2.2

2.2.1

2.2.2

223

Ambient Air Quality

The ambient air quality with respect to the study zone of 10 km radius around the
existing Power plant forms the baseline information. All the sampling locations fall
within 10 km radial distance from the existing power plant. The assess the effect of
power plant activities on the air, environmental parameters like Particulate Matter
(PMyo), (PM_s),Sulphur Dioxide (SQ,) and Oxides of Nitrogen (NO,) were monitored.
The results of monitoring carried out for study period (April — September 2015) are

presented. The details of the sampling locations with respect to the Power Plant are given
below in Table — 2.0 and depicted in Figure-2.1.

TABLE- 2
AMBIENT AIR QUALITY SAMPLING EOCATIONS
Sampling Locations Sampling Location Details
Code Height (m)
. Represents Core
AAQ1 Near Main Gate (SLPL) 50 zone air quality
AAQ2 | Top of DM Plant SLPL) 4.0 Represents Core
Zone air quality
. Represenis Core
AAQ3 Near Raw water Reservoir (SLPL) 4.0 zone air quality
. Represents Down -
AAQ4 | Amora village 40 wind air quality
. Represents Down —
AAQS Sonsari village 3.5 Wind air quality
. . Represents Cross —
AAQGB Nariyara village 4.0 Wind air quality
Methodoloay of Sampling

Sampling was carried out continuously for forty-eight hours per week at each station
during the four week of the study period using pre-calibrated High volume Samplers.
In each of the stations earmarked, samples were collected for SO, and NOx,
Respirable Particulate Matter (PMqg) and Fine Dust (PM;s). Samples were collected
at twenty four hourly intervals and same were sent to field Laboratory for analysis.

Analytical Procedure

Whatman GF/A filter paper was used in High-volume sampler for TSPM & RSPM and
weighed in Mettler electronic balance and computed as per standard methods.
Ambient Air samples were analyzed for SO, concentration levels using Improved
West — Gaeke method using preprogrammed SYSTRONICS spectrophotometer at a
wavelength of 560nm. NOx concentration levels were estimated using Jacob and
Hocheiser meodified (Na-As) method using preprogrammed SYSTRONICS
spectrophotometer at a wavelength of 540 nm.

Presentation of Primary Data

The survey results of all the sampling locations are presented in Table - 3(A) fo 3(F).
Various statistical parameters like maximum and minimum values have been
computed from the observed raw data for all the AAQ monitoring stations. The
summary of these results for all the locations is presented in Table - 3. These are
compared with the standards prescribed by Central Pollution Control Board (CPCB)
for rural and residential zone and industrial zone.
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2.2.4 QObservation based on Primary Data

AAQ1: Near Main Gate (ACPCL)
The values for PMyo and PM ;5 ranged from 52.1 to 67.2ug/m® & 26.4 to 39.0 pg/m®

during the study EerEod. Similarly SO, and NOy levels were recorded in the range of
12.8 t018.3 pg/m® and 14.5 to 21.8ug/m° respectively.

AAQ2: Amora Village

The values for PMy, and PM, 5 ranged from 42.1 to 55.6 g/m® and 19.0 to 27. ug/m?®
during the study period. Similarly SOz and NOx levels were recorded in the range of
9.6 to 14.1ug/m® and 12.0 to 16.1pg/m?® respectively,

AAQ3: Sonsari Village
The values for PMye and PM; 5 ranged from 46.7 to 54.1ug/m® and 20.3 to 25.8pug/m®

during the study period. Similarly SO and NOx levels were recorded in the range of
9.9 1012.9 pug/m® and 11.9 to15.0pg/m? respectively.

AAQ4: Nariyara Village

The values for PMy, and PM,s ranged from 44.7 to 55.7ug/m® and 19.1 to 25.8 ug/im®
during the study period. Similarly SO, and NOx levels were recorded in the range of
10.7 to 13.3 pg/m® and 12.2 t015.9 pg/m® respectively.

AAQS5: Tarod Village

The values for PMy and PM,s ranged from 46.3 to 57.1ug/m® and 21.7 to 27.6ug/m®
during the study period. Similarly SO, and NOy levels were recorded in the range of
10.8 to 14.0ug/m® and 12.9 to 17.1ug/m® respectively.

AAQ6: Jhalmala Village

The values for PMq, and PM, 5 ranged from 43.2 to 53.1pg/m® and 17.5 to 23.2ug/m®
during the study geriod. Similarly SO, and NOy [evels were recorded in the range of
10.0 to 13.1pg/m® and 12.2 to 15.8 pg/m® respectively

TABLE-3
SUMMARY OF AMBIENT AIR QUALITY RESULT
(April — September 2015)

Location P 1o PV 25 °0: NOx

Max. Min. | Max. | Min. | Max. | Min. | Max. | Min.
Near Main Gate (SLPL) | 67.2 521 | 390 | 264 | 183 | 128 | 218 | 145
Amora Village 556 | 421 | 275 | 18.0 | 141 9.6 16.1 | 12.0
Sonsari Village 54.0 457 | 258 | 20.3 12,9 9.9 15.0 | 11.9
Nariyara Village 55.7 447 | 258 | 191 13.3 10.7 15.9 | 12.2
Tarod Village 57.1 463 | 276 | 21.7 | 140 | 108 | 171 | 128
Jhalmala Village 53.1 432 | 232 | 175 | 131 10.0 | 168 | 122

22




‘600Z°LL"9L pajep uopeayou (3)928 Y 'S "D — SpIEpuUL)S Aprenp 41y Juoiquiy [euopep iad SY .

RE
lase
POyl POYIOW suow sishjeuy yyooH | @¥esn oure SDOUIS
anjg fdoosonoeds | o e dONSVY 09 Aq pemolioy 2 |giem | ot Py
sjousydopuj HIaN : UONoENX JUSA0S qooer  [paaosdul ; :
p
ay1pol
SOVVN
00 0002 00L o'l 0z 09 oL 0's 08 08 001 09 aad
se sy
NMOQ LNHS
5102 AdY
i . (Bl
1 i i I aseyd
A e - o W e e R A Rl (R P
HN nE__mz nE\mz pean {9YJIN 1 v w auaiid H2D 0 HO
09 e (e)ozuag
9IS jue|d UonEeI0T]

SIsAjeuy gjed ANenp Jly Jusiquiy

(v) ¥ —31avil

Buriojuopy AenpD Ay JuUsSiquiy apisuj

LHOJdT SNLV.LS HONVITINOD TVINHNNOYIANE

I3 1I—3seqd juejd Jomod 0>_“—QQU pIseg 8O MINEP X T

ST0T JAGINHLJAS OL T4V

(9 D) edurey)) - n3fuer :ysiq “aesey [pdos 0°d

QLT ANVAINOD dAMOd AVOVITTIVS

abpajmouy wolt

HSA

(femad




¥C

‘600Z°LL"9L POIEP UOKEILIIOU ()928 "M °S "D — SpJeEpue)S Ajjend iy jusiquiy jeucieN 1od Sy ..

PoUyIsN
lasla
pPoylo poulsIy sisA|leuy yyooH | aeso
Okt : olis SpoUz
onid Adoosonoads oEmw._o:Hw:n_ AN dOVsSvY 09 Aq pamalioy 8 8 1S3M o:wm_,_.___ﬁsﬁw Uﬁ%._.ﬁ
sjoustdopu; HICN : UoOnoBNXT JUBAI0S | gooef |parosdu ; :
p
SIHPOI
SOVVYN
oov 0002 1112 o'l 0c 0’9 0k 0's 08 08 GolL 09 rod
se s3]
0> 00¢ | T9¢ | OET 8L 911 £'6 ST0'0 8’1 T00°0> 01> T00°0> T°LT (A4S 1°95 £L'8C §102°S0'9¢
0> 96T 652 | ¥id 99 80T '8 020°0 Tz 100°0> Q1> T00°0> s 871 +°85 C'1E §102'50°'S¢
0c> €0 | 69€ | GEC 9L PC¢T | 10T 610°0 LT 100°0> Q'T> T00°0> L'ST S'ET TES 162 ST0Z'S0°6T
Q¢> 08T o9k | 21¢ 9 S°TT 9'8 LT0°0 0¢ 100°0> Q'T> 100°0> 1°81 81 T°S5 TZE STGE'S0'8T
0> T0Z | £92 | T£2 9°'8 T'ET | 901 6T0°0 6'1 T00°'0> 01> T00°0> 9T CET T'es T8¢ STOC'S0°ZT
0> £6T 652 | 0Z¢ gL TTT S'6 910°'0 9T T00°0> 0'T> 100°0> £LT T'ST T'+S §0¢ ST’ 90°TT
0> BT | 6FC | OTC Z'8 £¢T | 10T 0Z0°0 8T T00°0> 0'T> 100°0> LT 82T "985 1°6C S10Z°50°5S0
0> 50¢ 79 [4 X4 1L T'TT (4 L10°0 4 000> o'T> 100°0> 51 9'tT 9'ts ¥'9Z S10C€°50°F0
SL0Z AVIN
wi/br
£
n_.Em_,_ I I | I3 l I Laer nE_.mz nc.:mn muMNM_uMmm mc._:w_,_ .«.E_‘mn ﬂE_,m_,_ ﬂE__mz nE..mz aeq]
*HN /B nE\m_,_ PEaT  [13OIN | Dlussly up suaikd SH®D XON ‘08 SHAd TN Burioyuoy
02 o) (e)ozuag
STOT YAdINHLJAS OL 'ITYdV

LHOJIRT SOLLV.LS ADNVITIINOD TVINHANOUIANHT

("0 *D) edwey) - usluep 81 “reSeN edon :°Q°d

I % I —9seyd Jue|d Jmod dande) paseq jgo) MIN €7 X T

‘LT ANVJANOD JHMOJd AVOVITTIVS

SBpaMOLY WO J8M0d




$¢

'6002°LL 9L PoIEP UOHEOYNOU (F)978 Y °S "D — SpIepuels Ajjenp Ay Jusiquuy [eUoOREN 49d SY 4

poyisiy
1esia
poyian poulsiy sishjeuy YyooH | a3ean

oylsw oyl spoye

onig fdoosompads | o SRR dOVSVY 99 Aq pemolio} 8 [zwem | ool e
sjousydopui HION ; uoRoRNXg WaA0g | qoser |perosdw) : ’
3
SHIPOI

SUVVYN

00y 0002 1] 8 0l oe 09 oL 0'g 08 08 11]" 09 Jad
se syl
0Z> ¥81 | tvC | £1¢ | 09 [ 80T ] 98 100 7 [ 100°0> 01> T00°0> 191 0 PT 9'0% 9'6¢ | GTO0C'90°0E
0z> /1 | 65¢ | 80c | 18 |g€r | II £10°0 01 100°0> 01> T00°0> ¥ i1 [ ¥ L8 ¥ ZE ST0Z 9062
0> 16T | ¢GE | o€ | €4 | 9T | €01 £10°0 1 T00°0> e 100°0> €8T S'GT 65 60¢ GT0T 90°ET
0c> /BT | 052 | 912 | ¥'8 [ OPT | 81T ST0°0 6T 100°0> S 100°0> LGT %1 19 FEL SI0C90ZC
0> P6T | 862 | ZeC | €6 | 9ET | T'TE Z10°0 LT T00°0> 0T> 100°0> 6 a1 8T ¥'95 [ Si0Z' 9091
0z> TZ1 | /8¢ | 02 | 98 [ ST | SOT G100 ST T00°0> e 700°0> €61 191 #'85 EvE S10C 90°GT
0z> 76T | 5S¢ | €22 | &/ | 91T | 66 ¥i0'0 £1 | 100°0> 01> 100°0> /1 S¥T ¥'GS £0E 5702 90°60
gz> 8T | ovC | ¢t | €9 | S0T [ ¥'8 810°0 60 | T00°0> 01> 100°0> S8T ¥ 01 ¥LS LCE 510Z'90°'80
0c> G/T | Oove | ¢oc | ¢ FETI] 96 5100 ST | 100°0> 01> T00°0> 661 T 465 €1E S10e'90°¢o
0> 96T | €6C | vee | 18 | Tel | TO0F | €100 0T | 100°0> 01> 100°0> ¥ 9T 6T 695 '8¢ S10Z90°10

SL0Z ANNF
mE_._m;

nE__m; i I | il i i nE\mz cuybrl nE__mz ﬁMMM—_H_ma Ly n_Emz Luyorl Juybrl | uybr aleq

EHN T o pEo  |IMOIN | dlURsIY 1 sikg | PHO XON 208 OHNd SINd | Bunopuon
02 0 (e)ozuag
ST0Z YHIINIALJAS OL 1IIdV

LI0OJLTY SALVLS HDNVITINOD TVININANOTIANA

11 % I —9seyd Jue(d 1oamoeg dande)) pased [80D MIN € X T

(‘o *D) edwey)) - ndluep 1s1q “1eseN [Edo9 *0°d

"ALT ANVJNOD YAMOd dVIVITTIVS

abpoimouy Wol 19mMod




9¢

‘6002°LL°9) PSIER UOREIRROU (F)9Z8 " 'S ‘D — SPIepUBIS A3end Ay Judiquiy jeuopeN Jod Sy .

pouleiN
S]]
poUISN poylain sisf|euy yyosoH | ayesn

oulsl ; oue spoye

onig fdoosonoeds | o FRASE dOUSWY 59 Ad pamolioy 8 |®wom | ro Pt
sjousaydopuj HIAN ) uofjoeXg jJusajos gooer |parcidw| : :
p
SUIPON

