DB Power Limited

CIN: U40109MP2006PLC019008
Business Office: Village — Badadarha, Post — Kanwali, Dist — Jangir — Champa, Chhattisgar h, PIN — 495695
Tel. : +91-7389912699

No. DBPL/ENV/42 Date: 31.05.2021

To,

The Director

Ministry of Environment and Forests, Climate Change
Regional Office (WCZ), Ground Floor

East Wing, New Secretariat Building,

Civil Line, Nagpur-440001

eccompliance-cg@gov.in
apccfcentral-ngp-mef@gov.in

Subject: Six Monthly Compliance Report for the period of October 2020 — March 2021

Ref: Environment Clearance granted by MOEF vide letter no. J-13012/79/2008-IA. 1l (T)
Dated 16/09/2010 to our 2X600 MW Thermal Power Plant located at village —
Badadarha, Taluka- Dabhra, Dist — Janjgir Champa, Chhattisgarh, DB Power Limited.

Dear Sir,

We are pleased to enclose herewith six monthly Compliance Status Report for the conditions
stipulated in subject EC granted to our Thermal power plant located at Village - Badadarha, Taluk -
Dabhra, District-Janjgir Champa, Chhattisgarh. The report has following enclosures —

1. CSR Report, Expenses & Social Audit Annexure |A, IB & IC
2. FGD Phase Plan Annexure IIA & 1IB
3. Fly Ash Utilization Annexure Il

4, Env. Monitoring Report Annexure IV

5. Hydro-geological study Annexure V

Sincerely Yours,
Fgf My's. DB Power Limited

A\

M. K. Pghds
Head - Environment

Enclosures: as above

Copy to:
The Member Secretary, Chhattisgarh Environment Conservation Board,
Paryavas Bhavan, North Block Sector-19, Atal Nagar, Raipur (C.G.) 492002

Regional Officer, Chhattisgarh Environment Conservation Board
Vyapar Vihar, Near Pt. Dindayal Upadyay Garden, Dist: Bilaspur (C.G.)

Register ed Office:
Block 1A, 5TH Floor, Corporate Block, DB City Park, DB City Arera Mills, Opposite M. P. Nagar Zone -1, Bhopal — 462016 (M. P.)
Tel. : +91-755-3988884 Fax: +91-755-267 5190



Status of compliance of conditions of Environment Clearance granted by MOEF vide
letter no. J-13012/79/2008-1A.11 (T) dated 16.09.2010 to M/S DB Power limited,

2X600 MW Thermal Power Plant located at Baradarha, Janjgir- Champa, Chhattisgarh
(Period : October 2020 — March 2021)

A. Specific Conditions

Stipulation

Compliance Status

Vision document specifying prospective plan for the site
shall be formulated and submitted to the Ministry within
six months.

Complied.

. |Sulphur and ash contents in the coal to be used in the

project shall not exceed 0.5% and 34% respectively at
any given time. In case of variation of coal quality at any
point of time, fresh reference shall be made to MoEF for
suitable amendments to environmental clearance
condition wherever necessary.

Company is procuring coal from Coal
India subsidiaries namely SECL & MCL.
We are committed to comply
MOEF&CC notification vide S.O.
1561(E) dated 21.05.2020.

A bi-flue stack of 275 m height shall be provided with
continuous online monitoring equipments for SOx, NOx
and Particulate Matter. Exit velocity of flue gases shall
not be less than 22 m/sec. Mercury emissions from stack
may also monitored on periodic basis.

A 275 meter tall twin flue stack has
been constructed for effective
dispersion of fumes aimed at proper
dilution. We have installed continuous
online  monitoring  system  each
attached to stack for SOx, NOx and
Particulate Matter. The exit velocity of
flue gas > 22 m/s.

Source sustainability study of water requirement shall be
carried out by an institute of repute. The study shall also
specify the source of water for meeting the requirement
during lean season. The Report shall be submitted to the
Regional Office of the Ministry within six months.

Complied.

Source sustainability study, once again
carried out by ISM Dhanbad and same
is submitted along with compliance
report vide our Letter No.
DBPL/ENV/41 Dated 28.05.2018.

Hydro-geological study of the area shall be reviewed
annually and report submitted to the Ministry.

No ground water extraction for any
industrial & domestic purpose.
Hydro-geological study is attached as
Annexure V.

Vi.

No ground water shall be extracted for use in operation
of the power plant even in Lean season. COC of 5.0 shall
be adopted.

Ground water is not extracted for use.
COC of > 5.0 is maintained in water
circulated through the cooling tower
during operation. This is aimed at water
conservation.

Vii.

No water bodies including natural drainage system in the
area shall be disturbed due to activities associated with
the setting up /operation of the power plant. Minimum
required environmental flow suggested by the
competent Authority of the state govt. shall be
maintained in the channel / Rivers (as applicable) even in
lean season.

Being complied.

viii.

Local employable youth shall be trained in skills relevant
to the project for eventual employment in the project
itself. The action taken report and details thereof to this
effect shall be submitted to the Regional Office of the
Ministry and the State Govt. Dept concerned from time
to time.

The local youths are being trained in
skills such as Plumbing, Masonry, Hand
pump repair etc by DB Power CSR
team. CSR Report indicating such
initiatives is attached as Annexure | A.




. |Additional soil for leveling of the proposed site shall be

generated within the sites (to the extent possible) so that
natural drainage system of the area is protected and
improved.

Complied

Provision for installation of FGD shall be provided for
future use. High Efficiency Electrostatic Precipitators
(ESPs) shall be installed to ensure that particulate
emission does not exceed 50 mg/Nm3. 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.

Adequate space for installation for Flue
Gas De-Sulphurisation(FGD) Plant has
been provided for future use. DBPL has
been awarded EPC work to meet the
MOEF emission norms.

Contract awarded to Chinese EPC
contractor M/s TUNA Corporation in
Sep 2019.

Status of FGD implementation program
and phase plan is attached as
Annexure IIA and IIB submitted to
CPCB & CEA respectively.

2. High Efficiency (99.94%) Electro-
static precipitator having 80 fields have

been installed. This has kept
particulate emission from stack < 50
mg/Nm3.

3. We have provided dust extraction
system (DE) complete with filter bags,
cage and hopper fitted to Crusher unit,
transfer points (5,6,7 and 8) and
bunkers. We have also provided dust
suppression system (DS) at crusher
house, TP-1,2,3 and 4 and also at MUH
and ERH. The conveyors have been
closed on all sides using color coated
galvanized profile sheet (CCGP) to
confine fugitive emissions. We have
provided water cannons at strategic
locations in coal handling. Water
sprinkling using tankers is done for
dust suppression on road. Ash
transportation from generation point
to silo and to ash pond is done using
closed MS pipes.

Above actions have immensely helped
us contain fugitive emission and meet
ambient air quality norms in the area.

Xi.

Utilization of 100% Fly Ash generated shall be made from
4th vyear of operation of the plant. Status of
implementation shall be reported to the Regional Office
of the Ministry from time to time. Fly ash shall be
collected in dry form and storage facility (silos) shall be
provided. Unutilized fly ash shall be disposed off in the
ash pond in the form of slurry form. Mercury and other

Fly ash generation & utilization report
of 2020-21 is attached as Annexure Ill.

Heavy metal monitoring is done
periodically and analysis report s
attached as Annexure IV.




heavy metals (As,Hg,Cr, Pb etc.) will be monitored in the
bottom ash as also in the effluents emanating from the
existing ash pond. No ash shall be disposed off in low
lying area.

xii. |Ash pond shall be lined with HDPE / LDPE lining or any |Complied.
other suitable impermeable media such that no leaching |LDPE liners used for lining of Ash pond.
takes place at any point of time. Adequate safety
measures shall also be implemented to protect the ash
dyke from getting breached. For disposal of Bottom Ash
in abandoned mines (if proposed to be undertaken) it
shall be ensured that the bottom and sides of the mined
out areas are adequately lined with clay before Bottom
Ash is tilled up. The project proponent shall inform the
State Pollution Control Board well in advance before
undertaking the activity.

xiii. |Green Belt consisting of 3 tiers of plantations of native | The total plantation done in the area
species around plant and at least 100 m width shall be | of 210 acre by ending FY 2020 is
raised. Wherever 100 m width is not feasible a 50 m 2,10,300 (33% of total area of 630
width shall be raised and adequate justification shall be acres).
submitted to the Ministry. Tree density shall not less
than 2500 per ha with survival rate not less than 75 %.

xiv. [Two nearest village shall be adopted and basic amenities |We have adopted 2 villages Tundri and
like development of roads, drinking water supply, |Badadrha located near the plant as
primary health centre, primary school etc shall be |required. Basic amenities like
developed in coordination with the District |development of roads, drinking water
administration. For the tribal families (if any) affected |supply, health camps, infrastructure
directly or indirectly by the proposed project, specific |and other support in schools, etc are
schemes for upliftment of their sustainable livelihood |being done. Annexure | A.
shall be prepared with time bound implementation and
in built monitoring program me. The status of
implementation shall be submitted to the Regional Office
of the Ministry from time to time.

xv. |An action plan for R&R (as applicable) with package for |Complied.
the project affected persons be submitted and
implemented as per prevalent R&R policy within three
months from the date of issue of this letter.

xvi. |An amount of Rs 26.0 Crores shall be earmarked as one | Expenses incurred towards
time capital cost for CSR program. Subsequently a | implementation of CSR program for
recurring expenditure of Rs 5.2 Crores per annum shall | the FY 20120-21 is attached as
be earmarked as recurring expenditure for CSR activities. | Annexure 1B.