SOVVN

00y 0002 ol 0L 0z 09 oL oS 08 08 00l 09 lad
sE sy
oc> 8T Z9¢ | 6T1Z £'8 G'TT | 00T c10'0 ' 100°0> 01> T00°0> 66T 69T 5'Z9 S'PE ST0ZL0'8C
Q¢ +61 Gg5e | 7Z¢ ¥L LTT 9'6 T10°0 T'1 100°0> Q1> T00°0> LT G'5T 609 1'9€ STOZ L0°LE
Qg> T0¢ | €92 | TET S'8 £CT | T'O0T SI0'0 £'T T00°0> Q1> T00'0> S'8T Z91 5’65 6P ST0CL0°TE
Qg> £8T k¢ | O £9 60T 8'6 ZT0'0 60 T00'0> 01> T00°0> 602 LA S'19 T9E ST02'L0°0¢
QZ> T0C | 09¢ 1£€ €7 01T £6 PT0'0 P'T TO0'0> 01> T00°0> Z'8T 6'ST 5'85 6'EE S102°L0°FT
QZ> T61 152 | 0¢e Z'8 +v'CE | ¥0T 910°0 5T T00°0> 01> T00°'0> 9°6T 8.1 £'19 0S¢ STOZ L0'ET
0> £6T S¥Z | 80¢ 96 Tel | €71 £€10°0 1 T00°0> 01> T00°0> SLT S5t 8¢9 6t STOZ L0°L0
07> €02 Ta¢ | 0OEZ 8L o1l 6 0100 80 T00°0> [ T00°0> 0’81 £°9T 1'E9 C'ZE ST102°£0°90

102 Anr
Juybr

LB I n ! i L I Ly Sy Lubr m«.mwwp_ﬁ_mm cuyBr JuyBn LB cw/BH Lyl ayeg

*HN B B peaT  |IMOIN | OMUeSIY \\ o oikd | HTO XON 208 S g STNd | Buuoyuop
02 ‘0 (e)ozueg
STOT YHIINHLAAS OL 'TRIdV

LIOJTI SNLV.LS AONVITJINOD TVININNOUIANA

11 %9 I - oseqq yae(g 1omog sande) paseg 60D A €5 X T

(D *D) edwey) - nBfuep ysiq “reSeN [edon +O'd

"ALT ANVAINOD ¥IMOd AVOVITTIVS

abpapaouy WOk jramod

HASH




LT

"600Z°L1 9L pajep uojeaynou (3)9z8 Y 'S O — spiepuels Ayjeny Ay pusiquiy feuoneN 1ed sy .

POUSIA
19818
powain poulon sisfA|leuy yuyooH | axesn
OYlald oyla Spotla
onig Adoosoxpeds | PO dOVSYY 99 Aq pemoljoy g |gwam | ool e
sjousydopu| HIAN : uonoelxg JueAlog | qooer |peaoidw e
p
yIPOW
SOVVN
00¥ 000Z 001 04 0z | 09 oL 0's 08 08 00} 09 1ad
se )iy
0T> £6T | ¥S€ | £CC TL T L6 €100 6'0 100°0> 0 F> T00°0> 90 LT 8% £L'9¢ ST0Z°80'6C
0z> 78T | Bv¢ | O1¢ | &8 | 8ci | ¥OT | 6000 | 1 | 000> | OT> | T000> | @1c | €8T | €¢9 | O€c | SI0c808¢
0z> veT | o5z | 922 |70 | c01 | Z£8 | Z0000 | T [ 1000>{ O0T> | T000> | S8 | /ST | ¥S9 | VG | 610280%CC
02> o/T | 8ez | w0z | 87 |11 | €6 | <100 | 80 | 10005 | O0T> | T000> | ¥iz | ¢Zt | ¢€9 | OZc | €10c807T¢C
0z> PoT TSC | 5¢¢ ¥a 601 '8 600°0 60 T00°0> 0'T> T00°0> 6°L% <'ST ¥'co T'GE G10Z'80°ST
oc> BT | 9PC | PTIC V'L LTT 9'6 £00°0 01 T00°0> 01> 100°0> +'8T 9T 789 T'EE STOZ'80'%FT
0> ¥LT | 8EC | 66T '8 8'C1 | 90T 010'0 L0 T00° 0> 0'F> T00°0> 902 LT S°EQ T'9E STOT 80'80
0c> 96T | SSZ | T¢< 9'% 501 ¥'8 800°0 9'0 T000> 0> T00°0> LT £'5T L'6S 9'PE STO0Z'80°£0
$10Z 1SNONY
Luybr
LwyBrl 1| Il | i ] | Qb | uyBd | B mﬁw_wwﬂ_ﬁ_mnh Lu/Br LB cwybd JwyBr | uyBri ayeq
 HN B g pea  |jqoIN | oiwesiy [0 el SHED xON | f0s | ®Wd | ¥aNd | Buuopuow
09 t0 (e)ozuag
STOZ MAIINHLJAAS OL "TRIAV

LHOdHY SNLV.LS ADNVITIANOD TV LNANWNOUIANT
(*n ) edwey) - usfuep 351 ‘*eseN gdon *O°d

11 % I —9seyJ Jue[d om0 2ande) paseq [#0D M £F X T
‘ALY ANVJIANOD JIMOd AVOVITTIVS

aBpalMowE WO 1ang




8¢

“600Z°L 1 9} perep uonesynou (3)928 'd °S " — Spiepuels Apjend Ay Jusiquily [eUOREN 49d SY

PoUIeiN
BT
poula poulei sishjeuy yuyooH | exesn
oylew oye spoyle
anig fdoosonoads | o PR JOUSVY 99 Aq pamolioy g |mwsam | oo P
sjouaydopu HIaN ; uoloBNX JUBAI0S | qoder  (paAcidull T
p
SUIPON
SOVVYN
oov 0002 00l o'l 0¢c 09 0L 0's 08 08 00tk 09 J1ad
SE s
0Z> z0Z | 192 | 1£2 Ll S'TT 86 010°0 S0 100> [ T00°'0> L'6T 79T £799 ¢'8€ ST0Z'60°9¢
0> P61 ss¢ | Zée (4 0ET | €17 £00°0 L0 T000> 01> T00'0> 6'0C LY £¥9 0'SE S102'60°SE
0Z> T0¢ | £9¢ | €EZ L +TT £'6 TT0°0 60 T00°0> 01> T00°0> /T 91 /9 89¢ g10g'60'6T
0g> €8T | s¥Z | 01 '8 8¢t | §°01 600°0 T T00°0> 01> T00°0> £°6T £°91 0’59 0'6€E ST107°60'8T
0Z> T0¢ | 09¢ TEC 0’6 TET | T'IT 800°0 80 T00°0> 01> 100°0> 0'LT PPT 9 ot ST0Z°60°CT
0Z> 061 £6¢ | 0¢cC '8 9'¢1 | 201 0100 9’0 100°0> Q' 1> 100°0> S°LY T°ST A £'PE ST0C60°TT
0> 371 SP¢ | ETC 9'9 60T 18 IT0°0 17 100°0> 01> 100°0> L'6T §'91 £'59 ¥ LE S10¢°60'S0
0Z> €o¢ | €92 [ oezZ L e'TT £6 900°0 80 T00°0> Q'T> 100°0> £9T FT 1'¢9 0'SE S10T° 6010
SL0Z ¥3I9INTLd3S
b
nE__mz m I _ n i _ cunbr Lo Labrl muM_w_M__._h ed Lubn gurBr b LB LB ayeqd
EHN i G pee  |[o4OIN | otuesiy o STkt SHED XON 208 g | STNd | Bumojuon
02 o) (e)ozuag
ST0Z HAIINALJAAS OL 'TIddV

LHOdTA SNLVLS ADNVITINOD TVINTANNOUIANA
(» *) edwey)) - nfuep 151q “edeN [edod O°d

I ® 1—9seyq Jueld 1o 2ande) pased [60D MIN € X T
*ALT ANVJINOD 3IMOd AVIVITTIVS

sTpa oLy Wok) JeMay




"6002°}1°9} paiep uojjeaynou (3)928 Y 'S "9 — spiepuels Auend Jiy jusiquiy jeuogen Jod sy .,

PoysiN
Jasie
powyain -
pousiy sisAjeuy YyosoH | exesn
an oysLl oy spoyla
“n9 | Adoosouoads po dOUSYY ookgpemoiy | 3 | mwsem | PO e
jou J3BLIoIoYd AN JLIBLIIABIS) 58]
HIaN UOIOBNXT JUSAOS goosep  |panosduwy
aydopu| p
SHPOW
SOVVN
ooy oooe 00} oL 0¢ 0's 0L 0's 08 08 0ol 09 tad
SEe spw]
0z > PST | 202 | £ZT ] 09 [TOT] T8 €100 17 100°0> 01> 100°0> 121 0T v'6r vEC STOZ $0°0€
0> StT [ 90z [ 69T | 29 [ #0T | 98 T10°0 51 T00°0> 01> 100°0> 9°cl 911 0Ly A SI0CF0'6E
0Z> pST | #12 | 0BT | 8'S £6 57 G100 €1 000> S T00°0> EX4L 86 S'Sy 6°GC ST0Z +O'ET
0z> £FT | TOZ | 89T | ¥'9 | #DI | ¥8 £70°0 1 006> 0> 100°0> vEL €11 6'6% L'ET S10Z+0°C2
oz> ZST [0z [ 18T | T4 |11 | £6 €100 1 100°0> 0T> T00°0> 0vT 611 S8k 01e ST0C #0°91
0z> OFT [ TOZ | 04T | €5 | v'6 9L 910'0 0T T00°0> 01> T100°0> £ET 11T 6'9% [444 ST0Z'+0°'ST
0z> 6bT | 21z [ 94T | #°Z | 971 6 +10°0 £T 000> 01> 100°0> 02T 66 'St T'SC S10¢'+0'60
0> £ET 967 | E£971 A TR c'0 100 T1 T00'0> 01> 100'0> [44" 9T 6'ch C'EC STOCPO'80
0z> /ST | €02 | 84T | 99 [+0T | 8 ST0°0 ST T00°0> 01> 100°0> 97T Tt 6' LY z 02 ST0Z 020
02> SPT | 807 | 24T | 8§ 96 v #10°0 [ T00'0> 01> 100°0> SET 611 ¥'0p 6'cC ST0Z#0°T0
G1L0C HddV
w6
%
mE__mz I I _ i I | nE\mz nE_,mz nE\m: EM_MM”_MN& nE__ma n_.Em: nEHmz nE__ma nc.:m; ajeq
°HN B B PES]  |IOYAIN | OMuBsIY |\ o) ik | CHO XON ‘08 ®Wd | ¥%Nd | Bunojuow
09 0 (e}ozuag
elowy :uoneso]
Bunojuopy Aijenp A1y Jusiquiy apisinQ
S10T HHIINHLJAAS OL 'TIRIdVY

LHOdTA SNLLV.LS HONVITdANOD TVINTANOYIANA
("o D) eduwiey)) - nSfuer :gs1(q ‘aedeN pdon 0 d

11 2 | — 9seyd Jue[d Jamod sande)) paseq [60) MIN €F X T
‘AL T ANVJIANOD HMOd IVOVITTIVS




0t

60024 5°9} POJEP UONEORROU (3)928 " 'S 'O — SPIEPUEIS AyjenD Ny JuBIqUIY [EUOREN 4od S+

pouiein
lasi@
pouIsiN !
pouisin sish|euy yyooy | axesn
an oyjew : oL SPOUID
g | Adoosomoeds |, oo AN dOVSVY 59 g pamoioy 8 |gwsem | POM P
HION : UONOBNXT JUSAOS | gooer |peacidu : ¥
aydopu| 0
aljipoin
SOVVN
ooy 0002 001 0t 114 0’9 o'l 0's 08 08 001 09 Jad
se sjuwi
oz> I¥T | E0C | TLT £'9 0T '8 Ci0'0 80 T00'0> 01> T00°0> TET 1T L'EVy LT G102°'S0°92
Q> S¢T 0671 65T gL Z'T1 1) 010°0 0'1 100°0> 01> 100°0> 8'CT 9'0T 1'8% §°CC ST0C'S0°'SE
0> SPT 961 LT 9 9’6 ¥ L +10°0 €T T00°0> 01> T00°0> t'ET [y L°9% 86T ST10¢°50°6T
0> [ 061 19T 1L TOt 9'8 T10°0 1 T00° 0> Q1> T00°0> 0¢T 96 14 0'Te 510¢'60°'81
0> Pl T0Z TLT 6’9 801 '8 £10°0 60 T00'0> Q1> 100°0> 0'ET 1T 9'tp 6'€C ST0T'S0°C1
Q> 9zT G8T +S1 £'8 €¢1 | T0T 0100 £'T T00°0> [T T00°0> C'ET 8°01 R4 Q¢ GT0C°G0°TT
oz> T+T [4:]} 691 <L [y £'6 #10°0 [4) T00°0> 0'T> T000> Pt S'0T 19 Q6T ST0Z°50°50
0z 8ET £6T £9T 9'9 10T '8 Z10°0 0'1 100°0> 01> T00°0> 6¢1 Tt 9" v L2C ST0CS0'¥0
GL0Z AV
n_.Em:
aseyd
cw/br i " t L U _ nE\mn nE_.mz .mE__mz oyenonieq A(._.E_m_._ nEHmn nE_.m; Luybr nE__mn E)1=Ty)
*HN oA ~yBH pes  |[@YAIN | IuasIV 7 oo g | PHD XON 208 Shpd szplg | Bunopuol
o}8] 0 (e)ozuag
ST0Z YAGIWALJAS OL TIadV

JHOdTA SNLVLS HONVITINOD TVINANWNOUIANT
(‘5 *D) edwey) - usfuep ysiq “aedeN [gdon 0°'d

11 % I — @seyd jue[q Jomod dande) paseq (80D MIN €F X T
"ALT ANVAINOD dIMOd IVOVIITIVS

aBpaImoUy wolj Wa,son_




¢

'6002°LL°9L pPojEp uoneonOU (3)928 'Y 'S "D — SpiepuelS ALlend) A1y Jusiquiy [euoleN Jod sy .,