Details of the activities to be undertaken shall be
submitted within one month along with road map for
implementation.
xvii. [While identifying CSR programme the company shall |CSR activities have been undertaken by

conduct need based assessment for the nearby villages
to study economic measures with action plan which can
help in upliftment of poor Section of society. Income
generating projects consistent with the traditional skills
of the people besides development of fodder farm, fruit
bearing orchards, vocational training etc. can form a part
of such program. Company shall provide separate budget
for community development activities and income

DB Power Ltd. CSR activity is attached
as Annexure | A.




generating program. This will be in addition to vocational
training for individuals imparted to take up self
employment and jobs.

xviii. [It shall be ensured that in-built monitoring mechanism |Annual Social Audit report for the year
for the schemes identified is in place and annual social |2019-20 is attached as Annexure | C.
audit shall be got done from the nearest government |Social Audit for the year 2020-21 to be
institute of repute in the region. The project proponent |submitted in next compliance period.
shall also submit the status of implementation of the
scheme from time to time.

B. General Conditions
S. Stipulation Compliance Status
No.

i. | The treated effluents conforming to the prescribed | @ Treated water of ETP is reused green
standards only shall be re-circulated and reused within belt irrigation besides in ash handling
the plant. There shall be no discharge outside the Plant plant.
boundary except during monsoon. Arrangements shall | ® Ash Dyke overflow is treated and re-
be made that effluents and storm water do not get circulated to ash water sump for
mixed. reuse.

e The plant is designed for zero
discharge.

® Process and storm water is kept
separate.

ii. | A sewage treatment plant shall be provided (as | Sewage Treatment Plants (15 in
applicable) and the treated sewage shall be used for | number) have been installed and
raising greenbelt / Plantation. commissioned. These are working fine.

The treated water from STPs is used
for green belt nursing.

iii. | Rainwater harvesting should be adopted, Central | We have constructed 7 number of Rain
Groundwater Authority / Board shall be consulted for | water harvesting structures for the
finalization of appropriate rainwater harvesting | purpose. This is complete with
technology within a period of three months from the | receiving pond, gravel/sand bed filter
date of issue of clearance and details shall be furnished | besides bore well. The collected water
to the Regional Office of the Ministry. is subjected to ground water

recharging.

iv. | Adequate safety measures shall be provided in the plant | Complied.
area to check / minimize spontaneous fires in coal yard, | We have provided a Fire Detection &
especially during summer season. Copy of these | Protection System (FDPS) including fire
measures with full details along with plant layout shall | hydrants at all strategic points. The
be submitted to the Ministry as well as to the Regional | detail of same has already been
Office of the Ministry. submitted to your office.

v. | Storage facilities for auxiliary liquid fuel such as LDO and | A storage facility for LDO is in place
HFO /LSHS shall be made in the plant area in | after obtaining license from PESO.
consultation with Department of Explosives, Nagpur | We are also owning onsite
Sulphur content in the liquid fuel will not exceed 0. 5%, | Disaster/emergency plan duly
Disaster Management Plan shall be prepared to meet | approved by Factory inspectorate for
any eventuality in case of an accident taking place due | meeting emergencies.
to storage of oil.

vi. | Regular monitoring of ground water level shall be | The ground water monitoring is done

carried out by establishing a network of existing wells
and constructing new piezometers. Monitoring around
the ash pond area shall be carried out particularly for
heavy metals (Hg, Cr,As, Pb) and records maintained and

at regular intervals and records are
maintained.




submitted to the Regional Office of this Ministry. The
data so obtained should be compared with the baseline
data so as to ensure that the ground water quality is not
adversely affected due to the project.

vii. | Monitoring surface water quantity and quality shall also | The monitoring is done at regular
be regularly conducted and records maintained. The | intervals and records maintained.
monitored data shall be submitted to the Ministry | Annexure IV
regularly. Further, monitoring points shall be located
between the plant and drainage in the direction of flow
of ground water and records maintained. Monitoring for
heavy metals in ground water shall be undertaken.

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

ix. | Noise levels emanating from turbines shall be so | ®Turbine is housed in a specially
controlled such that the noise in the work zone shall be | designed acoustic insulated box.
limited to 75 dBA. For people working in the high noise | e Compressors are kept in isolated
areas, requisite personal protective equipment like | closed chambers.
earplugs / ear muffs etc. shall be provided, Workers | ®Boiler safety valves are fitted with
engaged in noisy areas such as turbine area, air | silencersto contain noise.
compressors etc shall be periodically examined to | eIn high noise areas PPE like Ear plugs
maintain audiometric record and for treatment for any | / Ear Muffs are provided to keep
hearing loss including shifting to non noisy / less noisy | impact minimum.
areas. e High noise area kept unmanned as

far as practical.
Above arrangements have helped keep
noise level below 75 dB (A) and impact
negligible..
The ambient noise monitoring is
conducted regularly and records
maintained. See Annexure IV

X. | Regular monitoring of ground level concentration of | Regular monitoring for AAQM is
S0O2, NOX, PM2.5 & PM10 and Hg shall be carried out in | carried in the impact zone. Values are
the impact zone and records maintained. If at any stage | well within norms. The monitoring
these levels are found to exceed the prescribed limits, | report is enclosed as Annexure IV.
necessary control measures shall be provided
immediately. The location of the monitoring stations | We have installed on line AAQMS for
and frequency of monitoring shall be decided in | real time monitoring of ground level
consultation with SPCB. Periodic reports shall be | concentration. These are working fine.
submitted to the Regional Office of this Ministry. The
data shall also be put on the website of the company.

xi. | Provision shall be made for the housing of construction | Complied.
labor (as applicable) within the site with all necessary
infrastructure and facilities such as fuel for cooking,
mobile toilets, mobile STP, safe drinking water, medical
health care, creche etc. The housing may be in the form
of temporary structures to be removed after the
completion of the Project.

xii. | The project proponent shall advertise in at least two | Complied

local newspapers widely circulated in the region around
the project, one of which shall be in the vernacular
language of the locality concerned within seven days




from the date of this clearance letter, informs that the
project has been accorded environmental clearance and
copies of clearance letter are available with the State
Pollution Control Board/Committee and may also be
seen at Website of the Ministry of Environment and
Forests.

Xiii.

A copy of the clearance letter shall be sent by the
proponent to concerned Panchayat, Zila Parisad /
Municipal Corporation, urban local Body and the Local
NGO, if any, from whom suggestions/representations, if
any, received while processing the proposal. The
clearance letter shall also be put on the website of the
Company by the proponent.

Complied

Xiv.

An Environmental Cell shall be created at the project site
itself and shall be headed by an officer of appropriate
seniority and qualification. It shall be ensured that the
head of the Cell shall directly report to the head of the
organization.

Environmental Cell is in place and is
suitably staffed. It is headed by a
senior officer. He reports directly to
the head of the organization.

XV.

The proponent shall upload the status of compliance of
the stipulated EC conditions, including results of
monitored data on their website and shall update the
same periodically, It shall simultaneously be sent to the
Regional Office of MOEF, the respective Zonal Office of
CPCB and the SPCB. The criteria pollutant levels namely;
SPM, RSPM (PM2.5 & PM10), SO2, NOX (ambient levels
as well as stack emissions) shall be displayed at a
convenient location near the main gate of the company
in the public domain.

Complied.

XVi.

The environment statement for each financial year
ending 31st March in From =V as is mandated to be
submitted by the project proponent to the concerned
State pollution Control Board as prescribed under the
Environment (Protection) Rules, 1986, as amended
subsequently, shall also be put on the website of the
company along with the status of compliance of
environmental clearance conditions and shall also be
sent to the respective Regional Offices of the Ministry by
e-mail.

Complied.
Environment Statement submitted for
FY 2019-20 vide |letter dated
24.08.2020.

XVil.

The project proponent shall submit six monthly reports
on the status of the implementation of the stipulated
environmental safeguards to the Ministry of
Environment and Forests, its Regional Office, Central
Pollution Control Board and State Pollution Control
Board. The project proponent shall upload the status of
compliance of the environment of the environmental
clearance conditions on their website and update the
same periodically and simultaneously send the same
bye-mail to the Regional Office, Ministry of.
Environment and Forests.

Complied. The last six monthly
compliance report to EC conditions
was submitted via e mail to MOEF
Regional office at Nagpur vide our
Email dated 27.11.2020.

XViii.

Regional Office of the Ministry of Environment & Forests
will monitor the implementation of the stipulated
conditions.

Being Complied as and when required.




A complete set of documents including Environmental
Impact  Assessment  Report and Environment
Management Plan along with the additional information
submitted from time to time shall be forwarded to the
Regional Office for their use during monitoring. Project
proponent 'will upload the compliance status in their
website and up-date the same from time to time at least
six monthly basis. Criteria pollutants levels including
NOX (Stack & ambient air) shall be displayed at the main
gate of the power plant.