CET
poulsIn 19819
pouyiey sisfeuy UyooH | exesn
w_w_m Adoosonosds | bmmwm%_c“_ A dOISYY 00 g pamoljoy ® [giem | iob P
HIGN 3 UCHOBIIXT JUaA0S qgooep U®>O._QE_ ' *
aydopu) ; b
alIPOW
SOVVYN

00v 0002 001 0’k 0z 09 0L 0 08 08 00} 09 Jad
se s)iun
0> [4:48 S0C | LT 6L (4! £01 T0°0 T T100'0> 01> 000> SET 1T £ 8 6'TC ST0C'90°0¢E
Q¢> FET PoL <91 £9 £0T 8L 60070 9'0 T00°0> Q' T> TO0' 0> £Cl 90T 7' o9 e STOC 90°6¢
Qc> £4T TTE 281 L 1T L6 100 60 T00°0> Q1> 100°0> 611 6'6 &'t 6'1¢ ST0Z90°'cC
Qc> 0€T 86T £91 8L L0T 0’8 800°0 T T00°0> 01> T00'0> LET +' 1T £6v 4 STOZa0°2C
0> OrT 02 8/1 <9 2071 £'8 <100 L0 T00°0> 01> 100°0> 443 ¢t 6Ly 1< ST0C'90'9T
o> 6£7 86T 691 8'S 9'6 8L 8000 6°0 T00°0> 1> 100°0> 97T +'01 10§ £7C STOC'90°ST
Q> SPT 602 64T £ T'TT £'6 0100 1T T00°0> Q' T> T00°0> £vT 0'Z1 £9¢% €'5¢ S10Z'90°60
0g> CET £61 €91 G'9 80T b8 2000 L0 T00° 0> 01> T00°0> LCT 201 Ll £E S10€'90°80
0Z> LPE 00¢ LLT '8 61T T0T c10'0 0’1 100°0> 01> T00°0> 0'ET £'TE 1A £0Z S102°90°Z0
oz> ST 50T 181 L 1T £'6 010°0 8'0 100°0> 01> T00°0> T¥T T '8k 0've S10C°90°T0

§L0Z INNF
b
aseyd

LB I fn I m I I Sy e LB yeinonieg LBt Jwiror Lwybr b nE\mn a1ed

*HN B Wb Pea |IMoIN | olussiy [T | HED XON 208 Ol $Nd | Bunoyuop
092 £0 {e)ozuag
STOT HHIWILJIAS OL 'TIAdV

LAOdHA SALV.LS AONVITdINOD TVINHANOIYIANH

I1 % 1 - 9seqq yuep] Jamod aande)) paseq 20D MIN €F X T

(*D *D) vdwey) - uslusp :ys1q ‘“aeseN redon 0°d

‘AL T ANVJINOD HHIMOd dVOVITTIVS

aBpeymouy Woj 1amog




(43

‘6002°L1°91 Pejep uojesynou (3)9z28 ¥ 'S 'O - spaepuejs Ajend Ay JUSIqUIY [euoReN 12d Sy ..

POUISIN
pouIeI 1o818
poyleiy sisAleuy uuyooH | oyeen
M8 | fdoosonoads potisw dOISYY 00 Aq pemoljoy 9 | RisoM POLHS SPOUISI
sjou suwooyd AN OLBLIABIE) 159
HianN UOIOEBNXT JUSAIOS | qoder |paAoidul]
aydopl b
aljIPoiN
SOVYYN
cov 0002 ool 0t 02 09 01 0¢ 08 03 00l 09 Jad
se spwry
0z> GOT | 61c | 16F | £9 [POT 1 ¥'8 £00°0 ¥0 | 100°0> 0T T00°0> L2l 901 TL¥ 802 5102 Z0°8¢
oz> €FT | 90 | ¥AT | €L | 9TE | 96 500°0 90 | 100°0> 01> T00°0> a TZl IS 6CC S0 L0°/¢
0z> ¥G1 | ¢ic | GBT | #'G | 86 | #Z 0100 80 | i000>| O7T> T00°0> 05T TET Z'0S Z'0¢ G102 4072
0c> SHT | 90¢ | 9ZF | 19 [SOT | £8 Z00°0 ¥0 | 100°0> 01> T00°0> TP SZT [ ¥IZ | G102 £0°0¢
0> 091 | Zi¢c | €61 | ¥9 | 8TT | 88 S00°0 60 | 100°0> 01> T0G°0> gEer LTT 8y €%C | Q10T LOFT
0z> ZhT | t0¢ | €41 | 9L [ STt | €6 3000 50 | 100°0> 01> T00°0> TET 601 £ 9% ¥ze G107 Z0°ET
0c> £G1 | 80z | 0BT | £'S [ 60T | 84 010’0 g0 [ T00°0> 01> T00°0> [ 0zt 6F 767 G10¢ Z0°Z0
0¢> €67 | €12 | 881 | 89 [ 90| T1'8 8000 S0 | 100°0> 01> 100°0> 9E1 61T Z 08 TEC ST0¢ £0°90
SLOZ ATINr
nE._mn
I i " ! m I _ LyBri nE_.mn UL EM MM_uMmm Luybd LuyBr LB LuyBri LuyBd a21eQ
°HN B T peal  [IMOIN | OIUSSIV ' aikd | HO XON 208 OMd | FUNd | Bumoyuoly
[o]8] £ {eJozuag
ST107 YAIIWALJES OL TIAdV

LIOdTE SNLVLS ADNVITANOD TV INTNNOUIANA

(5 *9) eduey) - udfuep 31 “aeseN [eded +*0Q'd

[ % [ — 958y J Jueld Jamog 2ande) pased (20D MIN €7 X T

AL ANVANOD HIAMOd AVOVITTIVS

alipepaouy Wolj:lamnod

HASH




"6002°L L9} PoIEP UOHEINIIOU ()9Z8 ¥ °S "D — SPIEpUEIS A3[en Jiy Jusiquiy feuoneN Jod sy .,

pPoya
poyien "o8I9
poyIaN sisA|euy UyooH | ayeso
ooy | fdossomosds | :%EOMMM o dOlSVY 09 Aq pamoiio} % | giseom | _W%_wﬁo P
HIAN ) UOBOBIIXT JUSA|0S qooer |pencidwy : :
aydopuy D
alipon
SOVYN
covy 0002 00l o'l 0c 09 oL 0°G 08 08 00l 09 Jad
SB spui]
0z> bPI | L0 [ 94T | 6S | 66 | 24 9000 €0 [ T00°0> 01> T00°0> 8'ET S 1T 8'8F [ GTI0Z' 80°S¢
0Z> SET | v6T [ 89T [ @9 [ T01 | 97 £00°0 E I IEE NE T00'0> 9'sT 0T T°ES Eve | ST0Z80PC
0z> o9rT | 20C [ 94T [ €9 | +0t | v8 S00°'0 20 | 1000> 01> 100°0> 19T %1 615 9'1TZ | S102°86°0C
nz> LET | V6T | 29T | €5 |96 | 69 800°0 €0 [ 100°0> 01> 100°0> 61 PET TS T'Ee ST0ZB0°6T
[ ST ] S0z 1681 | 09 [Zo1 | 18 906°0 20 [ 100°0> 01> 100°0> Ra 573 £°0S /'S¢ ST0Z'80°ET
0¢> PET [ 68T | #9T | 8S | 96 | 947 000 S0 | 100°0> S T00°0> I 811 8% 8€c | 5102'80°¢T
0z> vl [ S0z [ #4T | T'9 [ 20T | 28 800°0 7’0 | 1000> 01> T00°0> €57 9'cT £es 8'0¢ | S102°80°%0
0Z> ePl | 96T [ 89T | ZS | §6 | ¥<Z 500°0 €0 [ T000> e T00 0> LYY 4 615 9'Ze GI0Z'80°E0
§10T 1snonvy
LB
(wyBri 2l It I CLEEA | Pl s | b (wyBrl QMMM”_MQ LB | B | B B | uybrd aeq
HN R R PEST  |ISOIN | oluesty ' wkd | CHO XON %08 YNd | SYNd | Bumojuow
(8}0] €0 (e}ozuag
STOT HAHINALJAS OL 'TIHdV

JHOJHH SOLV.LS HONVITIINOD TVINTNNOUIANT

(' *D) edmey) - nSluer :s1q “eSeN [edos) g

II 2 I —3seyq jue[q Jomo] 2ande)) paseq 120D M §F X T

ALTANVAANOD ¥IAM0d AVOVITTIVS

abpajmouy woy Whmkom




14

1321

‘60021191 poep uoneayou (3)928 ¥ °S "9 — splepuels Ayrend iy Jusiquiy jeuoneN Jod sy ..

poyIsiN
poUIBIN 19819
poLa sisfjeuy yuooH | oveen
M8 | Adoosonoads | oolicioua an dONSYY 99 Ag pemoyjoy 2 |mwem | ol | !
HIAN : uofloBNXg JUsAloS | qooer |panoidul ; :
aydopu| o
sljIpon
T L £17 8'8 +00°0 £0 T00°0> 01> T00°0> L'ET €11 R P'Ee S102°60°6Z
0> OST | Ti¢ | 18T | 69 | ¥0I ] T'8 £00°0 0 | 100°0> 01> T00°0> TR 44! 008 1%2 ST0Z 60°8¢
0c> T | c0¢ | OLT | §§ | §6 | &4 300'0 €0 | TODO> 01> 100°0> 6ET 617 £¥S 0°9Z | G10T'60°¢C
0z> GeT | 80¢ | 691 | 04 | TIT | 68 £00°0 ¥0 | 000> 0O'I> T00°0> €61 ZEl EEE vE€¢ | S10C60°1¢
0Z> TPT | 00C | €47 | €4 | 911 ] €6 5000 50 | 1000>] OT> 100°0> A 43 125 LFT G10Z'60°ST
0z> 95T | 1t¢ | ¥BT | 8'S | 86 | §'Z 000 €0 | 100°0> 01> 100°0> §ET S 1T ¥ T8 S /¢ GI0Z 60°¥1
0z> 85T | G667 | 691 | €9 [ SOT | €8 Z00°0 T0 | 100°0> 0T TOD 0> TT T 6% ¥ 52 5102 60°30
0z> TGT | 11e § 181 | LL | PTT | OB 500°0 0 | 10070~ 01> T00'0> [ 4 S'ES 5¢Z | 5102°60°20
0z> gpT | coe | €41 | 89 | 90T | ¥8 £00°0 50 | _100°0> 01> 100°0> B'ET LTT T'ES vPZ | SI0C'60°10
GL0Z ¥3dIN31d3S
B
wwmsm
nE__m: I I I il i 1 nE__m_._ .,.E__mq_ nE_qmz sjenomnied nE__mn mc:m: nE_,mz m:.:mz ﬁ_.Em: ayeg
°H4N 7B i pee  |[MOIN | JMASIV [N sk | CHO XON 208 OHNA “ZNg | Bumojuow
0D 0 (e)ozusg
STOZ AHIWALJLAS OL 'THIdV

LHOdHY SNLVLS ADNVITINOD TVININNOHIANE
(0 D) edwey)) - udluep :s1q “1EdeN [vdoD 'O°'d

11 % 1 —9seyy Juelq Joaog dande) paseq [¥0D AN €F X T
"ALT ANVANOD JAMO0d AVOVTIITIVS

abpajmouy wolp ramod




¢t

REET
18819
oI :
pouIsIN sisf[euy YyooH | exesn
Mum Adoosomoads | Lummcohwwﬂ AN dOISWY 29 Aq pamoyio} 3 |mwom | mw%ww_@ %mw“wﬁ
HIaN : uoloRLXT JUSAI0S | qooer |paaciduw| IR
aydopu "
aIpo

SOVVN
00 0002 001 o'l 0z | 09 o'l 0' 08 08 001 09 1ad

Se s3I
Q> 6ET Z1¢ £LE Z2's g8'6 9/ cI0°0 T T00°0> 01> 100°0> 9T 801 S6F LET STOC 008
Qz> €ET 16T SoT 6'S 40T T8 £T0°0 €T T00°0> 01> T00°0> 0'cT 6'6 89% rARY A STOZ ¥#¥0°6C
o> T+T 90¢ 04T 9 TTIT '8 STO0'C o7 T00°0> 0'T> 000> 2 01T Lev g STOZC PO EL
QZ> 0ST 1¢ €8T L 711 9'6 CT0°0 Z'1 TO00°0> 01> 000> SPT [ T6¥ tee ST0Z'PO'CC
oc> eT 867 ToT 0’9 0T £'8 STO'0 T'T T100°0> 0'T> T00°0> 9'cl 1T £°08 €T STOZ PO 9T
oc> 98T 0ze £8T £'9 e (2304 100 1 T00°0> 01> 000> TEL L6 8% e STOZ PO'ST
Qz> BET 0 0LT £'a S'0T1 18 ZT0°0 £7 T00°0> 01> T00°0> T 9°01 8°'sPk £°T¢ STOZ #0060
0z> gz1 £61 65T T TI1 9'6 STOO 7 T100°0> 01> 000> 2'T1 01 Ly o'Fe STOZ+0°80
oe> <ST o1z 08T g a'6 Tz €100 1 T00°0> 01> 000> SET SI1 2'6¥ 2'ee STOZ PO CO
QE> 01 coe 891 g9 01 £'8 QTO0 0 1 TO00> 01> 000> 6'CT 801 Yars ] 1T STOC #0° 10

§1.0Z TNdV
nE.,m-._
JuyBr mn i _ I I _ B | wybd | uyBr EM_w_Mp_w.n__ma LB Jw/d /B JuBr | B e
SHN - i pea  |lpoIN | ofussiy [SE M dyeo xoN | ‘zos | ®md | 5w | Bunosuon
09 ‘0 (e)ozusg
LIESUOS :UOIEo0™
BuLIOHUO AIEnD 1Y JUSIqUIY 9pISING
Ny - T1avL
STOT HAdIWHALJAS OL TIddV