Xix. | Separate funds shall be allocated for implementation of | The Expenditure incurred in
environmental protection measures along with item- | environmental protection measures
wise break-up, These cost shall be included as part of | are — Capital Expenditure upto March
the project cost. The funds earmarked for the | 2018 =1237.48 Crore
environment protection measures shall not be diverted | Recurring Expenditure :
for other purposes and year-wise expenditure should be | | Department Expenses in FY
reported to the Ministry. 2020-21 (in

Crore)
Environment 0.88
Horticulture 0.48
Flyash utilization 44.7
OHC 0.10
Total 46.16

xX. | The project authorities shall inform the Regional Office | Complied.
as well as the Ministry regarding the date of financial | Informed vide letter dated 06.06.2011.
closure and final approval of the project by the
concerned authorities and the dates of start of land
development work and commissioning of plant.

xxi. | Full cooperation shall be extended to the Scientists / | Full cooperation will be extended to

Officers from the Ministry / Regional Office of the
Ministry at Bhopal / CPCB / SPCB who would be
monitoring the compliance of environmental status.

the Scientists / Officers from the
Ministry / Regional Office of the
Ministry at Bhopal / CPCB / SPCB as
and when required.




Annexure |A

A Glimpses

on
CSR Activities
(October 2020 to March-2021)

DB Power Ltd., Badadarha

Corporate Social R esponﬂbﬂify



Constructed water tank (10000 Its.) &
connected pipe line near dussehra chowk
at Tundri.

Construction of kachha stop dam near
patadi nala at Badadarha.

Cleaning of dadu pond at Badadarha




Constructed shed near cremation ground of
mahant community at Badadarha.

2 nos. hume pipe provided to gram panchayat
Tundri.

Repairing of village road at Badadarha &
Tundri.




Constructed of village road at
Jamgahan.

Constructed of culvert at Jamgahan.




Ambulance referral services have been
provided to 122 cases.

1186 Cases attended in CHC.




Cleaning of canal at Badadarha.

Repairing of 19 Hand pump have been done at
Badadarha, Rampur, Tundri & Kunkuni* Repairing of 18
Motor pumps have been done at Badadarha Tundri &
Rampur. * Repairing of 21 Bio gas units at Badadarha &
Rampur * Repairing of street lights of 99 different poles
at Badadarha & Rampur have been done. * Repairing of
19 time Personal light connection of villagers at
Badadarha & Rampur *Repairing of 5 stand post at
Badadarha. * Repairing of 2 times pipe line near labour
colony at Badadarha



On the occasion of the marriage of Lambodhar
Yadav, Banshilal Yadav at Badadarha,
Santuram Rathai daughter at Rampur &
Puniram Rathia & Ramprasad Rathia at Tundri,
a 5 nos. sewing machine has been given to him
by DBPL Management.

Volleyball & net provided to Yuva Vikas
Samiti at Badadarha.



Sprinkling is been done at Main road Tundri
to Kanwali , approach road Badadarha, ash
dyke, labor colony & L&T gate at Badadarha.

Provided tent materials during visit of Shri Ram Kumar Yadav
(MLA, Chandrapur constituency) at village Badadarha & Tundri.

Supported grocery items occasion of daskarm near house of
Samaylal Yadav at Rampuir.

Organized Sundarkand path at Badadarha, Rampur & Tundri



DB Power Limited Annexure IB
CSR EXP SORTED MONTH WISE from April 2020 to Mar 2021

| April'20 May '20 June'20 July'20 Aug'20 Sep'20 Oct'20 Nov' 20 Dec' 20 Jan'21 Feb'21 Mar'21 GRAND TOTAL

CSR EXP SORTED MONTH WISE
Health & Sanitation 611830 | 157838 | 3014204 | 101380 69559 55166 1327719 | 47259 553075 | 124747 59318 1377216 7500211
Infrastructure 84840 204578 | 611422 18580 9060 874810 | 261573 | 756304 16660 | 3969803 | 694081 | 4015761 11517471
Cultural & Social Events 0 492350 6525 6525 43985 16525 | 3637277 | 287583 21373 43775 28052 84643 4668613
Rehabilitation and 2600000 | 2600636 | 2579192 | 2601961 | 2591627 | 2590570 | 2374401 | 3824789 | 2587784 | 2575380 | 1309334 | 2058858
Combensation 30294532
Wiz ArjgerEimE. & ) 0 5500 5500 5317 5500 7100 5500 5500 5500 5500 5551 10771 67239
Education &Skill Development 0 11500 11500 11317 11500 11500 11500 11500 11500 11288 11525 23000 137630
Operating Expenses 54530 2129 29737 15477 24961 18015 16459 305529 | -148972 4998 7607 37257 367727

MONTHLY TOTAL 3351200] 3474531] 6258081] 2760557] 2756192] 3573686] 7634429] 5238464| 3047821] 6735490] 2115467| 7607506] 54553423
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I, Driliing of Bare well & lnstallution of submaorsible pump nvar BC bubiding Bodudarks &
Fulblaadliva village

Phaolograph 2: Drilling of Bare-well in Badadaerha

Growndwatar is'an importaat sowrce for freigation i large tracks of (ndia. This souree has
been-considersd a3 inftnite and waed indiscriminately without any disregard to vecharge
prospectss, In ;'F:Ip'\fl'ri_ about 4585 rurel poor do not have access te safe Brinking water. The
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FPhotograph 4: Leveling of prémises of Cremation place by murrum near main road
Tundri

V. 5oil filling and leveling has been done in premises of Anganwadi Bodadarha

Photograph 5: Soil filling and leveling of Anganwadi Badadarha

In village Badadarha by assistance-of DE Powar Byt Lid Soil filling and teveling has besn
dare tn premises. Thisds provides comfurtable zane surround Bf Anganwodi conder and many
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VI, Approuch read of Dady Pond & Village rood Bodadadvah and also Vitlagre voad Tl Havie been

repatrediby Murrtm at Boduddrha

Phatagraph 6: Village Road Repaired by Murrum at Badadarha

V. Repairing of main rood Tundri has been done

Photagraph 7: Repairing of main read

Rural transport ts double faced: first it is. o transpent chain with vie énd ia the dgricultural
ficlds and the pther on the lacalimarket. But secondly it is also the transport ¢chain, fram the
mat Highiway WS P to the dical markes it is impartant to nate that Both of these rural

transport-chains should be considered soparatoly. us ownership and responsibility on the-one
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T Improve hﬁr‘ dlsfliries and okl . qirly Pl taffurin trzininy, ofntr Wi 20 sudesis  That enhdnees thalr
cirpabilities amd preparafbon. fiorself dopandend o ritghy Felfinliy wards [ rural sedcun

. Certificate distributed of taitoring trwining center armang 15 candidates ol Tvadr

Photogrogh 13: e rﬁﬂfﬂr distributed of taltoring rmip,irq; Lemter

Certificate distribution donr. 14 sufforing, fedinfah center ﬂmn-rw 18 camdidates gr

: Tuadel viflage which i
EEVaTE thér giris ofvo b Join tolloring conter g lmpreve

ehietr own shills in chis fieid,
V. Organized awpreness progrom among

Technolngy olngy

villagers of Budddorha & Tundri on Madern Agriculture



















"Phiotograph 172) Referval ainbilance soridee (462 cover antended) of nearhy silfages

Iy dndia, about 6956 of the popedition livid. in eurel areas in 2001 Avcarding o the matiomal
census of 2001, the numiber af varal villages in Indig (s S40,067 0wt of thete, only 220 of the
furel papulation lves within'5 idlometens from the nearest town) 28% qre (n o runge of 5 to
10 kitormeters from; g towny and the majority of 509% are located 30 kilometers fram the
neorest town fCensty 20111 Althaugh the nunbier af poor pesphe lving an uckun oreas 15
Growirg, povers ramains a predamiantly rural phenamenen DB Power ML Lid! Provided
referral ambulance service fm' Tocpl poople to rich our tmely ot hospital whenover they
rp el

NI community Health Gonter (2144 cosns wiivnded) ot Bododarhi
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P - -
hotograph 25, Inctme Generating Activitics by SHE (Salf Help Groups)

E Sociol & Welfare programme

Henee the hasic avjevtive of the sooisl welfare programma is to support ond imprave the
standard of living of the abave-mentioned peopte aind provide them with equal opporturiiio
Soclul welfare fur the Pour-and deprived to recaive direct benefits for exomple Waoman issiues,
penple lving with HIV/AILS tribals living 'in geagraphical distam oreas progle from
disadvantaged vastes and the dconomivally vidnerable ratdgory. wha do not have substantial

source of income.

L-15 Chairs, 1 Almirah and 1 Table provided to Yuva Vikas samici Badadarha and 4
chairs, 1 Atmirahand 1 Table provided to Anganwadi Center Sahnipara, Badadarha.