LIOdHY SNLV.LS HONVITdINOD TVINTANOUIANHT

II ¥ I —9seyq yuejd Jomod dande)) paseq [60D MIN €F X T

(‘9 *D) edwey) - asfuep sy “aeseN [edoo 'O d

"ALT ANVJINOD YIMOd AVOVITTIVS

aHpojM oY WOl JaMay




9¢

‘60021494 PojEp UonRIYROU (F)9Z8 " 'S 'O — SPiepurls fenD Ay JuRiquiy jeuoneN Jad sy .,

[eTeTHETTY
lasia
pouisiN !
poule sisfjeuy yyooH | exesn
a2hn oLlawl oyle Spoyle
w_o_m Adoosogoeds | o BRTE dOISYY 09 Aq pamajioy g | ®IwOM| __wm%ﬁ@ mmmw_z
HIaN : LONOBIIXT JUSAI0S qooef |paactdu) ; :
aydopu| 0
aylpoy
SOVVYN
0ov 0002 001 0L 0z 09 01 0°s 08 08 0ol 09 lad
se sy
Qe> SCT L67T £9T L9 L0T 6’8 11070 60 100°0> 01> 100°0> TET €17 905 9t ST0C50°9¢
0> 6ET S0¢ | PLT 69 66 8L £I10°0 L0 100°0> 0'T> 100°0> T L°0T 005 §'1¢ ST0C'S0'5¢C
oc> 12T 681 SS7T L°L 1T 6 010°0 01 100°0> 01> 100°0> £CT T1T 9'1S9 8¢ ST10Z°50°'6T
oc> ST [Ae14 SLT £°9 £'0T 18 Z210°0 1 T00°0> 01> 100°0> 8'CT T°0F £6% 9't? S102°S0°8T
Q> 8¢t 61 291 L 1T £6 110°0 60 100°0> 01> 100°0> 0'tE |4 L9 ' 0¢ ST0C°G0'CT
Q> ST1 8871 16T 1’8 cT 00T £10°0 T 100°0> 01> T00'0> TET €11 9°'8r TEZ STOCSOTT
ra=g T#T 102 | 24T g9 0T '8 0100 8’0 100°0> 01> T00°0> g7t 6°0T 105 £'TC S102°50'60
0e> oCct 61 B6ST 6L £1T T°'6 <1070 Q'T 100°0> 01> 100 0> T°ET T'TE 1°8% £°0Z STOZ SO0
5102 AVIN
Ly
LB I i I I i I cuybrl LB B mumm_.m._wp__hmm Ly Jwyed mE__mn LB | wybnl ajeq
*HN “wyBH R pes  |I9HOIN | olussy %o okd | THD XON 208 SN SZ7nd | Budojuow
02 Q0 (elozuag

"600°LL"9L poIEP UOHRIYROU (F)9Z8 Y °S "D — SpIepuelS Afend Ny Jusiquiy [euocieN 48d Sy .,

STOT HAGINH LIS OL 'TIddV
LIOdTT SALVLS ADNVITdINOD TV.INFINNOTIANA
(‘o *n) edurey) - n3laep 151(] “aeseN [BdoH *0°d
IT % I — aseyq yue]d 1m0 sande)) paseg (80D MIN EP X T
‘ALY ANVAINOD HIMOd AVOVII'TIVS

ShpaMoLy Wol JeMod




LE

poUBIN
Jasre
POUIBN !
poulay siIsAieuy yuosoH | oyean
an outsw oy spouje
m_o_m Adoosonoads | Lummmmws AN dOISYY 09 4q pemojjoj B | misem | bo >wm_o uummw_\,_
dIAN ’ UOIORIIXT JUBAIOS gooep |peaciduw) : ;
audopul : o
SYIPON
SDVYVYN
ooy 0002 00l oL 14 0’9 0l 0°g 08 08 00l 09 Jad
Se sjwn
o> 05T | TT¢ | 08T 0L 10T '8 800°0 0T 100°0> 01> 100°0> 8'+1 6'¢T 0'Cs Pl ST0C'90°0E
0g> 8ET | 96T | SST | T'9 [ S0F | S8 070°0 80 T00°0> 0T> T00°0> 9'ET 1T 6% 9'1¢ S10C’90°6¢
o> EE€T | 902 | OLT 6'S 8'6 8z Z10°0 0T 100°0> 01> T00°0> LT 80T 9’18 6'€e S102'90'¢e
0Z> LPT | 9TC | 08T T4 | L'TT T'6 0100 90 T000> 01> T00°0> T'ET 21T 6'05 8'7¢ §I102°90'Z¢
0z> 0cT [ o0z [ 291 | £9 [80T ] £8 600°0 60 T00°0> 01> T00°0> 01 [ 4! S¢S T'vE S10T°90°91
0Z> €61 [ €1¢ | 28T | 9S |[Z11 ] 94 010°0 T T00°0> e 100°0> LET 1T Z0S 6'Fe Si0T°30°ST
0> OCtT | G0¢ | 69T | S 7 | 41T 6 Z210°0 80 100°0> 0t> 100°0> 82T 60T 9'/p L712 ST10¢°90°60
0> £cl | 66T | 8GT | 69 | <201 | 18 0100 0¥ 100°0> 01> 100°0> AR ¥'TT S'6v e ST0Z°90°80
0Z> 6PT {212 | 621 | 85 | 96 | 94 800°0 1T 100°0> R 100°0> LET €711 018 5¢e S102°90°20
0Z> LET | EQ0C | 99T 89 £01 P8 0100 e'0 100°0> 0o'T> 100°0> 0'vT <zl 0'6b 9'TZ SI0C'90°T0
SL0Z INNr
nE_.ma
gunbr i I ! L i I RIVVIeH Ly nE..mz muMw_M_uMmm /bl n_.Em: nE_,m; LB cuyed aleq
 HN 7B B PEST |IDIIN | oMueslY | T aikd | CH XON ol Std SZNd | Buuopuop
(010) ‘0 {e)ozuag
ST0T HHHIWHLJLES OL TIadV

JHOJHH SALV.LS HONVI'TdINOD TVINIHNNOJIANT

('o D) edurey) - 1sluer 3s1(q ‘aeSeN [vdon g

11 % I —3seyq Jue[] Jamog dande)) paseq [60D MIN €F X T

"ALT ANVJINOD YAMOd AVIVITTIVS

sBpapm oy woly

ramod




8¢

600Z°L4"9) POIEP LOHROKIOU (F)928 Y °S "D — SPIEPURIS AjjenD Ay Judiquiy jeuofieN Jod Sy ..

poulsiy
POyl 1os19
poyisiy sisAleuy yyooH | oxesn
spoye
Mmm_ Adoosonoeds | zmﬂoﬁm A dOVSYY 09 Aq pemojjoy % | ®sem | ﬂ%.wﬁo nmww_a
HIaN : UONOBNXT JUSAIOS | qooer |peacidu R
aydopu o
SUIPCN
SOYVYN
oov 000¢ 00l o'l 0C 0’9 o'l 0's 08 08 00l 09 Jod
se spuwir
0c> TeT | 2ic | ¢81 | €% [Z0I] vZ | 8000 50 | 1000>| 01> 700°0> 611 66 7'6v gZ¢ | G102 /08¢
0z> €b1 | G0¢ | ZZ1 | @8 | Tel | 10T | 9000 0 | 1000>| 01> 1000> P54 601 T6v i¢_ | S10¢Z0°Z¢
0z> TET | 861 | 791 | €7 | TIi | 06 | 6000 £0 | 1000> | 01> 100°0> ZET ETT 205 0°€¢_ | G100 Z0°1€
0> 251 | GeZ | 881 | 19 | #O01 | 18 | 7000 g0 | 000> | 071> 100°0> 0ET Tot &b Sc¢ | 61027002
0z> bpT | 60 | 841 | 85 | 96 | GZ | w000 0 | 1000> | 071> T00°0> 0zt 0°07 15 507 | G102 Z0°PT
0z> 0GT | €12 | ¢81 | OZ | 8T1| £€6 | 2000 g0 | 1000>| O1> T00°0> VET STT 5B €ee | GI0CZ0ET
0z> THT | 90¢ | 941 | €9 | v0i | 18 | 6000 S0 | 000> | 01> T00 0> 621 ¥ 0T 76 5€Z | G102 Z0°Z0
02> €G] | Tec | ¥81 | TZ | €111 €6 | 9000 £0 | 000> | 01> T00°0> LT €11 Tiv S0¢ | 61022090
SL0Z ATIAr
nE_,mu
LBl n Il I 1 ] I bl | wyBd | wyBr mamm_ ”M__ﬁhmm (Bl QB | b LB | wyBd ajeq
SHN e e pee  [foyon | oluasay [0 Sl SHeo XON | 208 | Omd | SIWg | Bumonuow
Q2 0 (e)ozuag

‘60021101 pajep uonediou (3)9z8 M 'S 'O — spiepuels Ajjend 4y wusiquy jeuoneN sod sy

LIHOLTT SOLV.LS IONVITdINOD TVINANNOUIANY

11 ® I —9seyq jueld 1omod sande) paseq 160D MIN €7 X T

STOZ JHIWHLLES OL 'TIIdY

(- *D) edwmey) - u3luep ysiq “rede) edon '0°d

"ALT ANVAINOD HHAMOd dVOVITI'TIVS

afpajmoiy WOl HM0g




6t

‘60021191 Pajep uonedyou (3)9z8 'Y 'S 'O — Spiepuels Ajjend iy jusiquiy jeuoyep 1od sy .

poueN
i@sie
poulsiy -
ouyie sish|eu 20 oyes
anig | g iW poujew P HUTOH | AEes pouIoI SPOYSIN
sjou 008030803 ouIBWOIOUL AN doVsvv 09 Ad pamoj|o} 8 B SO ILIBWIABIE) 1881
HIGN : UOIIDBNXT JUBAlog | qooer  |paaoiduw) : :
aydopuj P
PO
SOVVYN
oot 0002 00l 0l 0Z 09 oL 0's 08 08 goL 05 Jod
Se S}
0z> /€T | %0 [ w41 | 02 [TTT] €6 Z00'0 ¥0 [ 100°0> 0> TOD'0> L7C1 £071 28 R 5102 80°S¢
0z> DET | Z6T | 691 | ¢9 [POT ] 08 5000 $0 | T00°0> 01> T00'0> Sel LTT 0'1S ¥ EC G102 80°%2
0z> G | 88T | 8S1 | 95 | 96 | L'/ €000 70 [ 100°0> 0> T00'0> 05T T¢I 9'Zs 8'7C ST0Z'80°02
0z> k1 | ZTC L 18T | ¥4 | Si1 | T6 #00°0 ¥0 | 100°0> 0E> T00°0> 8'El TT1 €05 Ve ST0C 80°61
0c> EET | TOZ | OLT | 19 [C01 | 64 000 90 | T00°0> 01> T00°0> 8zt 201 T°ES £7e STOC B0'ET
0z> €T [ S0C | €41 | €9 | 01| £8 S00°0 S0 [ 100°0> 01> T00'0> Pl E£ct +'0S 0've ST02'80°¢1
oz> ZET | 861 | £8T | Z§ | €TT | 8Z £00°0 Z0 | 100°0> 01> T00°0> LET Z11 T'1S 9'1¢ ST0Z 80°%0
0z> ¥PT | #1¢ | G4T | 89 [ 801 | 18 S00°0 €0 | T00°0> 0> T00°0> 0T TZ1 T'6% [ ST0Z 80'ED
G102 LSNOoNV
] cuyBr
ﬂE__mz i Ii _ m It _ nE__mz ..”_,Em; LB muMwM—mMmm nE‘_mm nE_.mz JuyBr nE_,m: n:.:mz ajeq
- P ",
®HN T 7B PEs  |IOIN | DlasIY |0 o ikd | TH XON 208 g SZd | Bunojuow
02 0 (e)ozueg
STOT JHIIWALJAS OL 1T[ddV

LYOddd SNLV.LS HONVITdINOD TV INFIWNOUIANA

(0 D) edurey) - n3fuep :s1q ‘reden fedos 0°d

11 % 1 —osey g Jueld Josog dande) paseq 80D AN €F X T

"ALT ANVJNOD JIMOd AVOVIITIVS

alipapmony wosy ramog

MSH




oy

‘6002°LL"9) Pajep uoneayou (3)9z8 "M 'S 'O — spiepuels Ayjenp Hy usiquiy jeuoen sod sy .,

poyisiy
poulsiy Josie
pouiei sisfjeuy uyooH | =e89H
oyle
T | Adoosowosds | oo Af dOISVY 09 Aq pemolo} 2 | misem | oo | et
HIaN ’ uopoenxg JueAlog | qooep  (percidw ; :
aydopuy 0
elIPoO
SOVVYN
oo¥ 000z ool oL 02 09 ol 0's 08 08 ool 09 Jod
se sy
oc> get | 461 [ 89T | 19 [#01 | 58 T00°0 £0 | T00°0> 01> 000> A €07 9°05 F5¢ ST10Z°60°8¢
0z> ST | 061 | T4T | 84 TT 06 +00°0 ¥0 | 100°0> 01> T00°0> BET E11 T'%5 L'FE S0 60Ce
0> €Ct | 10¢ | 89T | 2§ | E6 | €4 5000 10 | 100°C> 01> T00'0> L€ FA £'08 1'€e S10T°60°TE
0> ofT | 60Z | 64T [ #9 [ SOT | T8 £00°0 20 | 100°0> 01> T00°0> TFI Tel 59'ZS §'5¢ S102°60°GT
0z> 9zt | 6T [ #9T | €74 [ ZTTT | ¥'6 900°0 €0 | 100°0> 0T> 700°0> A4 ¥ 01 8’15 8'1e 5102 60°FT
0z> ZET | 861 [ /9T | T'S | ¥'8 | 99 £00°0 ¥0 | T00°0> E 100°0> 9ET 61T T£S £°5¢ S10¢'60°80
0> 9¢t | 98T [ 45T | 65§ [ 56 | T4 S00°0 €0 | 100°0> 01> 100°0> L'ZT 301 s T'ET ST0Z°60°/0
0> €T | /0¢ | 69T | 2 | TTI1 ] €6 Z00'0 T°0 | T00°0> 01> 100°0> v'ET LT1 Z LIS 6'0¢ ST0C°60°T0
SL02 ¥3aNI Ld3S
/bl
nE__mn o i _ I L I Luybr Lauybr Lubrl mu_w_wwn_um_mn_ Luybrl LB nE_.mn LBl | wyBr ayed
SN T B pesT  |IOIN | dluesty | o Sikd | THO XON 208 O SZNg | Bunonuop
02 *0 {e)ozuag
STOT YHIINHLLAS OL TIddY

LIOJdHY SOLVLS IDNVITJAOD TVINHIANOIIANA

(0 D) edurey) - nSluee :s1q ‘redeN [edod +0°d

11 % [ — st Juelq waog aande) paseq (80D MIN €7 X T

‘ALT ANVJINOD YAMOd AVOVIITIVS

aBpajMouy Wodl 1eMog

MSM ¢




poUyIsiy
lasia
LIE :
poula sishleuy UyooH | ayean
an oyjaL : oyla spoye
aod | Adoosonoads | SRR doVsvY 09 Aq pamoljoy R | mwem | o P
HIaN ’ uoRoENXJ JUaAI0S | qooer paaocadw) : '
sydopuj o
SHIPOW
SUVVN
00r 000e 001 o'k 1A 09 0L 0’9 08 08 003 09 lad
SE s
0z> ObT | G0Z | €41 | €6 | G6 | 0L Z10°0 ZT | 1000>| 071> 100°0> Tl 11 T7% T1¢_ | GT0C PO 0E
0z> TGT | €12 | 18T | &9 | 90T | 88 600°0 €1 | 10005 071> T00 0> £El 201 6'8% 0'E¢ | GIOZ+06¢
0> €VT | 90C | €41 | TZ | CIT | ¥6 110°0 TF | 1000>| 01> 700°0> ERa 1°CT 65¥ §€c | ST0Z PO EC
02> 79T | 02¢ | v61 | 6S | 96 | €2 £10°0 ¥T | T000>§ 071> 100°0> 44 LT 8% £1¢ | Glocv0Ce
0¢> €51 | Zi¢ | ¥81 | 0L [0IT [ €6 0100 0% | 1000>] OT> T00°0> SET PIT Lvy LIC | GI0C P00 9T
0z> 6ET | 60¢ | 0ZT | ¢9 [ Z0T | T8 £10°0 21 | 000> 071> 100°0> £pT 61T 0S¥ T%C | GI0C PO'SGT
0c> TOT | G¢c | #6F | 89 | #OT | S8 11070 0T | 1060>] 01> T00°0> TET 1T 697 £0¢c | G10¢ ¥060
0¢> PST | €1¢ | ¢8T | 8S | 86 | 87 8000 v'1 | 1000>] 01> T00°0> 8T 977 0'6¥ Z¢c | S10C¥0'80
0Z> vl | 80C | GZ1 | 7L |€T1 | ©'6 €700 T1 | 1000> | 01> T00 ¢G> [ 611 6PF 16T S10C 020
0c> 09T [ 0cg | 161 | 99 | T0T| €8 1100 Z1 | 1000>] OT> T00° 0> TET Pt 0'ZF v'1e | G102 +0° 10
SL0C T4V
LB
cuybr i i _ n I _ Luybr n.Emn n::mn mumm._ww__.ﬂ_mm Lwbrd cuyBr LB RV LBt aleq
EHN B B Pea  IDOIN | OIUSSIY |\ o iAd SH?D XON 08 O STNdg | Buuojuop
(o}] €0 (e)ozusag
eleALIeN :uonesoT]
Bulioyuop Ayijenp Jry Jusiquuy apIsino
(4) ¥ —31gav.L
SI0C JHIIWHLJAS OL TIHdV

LIOdTT SALV.LS ADNVITIJNOD TVINTANOUHIANT
(o D) edwmey) - n3luep :-3siq “aeSeN [vdoo Q' d

I % 1 —?sey{ Jueld 1m0 dande) paseq 180D MIA €F X T
"ALT ANVAINOD 3IMOd AVIOVITTIVS




oy

‘6002°LL°9L PaIEP UOfIRIYNIOU (3)928 "M S O — SpJepuels Ajfend) iy Jusiquuy JeUoiEN 18d SV .

emET
Jasia
poylsiy ;
PoyN sIsAjeuy YyooH | exeso
mwm Adoosonosds | bmw.._u%wﬁ A dOISYY 29 g pemoljoy 3 |®wem| MMHMWO mwmm%z
NIaN : uonoeNXJ JUeAjogs | qooer |paaosdul) e
audopuy| D
sUIpop
SOVVN
00¥ 0002 0L Wy (¥4 0’9 0L 0'g 08 08 0oL 09 dad
se sj|
oc> ict1 06T £S8T 8L 40T '8 6000 <'T T00°0> 01> T00°0> g'cl 91T T'iF 6T S10Z2°50°9¢
0Z> 05T +0¢ 8.T 19 8’6 S'L 2100 11 T00°0> 01> T00°0> €T 21T o t#EC STOC S0°SE
0> irT 10¢ 89T Q'L 901 6'8 800°0 60 T00°0> Q1> T00°0> LET 60T 6'SP e GT0C'S0'6T
0g> et £6T PST 89 01T 9'8 TT0°0 T 100°0> 0'i> 100°0> S'ET 1T Fara - 7°6¢ G10C°'50'81
oc> 6v1 602 8LT <L g'6 '8 £L00'0 L0 100°0> Q1> T00°0> PET 801 1°8F +°1¢ ST0Z'S0°¢CT
o> b1 6T Q9T 6L 11T T'6 1100 1T T00°0> 01> T00°0> 0'vT 1t 2'08 £'ee STOC'SO'TT
(r 0£T 26T 68T A S0T g'8 6000 80 T00°0> 01> T00°0> PET PIT T°9% 2°0c ST10C'S0°S0
0c> arT Foe G/T 9 9’6 Ll Q100 0T 100°0> 01> 100°0> £ZI 60T 8y g'¢e S10Z2°S0°%0
S1L0Z AVIN
wiybr
£
B 1l il i m It 1 QB | uyBr | uyBH mu,w_wwﬂ_mmm B | uyBnl | b JuB | uyBri ajeq
°HN o A pea1 |IooIN | oiussiy 070 el S0 XON 208 Opg | Sung | Bumonuowy
02 £0 (e}ozuag

‘600Z°LL"9L PRIEP UOHEOYNIOU (3)928 M 'S "D — SPJEPUR)S A3ljenD Ay Judlquiy feuoneN 4ad SY ..

LIO4dTI SOLV.LS HINVITTdANOD TVINIHNWNOIIANA

11 % 1 —9seyJ yue(g Jomog aande)) paseq (60D M €V X T

STOT YHAWHALLAS OL 'TIHdV

(0 D) vdwey) - usfuep 1ys1q “xeSeN [edo 0'd

"ALT ANVJNOD HIMOd AVOVII'TIVS

aOpaIMOLY OIf: IaM0d

MMSH am,




i

pouPn
pouje ose
poyialy sishleuy Uyaol | axess
oo 0
o3 | Adoosonoads | owomtd AN dOlSYY 99 A pamoio} R fwwmsem | ol e
HIaON ; uonoenXy A0S | qooer |[pasoxdul) ; '
aydopuj b
SLIPOW

SOVYVYN
ooy o000z ool o'l 0Z 09 0% 0'g 08 08 00l 09 lad

se s
oZ> 15T £1Z | 087 5'S 56 £L 200'0 £'0 T00°0> Q' T> T00°0> ‘hdt S'ZE '8P 8¢ ST0C'90°0L
0Z> 6ET £0Z | 89T +'9 L0T S8 010°0 T'1 T00°0> Q1> T00° 0> TET 1T 9'1& 0'TZ ST0C'90'6C
0Z> QLT £6T £91 0'8 911 <'6 &00°0 6’0 T00° 0> 01> T00°0> A 7T 98P 0'vZ STOCS0'EL
0c> LST T1Z | #87 8'9 1T 9'g £00'0 9'0 T00 0> 01> 000> 0°ST ZEL 3 S TC ST0C'80'CC
0zZ> 9ET 83T £91 19 96 L 010°'0 50 T00°0> 01> 100°0> 0°ET 91T P iy 6'T¢ ST0Z'50°91
0g> PET | 00C | §/71 6'S 80T '8 900°'0 01 T00 0> 01> 100°0> Pyl 12T 6'9t £'C STOZ'90°ST
0z~ TIST 91¢ | $81 A £11 6 800°0 L0 T00°0> 01> T00°0> TET S'11 9'6p 502 ST0Z'50'60
0c> 6PT | #0Z | 241 L9 80T '8 Q10°0 60 T00°0> 01> T00°0> CET ST £'8F vl S10Z2°50'80
0> LET 66T g91 08 G'11 36 S00°0 L0 T00' 0> Q' 1> T00° 0> 9¢l 60T 108 £°61 ST0Z°90°¢0
0¢> G581 1T 187 9’9 <01 '8 £00°0 90 T00°0> 01> 100°0> T€ET S'TT L6} 9'TZ ST0CS0'TO

§10Z INNr
wybr
€
nE__mz 1 I I i il _ LuyBri LuyBr cuyBr my_w_ww__‘_hmm LB nE_qm: n_.Em_,_ LB ﬂE_,mn ajeq
*HN “wiyBA B pesT  |19NOIN | olussty Lo ed|  PHO XON 208 OiNd szyg | Bunopuop
02 o) (ejozuag
STOT JHIINHAL4AS OL TIddV

LI0dTA SOLVLES HONVITJANOD TVINANNOUIANH
(-5 =) edwey) - usluep 7351 “aedeN [edo 0O d
11 ¥ I — asey ] Juel Jasmog aande)) paseq [¢0D) MIN £F X ¢
‘ALT ANVAANOD YHMOd AVOVITTIVS

ahpajAouy Woly famog




1474

"6002°11"9L PIIEP UonedLIIOU (3)928 Y °S "D — SpiepuElS Aiend iy Jusiquiy [eucyeN Jod SY .

’ poyisiy
Jasa
pouiaiy i
poyIeiN sisA|euy YyooH | ayesn
sed | Adoosonosds | ORERE dOISYY 09 Aq pemolo} w | misem | Poen | SR
HIAON ’ uCHoBIXT WISAICS qgooer {pancaduy : :
sydopu) b
2HPON

SOVYVYN
ooy 0002 00l ol 0¢c 09 0k 0's 08 08 001 09 lod

S sy
0z> kT | €02 | OLT 6'S T°0T g8 £00°0 50 T00'0> 01> T00'0> Vel 911 <08 ¥ET S10C°L0'8C
0> £9T | 91¢ | 161 09 L0T '8 S00°0 S0 T00"0> 01> T00°0> 8¥T SZl £¢8 [ 4 S10e° L0442
Q> LT £61 0L7 'S G'6 LL 8000 20 T00°0> Q1> 100°0> el 6°0T Ly T'TC ST L0°TC
0> TPT | &0 | 947 L'l T°IT 16 9000 60 FOO'0> 0'1> T00°0> 4! 1T Z'ES S'Ec Q10T L0°0C
QC> 2971 1¢¢ 161 T'9 $'0T '8 +00°0 S0 T00°0> Q1> T00 0> 8°ET 6'TT £°05 L6T STI0CZ0FT
0g> 95T [4 14 8T 8'G 9’6 SL 2000 L0 T00°0> Q'T> T00'0C> +Z1 301 Z'TS 9'Te STOCLOET
0Z> Lads +0¢C (44} 9'9 S0t '8 8000 £0 T00°0> Q1> T00°0> 1 Z'cl 9'6¥% T'EC S10¢€°£0°L0
oz> 29T £€CC £61 T4 £TT £'6 S00°0 ¥0 T00°0> o'T> T00"0> £CT 601 1°¢s £0¢ S10C L0900

SLoz ATNr
gubr
mn:mu i i I I n _ cwiBi LB Jwybr muw_wwn_hmnh LBt nE_qmn Lwer LBl R ajec
*HN w7 a7 Pes  [I9OIN | oluasay N k| HEO XON 08 Ot Sty | Bupoyuon
02 0 (e}ozuag

'600Z°L 191 PRIEP UORBILNIOU (3)928 Y °S "D — Spiepuels Ajend Uty Jusiquiy jeuoneN 1ad sy .