Photograph 26: Furniture disteibution at Yuva Vikas Somity, Badedarha
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V. Organized meeting with v
village issues on date 25/707/1
Sir,

tHugers Badadurha and DBRPL manggement regarding
I at Training hall Urja bhawan, Meeting headed by €00

Photograph 29: Organized meeting with villagers Badadarha and DBEPL management

Representatives af Villagers mand voluntary organizations invited (nto the meetings have
continunusly delivered their opinions on village motters To mitigate problems at community

Hlavel

V. Organized cricket tournament in govi. higher secondairy school, Sondka.

Photpgraph 38: Cricket taurnamentin gove. higher secondary school, Sondka,

Orgenized oricket Fournament in govt higher secondary school Sondka by DB Powsr itd
Riral spprts are games develaped in the traditional times, Pravticed since ages it can be seen
,;g]r;nj? place among pecple invalved tnorwral aréas. The gomis were invalved in thedr: daily

“‘H‘ﬂ',f, Egmg.;j:;prrm Where frﬂ.‘i‘ﬂfj_ﬂﬂ dﬂ"ﬂtﬁ hlrn!'.iﬂ:} ['-t.'ﬂhﬂi'ﬂ‘_uu}' Foich ok ’”"ﬂ!ﬂg. r'*“’ﬂ“"ﬂ'l‘,_lﬂ, j'[.l'lj]:]‘.‘rfr{g
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Vi Provided volleybal

& net to Youths; Badudarha

Fﬁarngmp}: 31: bistribution af volleyball & net to youths, Bodadarha
iMseribution of volleyhall & net ereng Youths in Budaderha by DB Fower Led. Main objective

of this actvity is motivate to youths for sporesifislds

Vil Supported tent items. Sound system, and Snacks for organizing Guru Ghashidus
Javanti Samaroh at Beladula Tundri.

Photograph 32: Provided tent ftems, Sound system, and Snacks for arganizing Guru
Ghashidas Jayanti Samarok ot Beladiia Tandri,































Anresare 1A

&
Dainik Bhaskar
GROUP

Fwd: IMPORTANT: Compliance of new emission norms for power plants notified on 07.12.2015 within the
timelines specified in the directions issued by CPCB.

Froem: Manu Mamboathin <mannemboothingichgowes

Dade; Fn, 6 Moy 2020 5t 08:33

Sibject: Re: IMPORTART, Comgliance of new amission noems for powes plants natified on 07 12,2015 withn the imelines specifed n the directions issuad by
LPLE

T Sanjaay Paliwol <sanjaevpalsinl opodnicin®

Cet Balipspalli Bubrlsmanya Prassd <l pri sl Edbpoeerine, Bana] Humnr Panda <reainciimnr pandisEpobitesr i, <ansm cpehilEnie ink

Sir,

Bs degired, Status of the compliance vt Unk 2-and also Undt § 15 gven hargin,

5. No. Direction Status
i ESP up-gracaton Respecive Bmission o is Gomphed
i FGD irstallation

= Contrac! awarded to Chinese EPC contractor Mis TUNA
Corporation In Sap 2019,
« Basic & design engiearing complated. detalled enginaaning wrdar

rogress.

= Site mobdization and work &1 site was 10 commence duning 15
quarier 2020, howevar, primarily delayed due to Covid'19 impact
wehdle alhir faclars such 45 daley n

al approval of loan by zomao of the Banks,

(b} collection of backiog of receivables from Dscoms (to n
tur (nfiame eauity) and

{2} mmgulainey appraval by CERC, have aleo contribuied to
tha delay.award, on 2600 2019,

= Completion of FGD project i 23 & 28 months from the aporoval
from CERG and Snancial clasurs, respectively for unite) & 2
» Pegueshed e exbensiom due 1o Coved- 19 pandemio imgsc




Likely Commissioning dates keeping the above are as below

T 4 ; Extension in
Timeline as Time line
Limit per phasing extension months (from
: CEA/CPCB
plan reguested 2
phasing|
Unit#l 30062021 31122022 18 Months
Unit#2 30.09.2020 30.09.2022 24 Months

i Instailation of primary NOx

During tendering, the Company had received only one proposal, from
control measures

BHEL, for NOx control. As you are aware, the revised norm for NOx is
450 mgINmS, in place of the earlier limit of 300 mg/Nm 3. As such, any

decision on award for NOx confrol package has been reinitiated in ling
with the revised ceiling limits.

iV Compliance status of new horm | Complied

for respective paramelers

2. Fymhar, we mash i comvey vou Ihal The Sacratany, Minstre of Powes conduciad 8 ong 1o ong revies of the gtates of comglianes of Mow eneaonment Marms,

o 1340 Gt 2000 prdd we ware Asked b send the rauised Hmalines 0 oorder b complabe FGD nsteiabdon, for oneend 1aka up with MeEF. Enciosed harmsith aur
fedtervo CEMA { Mo o this regand

Wio pamosily reqois CPCE 1o approprabely appraiss the MoEFCE, tho prisctical diffflies baing faced by DE Power insluding 1he Cowid-18 lockdown and may
facilitate- exborison of 2 yeans in this regand.