SHTHAIINIILJLAS OL TIddV

LIOdTI SNLVLS ADNVITdINOD TV.INHIWNOUIANA
(*o D) edwmey) - aGluep s “aedeN [edon >0 g

11 2 1 —9seyq puelg Jomod sande)) paseq [80D AN €F X T
‘ALT ANVAINOD ddMOd AVIVITTIVS

afipaimoly wosy, emMod

MSH




Sy

PoUiaiy
pouisI 1981
poyioi sishleuy yyooH | oyesn
an INENT oo spoula
ooy | Adoosomoeds | JomoNoUd AN dOUSYY 59 g pamojio} 3 | BwOM | ool ﬂwmwﬁ
HiaN . uonoenXg WaAl0S | gooer |pascadw) : :
aydopu| : 0
SIPOIN
SOVYYN
ood 0002 ] ({1 0Z o9 o'l 0's 08 08 00l 09 Jad
Se sjui
07> ZET | 961 | v91 | 19 [ €6 | &4 #00°0 Z0 | 100°0> (RES T00°0> ERa FAA oS Ltve | §102'80°S¢
0z> 8GT | Olec | 8871 | £S | 56 | 04 9000 ¥0 | 100°0> e T00'0> R LT T'H5 T'cc | ST0Z'801T
0> 6cT £8T | p91 [ 201 '8 Z00'0 £0 T00'0=> 0 T> T00°0> P ET Q'ct P'ov P §702'80°0C
oc> 9ET | 66T | O/1T | 69 [ 801 ] S'8 ¥00'0 S0 | 100°0> 01> 100°0> €51 ST 6°ES 8% | G10C'80°61
0z> /GT | G7¢ | S8BT | 8S | €6 | £/ 500°0 9°0 | 100°0> 01> 100°0> 0'ST 0'ET Ses 0’1 | STOZ80ET
0z> BT | 90C | 941 ] 19 | POT [ O8 £00°0 ¥0 | 100°0> 01> 100°0> 9'El 611 0'ES T€¢ | G102 80°CT
0z> GET | /61 | 991 | 8S | 96 | T4 5000 S0 | 1000> 01> 100°0> 651 £l ¥'15 ¥y | G102 8010
0z> /ST | £12 | 48T | 99 (o1 [ T8 2000 Z0 | 100°0> 01> 100°0> SpT 0eT 6'ES 0'cc | ST0Z'80°€0
S102 Lsnonvy
GE__m:
cwybr i g | n i I mE\mz Gyt RITT ) EM_NMF_H_«& LB LuyBr LB Ly LB aeq
CHN T T pEsT  [IDMOIN | dMUSSIV "o g | THO XON ‘08 Smd | STWd | Buuonuow
02 0 (ejozuag
STOT YAAIHLLAS OL 'I1ddV

LYOJTY SNLVLS AONVITIANOD TVINTANOUIANT

(‘5 *D) edurey) - xisfuep 1 ‘Aede)N [edon +0°d

I % I — 958y yuvld Iosog aande)) paseq (80D MIN €V X T

‘AL T ANVAINOD HEMOJ AVOVIITIVS




O

"600Z°L 1 "9) PajEp UoREILHIOU (3)9Z8 'Y 'S "D — SPIEPUE]S AJijenD HY Jusiquiy jeuoleN Jod SY

pouisiy
PoujeN 19519
oyle sisAleu 20 oxes
M |ty poyaL ey HUoH | SxE39 PO spoulei
s 0080J108dS5 dolIsvyY 09 Ag pamolio} ? 7 IS8
[ou SBWOIoYd AN DOLJBUIARIS) 1891
YICGN UoRoBNXT JUBAICS | qooer  |pascidu
aydopu b
SHIPON
0Z> 8GT | TT¢ | ¢8I | 6% | 68 | 69 £00°0 Z'0 [ 100°0> 01> 100°0> EvT (44 L08 £'¥¢ S102°60'6T
0c> ¢pT | TOZ [ 04T | 99 [ €0T | S8 1000 v'0 [ 100°0> 0'T> T00°0> 0°S1 TET 8'cs ¥ EC SI02°60°87
0Z> SbT | 6Tz [ 841 | TS | /'8 £9 Z00°'0 £0 [ T00°0> 01> T00°0> £El 0Tl €S $'6¢ ST0T60°2C
0> ZET | E6T | £9% T'L 9'1T T'6 FO0'0 T0 T00'0> 0'T> 100°0> L'2T 60T '8 B'EC STOC'60'1C
0> TFPT | S0C | 84T 8'S 6 gL Z00°'0 [ T00°0> 0'T> 100°0> 9'El 8°T1 £'55 8'1Z ST0E'60°'ST
Q> €91 | 122 | 161 1’9 ¥'0T 0'8 £00°0 0 T00°0> 0°'T> T00°0> i1 £l £s PeT ST0Z°60F1
02> €ST { T1z [ 8T | TS | 96 | ¥<£ Z00'0 0 | 1000> 0'T> 100°0> 6¢1 11 6 7S S¥C 51026080
0C> OFT | coz [ T/1 | 89 [ 901 [ £8 TG00 £0 [ 1000> 01> T00°0> 8p1 9T £'Es 852 510276020
0e> €9T | 9¢c | €61 | z/4 | TAiT| 16 000 70 | 1000> 01> 100°0> P ET €11 S ¥'ET S10Z'60°'10
SL0Z Y3AdIN3Ld3asS
b
aseyd
LB o I ! I I I LB nz.:m_._ Juybr openonsed LB nE\mn cubr Suybrt | wybr ayeq
: ‘2|
CHN “warBH K7 peeT  |IMOIN | dlussiv | Jikd | SH™O XON 208 e SZNd | Buloyuol
02 0 {ejozusg

‘6002°L 191 Pajep uonedyRou (3)9z8 'Y °S D — spiepuels Ajend Ay Jeiquiy feuogep i3d Sy .

STOT YHAWHLJES OL TIidY

LAOdHY SNILVLS ADNVITIANOD TVININNOHIANA

(‘0 D) vdwey) - uslueg :ysiq ‘e3eN [edod +0°d

[I 79 [ — 958y yuv]y om0 2ayde)) paseq 80D MIA €% X T

"ALT ANVJNOD JIAOd AVIOVITTIVS

SOpAPADLEY WOljaMndy




Ly

‘6002°LL 9L Pa3EP UOHERIYIOU (F)9Z8 Y °S "D — SPIEPUE)S ANjend 4y Jusiquiy jeuopeN Jad Sy ..

LIOdHA SNLVLS AINVITINOD TVINTNNOAIANT
(*o *n) edwey) - u3luep 351 ‘“aese) edoo Q' d

I1 % I —9seyq yue|q Iomoq sande)) paseq 20D M €F X T
"ALT ANVJNOD JHMOd AVIVITTIVS

poiaiN
1os19

Poyjely pPoUIRIN sishjeuy YyooH | ees) oo Spoue

anig fdoosompads | B dolSYY 09 Ag pamolio} 3 mwam | POl ek

sjousydopuy HION ' LOIOBAXT JUSA[OS gooer |paaosdw] : ’
P
SHIPOIN
SOVYVYN
oov 0002 ool o'l 114 09 0L 0's 08 08 00 09 lad
se sy
319NpuUOoI JoU SEM BuLIouoR
SL0Z TIRddY
" LB
(LuyBrl 2 i _ “ ! _ ﬂ_ﬁ “ I bl | uybd | wybd B_Mw_wp_ﬁmm B LBl | uyBr B | B ajeq
SHN T B peal  |[MOIN | olussay % T o k| SHED XON 208 O d s7yg | Bunopuop
[s]s] ie) (e)ozuag
pole| :uoi}es0T]
Bupiojtuoy Ayjenp iy juaiquuy apising
{4) v —3a1gvl
STOTUHAIINALIAS OL 'THIdV

abpemouy wosy tasod




3¥

'600Z°LL 9L POIEP UOHEILNOU (3)9Z8 ¥ °S "D — SPIEPUE}S AYfend i1y Jusiquy jeuopeN 19d sy ..

LIOdTI SALVES ADNVITANOD TVININWNOUIANT
(0 *) edwey) - nsfuep 151 aeSeN [edon *'0'd

1) % ] —9sey Jueld Joamog aande)) paseq [80D MIN €F X T
"ALT ANVAANOD JHMOJ AVIVIITIVS

FEMETTY
Josla
POLIBN :
pouieiN sishleuy yyooH | Mess
an oyl ouls spoue
o3 | Adossompeds |, oot AN dOVSYY 59 Aq pemooy 3 |gwem | ol Paah
HIAN : UCNDBIXT JUBAJ0S gooer  |pancidu ' ’
audopuy b
BYIPOIN

SOVYVYN
00¥ 0002 001 0l 0z 09 0l 0'S 08 08 00l 09 tod

se spwi
0c> 448 L6T 9Ll gL 1T 16 T10°0 <1 100°0> 1 O'T> 000> +ET T°I1T 08 b S10¢'50°9¢C
0e> 187 L0¢ 08T 19 #0 4 S00°0 6'0 100°0> 01> 100°0> S'PT 9'CT £'9F 997 ST0Z'S0°SE
0Z> PET 6T o1 6'S 9'6 Ll £00°0 v'T T00°0> 0'E> 100°0> Tl 0'cT 9es Z'5¢ ST0C'50'6T
0c> ErT 102 QLT Z'9 0T £'8 Q100 [ T00°0> 01> T00°0> 2'qT T€T 105 154 ST0C°S0°'8T
0c> LST 50C 981 9L 911 g9'6 800°0 1T 100°0> 01> T00°0> LET et £6% L 12 ST0Z°50°CT
0c> 09t STIC 16T T4 90T 18 £T0°0 €T T00°0> 01> 100°0> 8'vT ST1 TS o've SI0Z'SO'TT
Q> 2587 0T¢ €8T 'S S8 6'9 000 a1 T00°0> Q1> 100°0> E£ET £Tt 9'8¥F 9 STOZ'S0°50
0> 6¥T 661 9/T 99 Ft) +'8 2100 T T00°0> 01> T00°0> 6'+1 LCT 508 £'EC ST0Z'S0'v0

SL0Z AVIN
.%E;mn
Luybr m i I n il _ Lyl nE\mn cuyBri muw__m._w_ﬁmm Ju/Br L mE__m_._ Luybri JuyBri areq
°HN BT AT Pea]  |IPMOIN | SMIBSIV | o ikd SH®D XON 208 Sd STNd | Bunojiuop
09 0 (e)ozuag
STOT HHIINALAES OL T4V

abpaimaty Wwoiflanod




SAI LIAGAR POWER COMPANY LTD.

2 x 43 MW Coal Based Power Plant Phase -1 & II
P.O.: Gopal Nagar, Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
APRIL TO SEPTEMBER 2015

SRS IK

Powartirom knowledge

2,3  Source Emission Monitoring
One common chimney attached to Boiler No. | & Il is monitored for estimating
emission rates with respect to Particulate matter, Sulphur Dioxide and Oxides of
nitrogen. Online meter is provided for central monitoring of SPM.

2.3.1 Methodology of Sampling
The stack sampling was carried out by ISO-KINETIC METHOD using pre-calibrated
stack kit. Cellulose and Glass Fiber thimbles were use for collecting particulate
matter. The Sulphur Dioxide is estimated as per Emission Regulations (December,
1985) Part-lll, COINDS/20/1984-85 published by CPCB, New Delhi. NOx is
estimated as per IS; 11255 Part V| and ASTM D- 1607.

2.3.2 Result and Discussions

Stack emission monitoring was carried out for Boiler | & Il respectively. The emission
rates were meeting the limits prescribed by CECB and results were tabulated in
Table - 5(A) to 5(F). The summary of these results (APRIL — SEPTEMBER 2015) is

given below in Table - 5.

TABLE- 5

SOURCE EMISSION MONITORING Phase —1: FOR BOILER | & I
{Common Stack Attached to Boiler | & Ii)

Dust i Oxides of
Month Concentration Sul;(ari:‘u}'hll)r:z%))ude Nitrogen
(mg/Nm®) 9 (mg/Nm®)
APRIL 2015 SHUT DOWN SHUT DOWN SHUT DOWN
MAY 2015 SHUT DOWN SHUT DOWN SHUT DOWN
JUNE 2015 SHUT DOWN SHUT DOWN SHUT DOWN
JULY 2015 33.2 283.0 219.0
AUGUST 2015 354 269.0 186.0
SEPTEMBER 2015 41.2 280.0 219.0

The maximum value of dust concentration is 41.2 mg/Nm? observed in the month of
September 2015. Similarly the maximum values of SO; and NOx concentration are
283.0 and 219.0 mg/Nm?® observed in the month of July and September 2015,
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SAI LIAGAR POWER COMPANY LTD.
2 x 43 MW Coal Based Power Plant Phase — I & II
P.0.: Gopal Nagar, Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT

APRIL TO SEPTEMBER 2015

TABLE- 5(A)

OURCE EMISSION MONITORING Phase -1l : FOR BOILER | & Il

(Common Stack Attached to Boiler | & 1) .
Month Conc{zﬁ:ation Suiphur Dic;xide ?\l)i(ti:ltfgsezf
(mg/Nm®) (mg/Nm’) (mg/Nm’)
APRIL 2015 SHUT DOWN SHUT DOWN SHUT DOWN
MAY 2015 316 277.0 182.0
JUNE 2015 32.8 286.0 202.0
JULY 2015 31.7 312.0 242.0
AUGUST 2015 SHUT DOWN SHUT DOWN SHUT DOWN
SEPTEMBER 2015 SHUT DOWN SHUT DOWN SHUT DOWN

The maximum value of dust concentration is 32.8 mg/Nm® observed in the month of
June 2015. Similarly the maximum values of SO, and NOx concentration are 312.0
and 242.0 mg/Nm?® observed in the month of September 2015.

TABLE-5(B
SOURCE EMISSION MONITORING Phase —1: FOR BOILER — 1 &l
(Common Stack Attached to Boiler | & Boiler )

APRIL 2015
S;‘_ Parameters UOomM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 85 R
3 Dugct Dia. M 25 -
4 Duct Area m* 4.9 i
Flue Gas Characteristics
5 Temperature °'C USEPA 1,2,3&4
6 Velocity m/s USEPA 1,2,384
7 Volumetric Flow Rate Nm*/s USEPA 1,2,384
8 Particulate Matter mg/Nm® Shut USEPA 1,2,384
9 Sulfur dioxide “mg/Nm® down USEPA 6
10 Oxides of Nitrogen mg/Nm” Flue gas analyzer

> Method of estimation of Dust particulates, SOz

> As per emission Regulation (Dec, 1985) Part — Ill, COINDS/20/1 984-85, published
by CPCB, New Delhi.S

» Method of estimation of NOx: As per ASTM D 1608 — 77 (1990)
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SAI LIAGAR POWER COMPANY LTD.

2 x 43 MW Coal Based Power Plant Phase -1 & 11
P.0.: Gopal Nagar, Dist.: Janjgir - Champa (C. G.)
ENVIRONMENTAL COMPLIANCE STATUS REPORT
APRIL TO SEPTEMBER 2015

TABLE-5 (C)
SOURCE EMISSION MONITORING Phase —1: FOR BOILER — | & I

(Common Stack Attached to Boiler I & Boiler Il

MAY 2015 _
S;. Parameters UOM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 86 -
3 Duct Dia, M 3.9 -
4 Duct Area m? 11.9 -
Flue Gas Characterisfics
5 Temperature °C USEPA 1,2,384
6 Velocity m/s USEPA 1,2 3&4
7 Volumetric Flow Rate Nm®/s USEPA 1,2,384
8 Particulate Matter mgle“” Shut USEPA 1,2,384
9 Sulfur dioxide mg/Nm”® down USEPA 6
10 Oxides of Nitrogen mg/Nm”° Flue gas analyzer

» Method of estimation of Dust particulates, SO.:

> As per emission Regulation (Dec, 1985) Part — Iil, COINDS/20/1984-85, published
by CPCB, New Delhi.S

» Method of estimation of NOx: As per ASTM D 1608 — 77 (1990}

>

TABLE-5 (D)
SOURCE EMISSION MONITORING Phase —|: FOR BOILER -1 & I

{Common Stack Attached to Boiler | & Boifer Il)

JUNE 2015
S:;’_ Parameters UoM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 85 -
3 Duct Dia. M 2.5 -
4 Duct Area m* 4.91 -
Flue Gas Characteristics
5 Temperature °C USEPA 1,2,384
8 Velogity m/s USEPA 1,2,384
7 Volumetric Flow Rate Nm®/s USEPA 1,2,384
8 Particulate Matter mg/Nm® Shut USEPA 1,2,384
9 Sulfur dioxide mg/Nm’ down USEPA6
10 Oxides of Nitrogen mg/Nm” Flue gas analyzer

» Method of estimation of Dust particulates, SO,:

> As per emission Regulation (Dec, 1985) Part — {li, COINDS/20/1984-85, published
by CPCB, New Delhi.S

» Method of estimation of NOx: As per ASTM D 1608~ 77 (1990)
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SAI LIAGAR POWER COMPANY LTD.

2 x 43 MW Coal Based Power Plant Phase — I & 11
P.O.: Gopal Nagar, Dist.: Janjgir - Champa (C. G.}
ENVIRONMENTAL COMPLIANCE STATUS REPORT
APRIL TO SEPTEMBER 2015

>

TABLE-5 (E)

SOURCE EMISSION MONITORING Phase —1: FOR BOILER ~1 & [l

(Commen Stack Aftached to Boiler | & Boiler Il

JULY 2015
s:;‘. Parameters uom Result Methods
Details of the source
1 Capacity MW 43 -
2 | Stack Height M 86 -
3 Duct Dia. M 3.9 -
4 Duct Area m* 11.9 -
Flue Gas Characteristics
5 Temperature °C 108 USEPA 1,2,384
6 Velocity m/s 10.8 USEPA 1,2,384
7 Volumetric Flow Rate Nm®/s 95.2 USEPA 1,2,384
8 Particulate Matter mg/Nm”® 33.2 USEPA 1,2,384
9 Sulfur dioxide mg/Nm® 283 USEPA 6
10 Oxides of Nitrogen mg/Nm® 218 Flue gas analyzer

Method of estimation of Dust particulates, SO,:

As per emission Regufation (Dec, 1985) Part — lil, COINDS/20/1984-85, published

by CPCB, New Delhi.S

Method of estimation of NOx: As per ASTM D 1608 - 77 (1990)

TABLE-5 (F)

SOQURCE EMISSION MONITORING Phase — |: FOR BOILER -1 & I

(Common Stack Attached to Boiler | & Boifer If)

AUGUST 2015
S:;' Parameters UOoM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 85 -
3 Duct Dia. M 2.5 -
4 Duct Area m° 49 -
Flue Gas Characteristics
5 Temperature °C 104 USEPA 1,2,334
6 Velocity m/s 12.9 USEPA 1,2,384
7 Volumetric Flow Rate Nm°/s 63.2 USEPA 1,2,384
8 Particulate Matter mg/Nm”® 35.4 USEPA 1,2,384
9 Sulfur dioxide mg/Nm”® 269 USEPA B
10 Oxides of Nitrogen mg/Nm” 196 Flue gas analyzer

Method of estimation of Dust particulates, SO;:
As per emission Regulation (Dec, 1985) Part — lil, COINDS/20/1984-85, published

by CPCB, New Defhi.S

Method of estimation of NOx: As per ASTM D 1608 — 77 (1990)




& SAI LIAGAR POWER COMPANY LTD.

i 2 x 43 MW Coal Based Power Plant Phase -1 & II
L& 159?5«1 P.O.: Gopal Nagar, Dist.: Janjgir - Champa (C. G.)
preirem awiadae ENVIRONMENTAL COMPLIANCE STATUS REPORT
APRIL TO SEPTEMBER 2015

TABLE- 5 (G)
SOURCE EMISSION MONITORING Phase -I: FOR BOILER ~ [ & ||
(Common Stack Attached to Boiler | & Boiler

SEMPTEMBER 2015
S:_;" Parameters UOM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 85 -
3 Duct Dia. M 2.5 -
4 Duct Area m* 4.91 -
Flue Gas Characteristics
b Temperature °C 109 USEPA 1,2,384
8 Velocity m/s 14.1 USEPA 1,2,3&4
7 Volumetric Flow Rate Nm*/s 51.1 USEPA 1,2,384
8 Particulate Matter mg!Nm3 41.2 USEPA 1,2,384
9 Sulfur dioxide mg/Nm® 280 USEPA B
10 Oxides of Nitrogen mg/Nm” 219 Flue gas analyzer

» Method of estimation of Dust particulates, SOy:

» As per emission Regulfation (Dec, 1985) Part - Ill, COINDS/20/1984-85, published
by CPCB, New Delhi.S '

» Method of estimation of NOx: As per ASTM D 1608 — 77 (1990)

TABLE-5 (H)
SOURCE EMISSION MONITORING Phase —lI: FOR BOILER -1 & |l
(Common Stack Atfached to Boifer | & Boiler If)

APRIL 2015
bsl;-. Parameters UOM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height i1 86 -
3 Duct Dia. M 3.9 -
4 Duct Area m* 11.9 -
Flue Gas Characteristics
5 Temperature °C USEPA 1,2,384
5] Velocity m/s USEPA 1,2 384
7 Volumetric Flow Rate Nm’/s USEPA 1,2,384
8 Particulate Matter mg/Nm” Shut USEPA 1,2,384
9 Sulfur dioxide mg/Nm® down USEPA 6
10 Oxides of Nitrogen mg/Nm” Flue gas analyzer

> Method of estimation of Dust particulates, SO,:

> As per emission Regulation (Dec, 1985) Part — Ilf, COINDS/20/1984-85, published
by CPCB, New Delhi.S

> Method of estimation of NOx: As per ASTM D 1608 — 77 {1990}
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Fowedlrom knouiedae ENVIRONMENTAL COMPLIANCE STATUS REPORT
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TABLE-5 (I
SOURCE EMISSION MONITORING Phase —ll: FOR BOILER -1 & il
(Common Stack Attached to Boiler I & Boiler Il

MAY 2015
Scr;- Parameters UOM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 86 -
3 Duct Dia. M 3.9 -
4 Duct Area m* 11.9 -
Flue Gas Characteristics
5 Temperature °C 80 USEPA 1,2,384
8 Velocity m/s 10.56 USEPA 1,2,384
7 Volumetric Flow Rate Nm’/s 103.5 USEPA 1,2,384
8 Particulate Matter mg/Nm” 316 USEPA 1,2,384
9 Sulfur dioxide mg/Nm”® 277 USEPA B
10 Oxides of Nitrogen mg/Nm® 182 Flue gas analyzer

» Method of estimation of Dust particulates, SOy

> As per emission Regulation (Dec, 1985) Part — lll, COINDS/20/1984-85, published
by CPCB, New Delhi.

» Method of estimation of NOx: As per ASTM D 1608 — 77 (1990)

TABLE-5 (J)
SOURCE EMISSION MONITORING Phase —li: FOR BOILER -1 & I
(Common Stack Attached to Boiler | & Boifter

JUNE 2015
S;’ Parameters UoM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 85 -
3 Duct Dia. M 2.5 -
4 Duct Area m° 4.91 -
Flue Gas Characteristics
5 Temperature °C 95 USEPA 1,2,384
6 Velocity m/s 9.8 USEPA 1,2,384
7 Volumetric Flow Rate Nm®/s 90.9 USEPA 1,2 384
8 Particulate Matter mg/Nm® 32.8 USEPA 1,2,384
9 Sulfur dioxide ma/Nm” 286 USEPA G
10 Oxides of Nitrogen mg/Nm”® 202 Flue gas analyzer

> Method of estimation of Dust particulates, SOy

> As per emission Regulation (Dec, 1985} Part — llf, COINDS/20/1984-85, published
by CPCB, New Delhi. S

» Method of estimation of NOx: As per ASTM D 1608 — 77 (1990)
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TABLE- 5 (K
SOURCE EMISSION MONITORING Phase —ll: FOR BOILER —{ & I

(Common Stack Attached fo Boiler | & Boiler fI)

JULY 2015
S;‘l Parameters UoM Result Viethods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 86 -
3 Duct Dia. M 3.9 -
4 Duct Area m- 11.9 -
Flue Gas Characteristics
5 Temperature °C USEPA 1,2,384
o] Velocity mis USEPA 1,2,384
7 Volumetric Flow Rate Nm°fs USEPA 1,2,384
8 Particulate Matter mg/Nm”® Shut USEPA 1,2,384
9 Sulfur dioxide mg/Nm” Down USEPA B
10 Oxides of Nitrogen mg/Nm” Flue gas analyzer

> Method of estimation of Dust particulates, SO,:

> As per emission Regulation (Dec, 1985) Part— I, COINDS/20/1984-85, published
by CPCB, New Delhi.S

» Method of estimation of NOx: As per ASTM D 1608 — 77 {1990)

TABLE-5 (L
SOURCE EMISSION MONITORING Phase —ll: FOR BOILER ~ | & |

(Common Stack Attached to Boiler | & Boiler If)

AUGUST 2015
Sg‘. Parameters UOM Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 86 -
3 Duct Dia. M 3.9 -
4 Duct Area m* 11.9 -
Flue Gas Characteristics
5 Temperature °C USEPA 1,2,384
B Velocity mis USEPA 1,2,384
7 Volumetric Flow Rate Nm/s USEPA 1,2,384
8 Particulate Matter mg/Nm”® Shui USEPA 1,2,384
9 Sulfur dioxide mg/Nm”® Down USEPA 6
10 Oxides of Nitrogen mgle" Flue gas analyzer

» Method of estimation of Dust particulates, SO,:

» As per emission Regulation (Dec, 1985) Part — I, COINDS/20/1984-85, published
by CPCB, New Delhi.

» Method of estimation of NOx: As per ASTM D 1608 - 77 (1990)
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TABLE- 5 (M)
SOURCE EMISSION MONITORING Phase —li: FOR BOILER — | & lI

(Common Stack Attached to Boiler | & Boiler If)

SEPTEMBER 2015
S;'_ Parameters Uom Result Methods
Details of the source
1 Capacity MW 43 -
2 Stack Height M 86 -
3 Duct Dia. M 3.9 -
4 Duct Area m* 11.9 -
Flue Gas Characteristics
5 Temperature °C USEPA 1,2,384
8 Velocity m/s USEPA 1,2,3&4
7 Volumetric Flow Rate Nm°/s USEPA 1,2,384
8 Particulate Matter mg/Nm”® Shut USEPA 1,2,3&4
9 Sulfur dioxide mg/Nm® Down USEPA 6
10 Oxides of Nifrogen mg/Nm® Flue gas analyzer

» Method of estimation of Dust particufates, SO,:

» As per emission Regulation (Dec, 1985) Part — I, COINDS/20/1984-85, published
by CPCB, New Delhi.

> Method of estimation of NOx: As per ASTM D 1608 — 77 (1990)
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2.4

2.41

24.2

2.4.3
2.4.4

Water Quality

Samples were collected as per the procedures stipulated in IS: 2488. Parameters like
Temperature, Electrical Conductivity, pH and Dissolved Oxygen were analyzed in-
site using portable water analysis kit. Samples were collected by taking suitable
precautions, particularly using sterilized bottles for bacteriological analysis. The
details of the sampling locations are given in Table- 6 and depicted in Figure- 2.

TABLE-8
WATER SAMPLING LOCATIONS
Sample Code LLocations Source
Surface Water
RW1 Raw Water Surface Water, Reservoir
Waste Water (Effluents) UNIT - |
WWH1 CT blow down Waste water
W2 Boiler blow down Waste water
WW3 DM plant blow down Waste water
Ww4 Guard pond Waste water
Waste Water (Effluents) UNIT - I
Ww1 CT blow down Waste water
WwW2 Boiler blow down Waste water
WW3 DM plant blow down Waste water

Methodoloqgy of Sampling

Water samples were collected for physic-chemical and bacteriological parameters
taking suitable precautions. Temperature, pH, Dissolve Oxygen and Electrical
Conductivity were measured in the field while collecting the samples.

Sterilized bottles were used to collect samples for bacteriological analysis, stored in
the ice and transported to the central laboratory.

Analytical Procedure

Dissolve Oxygen, pH, and Temperature and Electrical conductivity were measured in
the field using portable analysis kit. Physic-chemical and bacteriological parameters
were determined in the laboratory as per standard methods.

Ground and surface water samples were analyzed as per 1S: 10500 (1991) and IS:
2296 Class C respectively where as wastewater samples were analyzed as per
MPCB Standards. The analytical methods mentioned in 18:3025 and Standard
Methods published by APHA were followed. MPN Index of Coli f1orms was found as
per standard methods (1$:1622).

Results and Discussions

Raw Water Quality
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2.4.5

Ground water and Surface water samples outside the premises was collected and
analyzed.

The summary of analyzed parameters is shown in Table- 6 (A) to (B). It can be
observed that the pH value of all the samples were in the range of 7.5 — 7.6 and well
within the limits. Total dissolve solids are found to be in the range of 620 — 1280
mg/l.Sulphates is found to be in the range of 18.6 — 110 mg/l.

Waste Water Quality

Discharges of effluents were found to be confirmed to the limits prescribed by the
CPCB. The metals concentrations were found to be well within the limits. Analysis
results during the study period were shown in Table — 6 (C) to (F).
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TABLE — 6 {A)
GROUND WATER QUALITY IN STUDY AREA — MAY - 2015
Ssr. . Limits as
No Parameter Units GW1 GW?2 GW3 GW4 GWS5 GW6 per
I1S:10500
Pre Pre Pre Pre Pre Pre monsoon
monsoon monsoon monscon monsoon monsoon season
season season season season season
16/05/2015 | 16/05/2015 | 16/05/2015 | 16/05/2015 | 16/05/2015 | 16/05/2015
18/05/2015 | 18/05/2015 | 18/05/2015 | 18/05/2015 | 18/05/2015 | 18/05/2015
1 pH -= -- 7.5 7.6 7.4 7.3 7.4 7.3
2 Color Hazen Hazen 2 3 2 3 2 2
3 Taste -- -~ Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable
4 Qdour e -- Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable
5 Conductivity ys/em ps/cm 423 502 6l1 728 1007 823
& Turbidity NTU NTU 3 4 4 3 4 4
7 Total Dissolved Solids mg/i mg/l 258 329 413 490 660 585
8 (T:gtca(')?ard”ess as mg/l mg/| 148 174 186 221 293 297
9 Total Alkalinity mg/| mg/l 161 180 223 232 333 299
10 i Calcium as Ca** myg/l mg/I 27.1 33.3 37.1 49.6 68.3 68.1
11 Magnesium as Mg*" mg/l ma/l 19.6 22.1 22.6 23.5 29.6 30.7
12 : Residual Chlorine mg/l mg/| <0.,2 <0.2 <0.2 <02 <0.2 <0.2
13 | Beron mg/l mag/| 0.09 0.12 0.06 0.10 0,19 0.13
14 | Chioride as CI° myg/l mg/l 28.1 26.3 36.2 65.2 74.2 70.1
15 Sulphate as 504 ** ma/| mg/l 15.4 23.6 36.2 65.2 36,1 26.6
16 Fluorides as F mg/| mg/} 0.3 0.5 0.4 0.4 0.5 0.4
17 Nitrate as NO3 mg/| mg/i 5.3 3.2 11.4 16.8 17.7 16.2
18 | Sodium as Na® mg/| mg/i 24.5 25.2 43.2 51.1 81.2 58.1
19 | Potassium as K* mg/| mg/l 16.3 14.7 20.4 27.4 i9.4 15.8
20 Phenolic Compounds mg/| mg/I <0.001 <0.001 <{,001 <0.,001 <0.001 <0,001
21 | Cyanides mg/| mg/I <0.02 <0,02 <0.02 <0.02 <0.02 <0.02
22 Anionic Detergents mg/| mg/| <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
23 [ Mineral Oil mg/| mg/i <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
24 Cadmium as Cd mg/| mag/i <0.001 <0.001 <0.001 <0.001 <{0.001 <0.001
25 | Total Arsenic as As mg/| mg/l <0.01 <0.01 <(0.01 <0.01 <0.01 <0.01
26 Copper as Cu mg/| mg/i <0,01 <0.01 <0.,01 <0.01 <0.01 <0.01
27 | ledasPb mg/| my/l <0.01 <0.01 <(.01 <0.01 <0.01 <0.01
28 | Manganse as Mn mag/| mg/l <0.01 <{.01 <0.01 <0.01 <{.01 <001
29 Iron as Fe mag/l mg/l 0.10 0.16 0.21 0.18 0.17 0.15
30 § Total Chromium as Cr mg/l mg/l <0.05 <{.05 <0.05 <0.05 <0.05 <0.05
31 Selenium as Se mg/i mg/| <0.01 <0.01 <0.01 <0.01 <0.01 <0.0%
32 | Zincas Zn mg/l mg/l 0.17 0.31 0.19 0.16 .15 0.13
33 | Aluminium as Al ma/t mg/| <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
34 Mercury as Hg mg/l mag/| <0.001 <(.001 <{0.001 <0.001 <(,001 <(0.001
35 Pesticides mg/l mg/l Absent Absent Absent Absent Absent Absent
36 E. Coli o -- Absent Absent Absent Absent Absent Absent
37 Igg'jg""f‘”ms (MPN/ | wpnys100 | MPN/100 Absent Absent Absent Absent Absent Absent

GW1l.Arasmeta Village (Bore well) , GW2.Mulmula (Bore well), GW3. Parsada (Bore
well) GW4, Sonsari Village {Bore well), GW5. Nariyara (Bore well} & GW6. Amora
Village (Bore well)
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TABLE — 6(B)
WASTE WATER QUALITY — BOILER BLOW DOWN Phase — | & I
AUGU | SEPTE | Limits As
Parameters AZFI,)?ISL gnoﬁ: JZL(J):‘ISE ngl,]';{ ST MBER per
2015 2015 CECB
Shut
Total Suspended Solid (mg/) | Down 21 4 20 18 27 | 100mg/
Oil and Grease (mg/l) oM <10 | <10 | <10 | <10 | <10 | 10mg
Copper (total) (mg/l) ot 0.06 | 007 | 005 | oosa | 003 | 1mgh
Iron (total) (mg/l) g&‘:ﬂ 0.18 0.15 | 0.17 | o010 0.12 1 mg/l
TABLE — 6(C)
WASTE WATER QUALITY — COOLING TOWER BLOW DOWN Phase ~1 & I
AUGU | SEPTEM | Limits
Parameters A;ZI;}};L gn(ﬁ; ‘JZ%QISE ‘12"6"1'5‘{ ST BER As per
2015 2015 CECB
pH Shut 7.5 80 | 78 | 70 73 | 6585
Free Available Chlorine Shut
(ma/) Down <0.2 <0.2 <0.2 <0.2 <0.2 0.5
Zinc (mgfh) Dsg‘vﬁ; <0.01 <0.01 | <0.01 | <0.01 <0.01 1.0
Chromium (Total} (mg/) [? :\E; <0.01 <0.01 <0.01 <(.01 <0.01 0.2
Phosphate (mg/l) oot 1.0 0.5 04 | 06 05 5.0
TABLE - 6 (D)
WASTE WATER QUALITY — GUARD POND
AUGU | SEPTEM | Limits
Parameters P:?IB?ISL 2’3‘;}: ngf;lsE ngfl“; ST BER As per
2015 2015 CECB
pH Shut 7.9 8.2 80 | 69 72 6.5-8.5
. Shut
Total Suspended Solids (mg/l) Down 23 30 23 33 27 100
. Shut
Oil & Grease Down <1.0 <1.0 <1.0 <1.0 <1.0 10
Chemical Oxygen Demand Shut n
(mgll) Down 43 36 29 38 40 250
Biochemical Oxygen Demand Shut
(3 days at 27 °C) (mgf) Down 14 1 10 12 15 30
Total Dissolve Solids {mg/l) Shut 915 882 824 | 990 990 2100
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2.5 Noise Levels
Noise levels vary depending on the various equipments in the power plant such as
Turbine, Feed pump and other equipments. Accordingly, noise levels were recorded
at four locations fo assess the noise levels due to the plant equipment. The ambient
noise levels were also measured at four locations during the study period (April-
September, 2015). The details of the noise sampling locations are given in Table - 7
and 8 and depicted in Figure — 2.

2.5.1 Methodology of Sampling
Noise levels measurements were recorded at 1.5 m away from the noise generating

sources. The noise monitoring was carried around the power plant continuously on
hourly basis over a period of one day at each location. The noise levels monitoring
was carried out using an analog noise level meter manufactured by Hl-tech
instruments Ltd.

2.5.2 Analytical Procedure
A spot noise level was recorded in Decibels dB(A) for the power plant equipment at
the distance of 1.5 mis using a precision noise level meter. Ambient Noise levels
were measured at 4 locations.

TABLE-7
NOISE LEVEL MONITORING LOCATIONS INSIDE THE POWER PLANT
Sample Code Locations
N1 Main Gate
N2 Admin Building
N3 TG Floor
N4 Boiler Feed Pump
TABLE-8
AMBIENT NOISE LEVEL MONITORING LOCATIONS AROUND THE POWER PLANT
Sample Code Locations
N5 Amora Village
N6 Sonsari Village
N7 Nariyara Village
N8 i Arasmeta Village
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2.5.3 Result and Discussions
The noise levels recorded at different locations outside the power plant during the
study period {April-September 2015) are given in Table — 8.

a. Day time Noise Levels {L,):

Residential Zone: The daytime noise levels in all the residential locations were
observed to be in the range of 44.6 dB(A) to 47.4 dB(A). The highest 47.4 dB(A) was
observed at Arasmeta village in the month of September. While the minimum of 44.6
dB(A) was recorded at Sonsari village in the month of May. The noise levels are
within the permissible imits of 55 dB(A) during the study period.

b. Night Noise Levels (Lgn):

Residential Zone: The nighttime noise levels in all the residential locations were
observed to be in the range of 41.0dB(A) to 43.8 dB{A). The lowest 41.0dB(A) was
observed at Sonsari village in the month of May.. While the maximum of 43.8 dB(A)
was recorded at Amora village in the month of September. The noise levels are
within the permissible limit of 45 dB(A} during the study period.

Work Zone Noise Levels:

The noise levels recorded at the different machineries inside the power plant are
given in Table - 8 (A). Noise levels near the work zone measured at 1.5 m distance
from the machinery were found to be in the range of 62.4 - 74.0 dB(A), against the
OSHA prescribed limits of 90 dB(A) for 8 Hrs. exposure. However, workers at the
work zone near the machinery were found to be provided with earmuffs.

TABLE- 8 (A)
NOISE LEVELS OUTSIDE THE POWER PLANT
APRIL - 2015
. Noise Level dB{A)

Sr. No. Locations Laay Standards Lnignt Standards
N1 Amora Village 46.0 55 42.4 45
N2 Sonsari Village 45.6 55 42.0 45
N3 Nariyara Village 47.2 55 43.6 45
N4 Arasmeta Village 47.4 55 43.8 45

TABLE-8 (B)
NOISE L EVELS QUTSIDE THE POWER PLANT
MAY - 2015
. Noise Level dB(A)
. No. Locat
Sr.No ocations Lgay Standards Lnignt Standards

N1 Amora Village 47.0 55 43.4 45
N2 Sonsari Village 44.6 55 41.0 45
N3 Nariyara Village 46.4 55 42.8 45
N4 Arasmeta Village 46.2 55 42.6 45
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TABLE-i 8(C
NOISE LEVELS QUTSIDE THE POWER PLANT
JUNE - 2015
. Noise Level dB{A)
Sr. No. Locat
r-No ocations Laay Standards Lrignt Standards
N1 Amora Village 46.4 55 42,5 45
N2 Sonsari Village 45.8 55 42.2 45
N3 Nariyara Village 47.0 55 43.4 45
N4 Arasmeta Village 45.3 55 41.7 45
JABLE- 8 (D}
NOISE LEVELS OUTSIDE THE POWER PLANT
JULY - 2015
. Noise Level dB(A)
Sr. No. Locat
r.No cations Lday Standards Laignt Standards
N1 Amora Village 45.5 55 41.9 45
N2 Sonsari Village 46.7 55 43.1 45
N3 Nariyara Village 46.4 55 42.8 45
N4 Arasmeta Village 46.0 59 42.4 45
TABLE- 8 (E
NOISE LEVELS OUTSIDE THE POWER PLANT
AUGUST - 2015
Sr. No Locations Noise Level dB(A)
B Laay Standards L pight Standards
N1 Amora Village 45.9 55 42.3 45
N2 Sonsari Village 45.8 55 42.2 45
N3 Nariyara Village 45.5 55 41.9 45
N4 Arasmeta Village 47.0 55 43.4 45
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TABLE- 8 {F)
NOISE LEVELS OUTSIDE THE POWER PLANT
SEPTEMBER - 2015
. Noise Level dB (A)
. . L
Sr. No ocations Laay Standards Lignt Standards
N1 Amora Village 47.2 55 43.6 45
N2 Sonsari Village 45.0 55 41.4 45
N3 Nariyara Village 46.1 55 42.5 45
N4 Arasmeta Village 46.2 55 42.6 45
TABLE-9
NOISE LEVELS INSIDE THE POWER PLANT dB (A)
sr. No Location APRIL MAY JUNE JULY : AUGUST | SEPTEMBER
' ) 2015 2015 2015 2015 2015 2015
NL5 | Main Gate shut | uos | 722 | 736 | 720 73.4
down
) o Shut
NL6 | Admin Building down 63.6 64.8 62.4 64.1 65.7
NL7 | TG Floor Shut 1o 3 | 700 | 607 | 728 70.9
down
Boiler Feed Shut
NL8 Pump down 67.6 73.1 71.9 73.3 74.0
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TABLE - 10
GREEN BELT DEVELOPMENT

Year wise Tree Plantation Details for the period of 2007 to 2015.

S.N. Year ;2'“2: Type of Plants Remark
1 2007 7000 /};jriz,n?(;ir;jl:oé:;esia, Shisham, Aanvalg,
9 2008 7100 ?arjrii,ni(g?za;r:jr,o/;g;esia, Shisham, Aanvala,
3. 2009 10000 Eucalyptus & Casuarinas
4. 2010 2000 Neem, Kadamb, Guimohar & Ashok
5. 2011 4400 Kadamb, Gulmohar & Ashok
6. 2012 2000 Kadamb, Gulmohar & Ashok
7. 2013 1000 Kadamb, Gulmohar & Ashok
8. 2014 1000 Kadamb, Gulmohar & Ashok
9. 2015 1000 Kadamb & Ashok

The target for plantation in the year 2016 is 1000 no. of saplings.
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