Thandkimg, Y ou
Yowrs fadthlully,

For I Povwer Lid

(Authoriced sty
Manu Krishnan Nambootli,
Head (Strategy, Power zales & Corporate Helationshipz)

Email: mpnunambocthiriiddbpowsr in, Mob: +91 7506256244, Land Line; 91 22 7156 6011

- FGD Lither to CEA__ 8590 pert
T



Annexure 1B

D B POWER LIMITED

CIN: U40109M P2006PL C019008

Corporate Office: Naman Corporate Link, 3rd Floor, C-31 G Block, Bandra Kurla Complex, Bandra (E) Mumbai-400051

Tel No +91-22-3930 6000, Fax No +91-22-3930 6008

DBPL/CEA/FGD/15102020

To,

Date: 15.10.2020

Shri. Bikash Chandra Mallick,

Chief Engineer (TPR&M)
Central Electricity Authority,

R. K. Puram, Sector-1,
New Delhi - 110 066

E Mail: cetprm-cea@qov.in

Sub: FGD implementation status of DB Power (2X600MW) post review meeting held by MoP
on 13.10.2020 on the status/timelines of implementation of emission control equipment’s in

Thermal Power Plants - reg

Ref: VC conducted by MoP & CEA on 13" Oct 2020

Sir,

We write with reference to the captioned review meeting, held by Secretary [Power], regarding
status of FGD implementation by Thermal Power Generators across the country, including
Private, Central and State Genco’s.

As advised during the meeting, we are pleased to submit the following information w.r.t our

Power Project:
S Particulars Response
1 Current status of Construction status: Contract awarded to Chinese EPC contractor

FGD
implementation

M/s TUNA Corporation in Sep 2019. Basic & design engineering
completed, detailed engineering under progress. Site mobilization and
work at site was to commence during 1st quarter 2020, however,
primarily delayed due to Covid'19 impact while other factors such as
delay in (a) approval of loan by some of the Banks, (b) collection of
backlog of receiveables from Discoms (to in turn infuse equity) and
(c) regulatory approval by CERC, have also contributed to the delay.

Status of Changein law approval by CERC: Changein law against
long term PPA petition filed in CERC [366/MP/2019 & 377/MP/2019]
in Oct'19.

Final hearing was done on 27th Aug'20 and order awaited.

Registered Office:

Office Block 1A, 5th Floor, Corporate Block, DB City Park, DB City Arera Hills, Opposite M. P. Nagar Zone — |, Bhopal — 462016 (M. P.)

Tel: +91-755-398 888 Fax: +91-755-267 5190
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D B POWER LIMITED

CIN: U40109M P2006PL C019008

Corporate Office: Naman Corporate Link, 3rd Floor, C-31 G Block, Bandra Kurla Complex, Bandra (E) Mumbai-400051

Tel No +91-22-3930 6000, Fax No +91-22-3930 6008

S Particulars

Response

Funding Status: Lead lender (SBI) approved in Feb-20. Received
sanctions from 54% of consortium lenders including lead lender for
FGD total debt. Remaining sanctions are under progress. An early
CERC order would facilitate draw down of debt fund.

Infusion of Equity:_Await collection of backlog of receivables from
Discoms to infuse equity, which is one of the pre-requisite to draw
debt funds

2 Reasons for delay
if any

a) Delay infinancial closure [pending to tie up 46% of the Debt,
expected tie-up by Feb 21]

b) Large dueswith DiscomsViz Tangedco & RUVNL [over Rs 1400
Crs. dues as on Oct 20] isdelaying our ability to infuse equity, a
pre-requisite to draw debt funds.

c) Covid’19 lockdown and subsequent restrictions [site mobilisation
was planned from April 20, which has been primarily delayed due
to the Nationwide lock down imposed on 26" March 2020. Upon
achieving Financial Closure (i.e. sanction of FGD debt by balance
46% lenders), CERC approval and realizing past dues from
Discoms, it is proposed to release the advance to EPC contractor to
mobilize at site to commence work

Altogether, the revised ‘Zero’ date for the project [which is the date of
advance as per the contract] is expected as Jan 2021. Based on the best
effort construction and commissioning schedule as per the contract, 21
months & 24 Months would be required for Unit 11 & |, respectively.

Unit | —-By Dec 22 [24 Monthsg]
Unit 11 —-By Sep 22 [21 Months]

3 Revised expected

timelinesfor:

a NIT

b) Award of
contract

c) Commissioning
of FGD

a) Completed on 30.03.2018
b) Completed on 26.09.2019
¢) Commissioning dates as below

Timelineas Timeline Extensionin
: : . months (from
Unit per phasing extension CEA
I .
plan requested phasing]
Unit#l 30.06.2021 31.12.2022 18 Months
Unit#2 30.09.2020 30.09.2022 24 Months

Registered Office:

Office Block 1A, 5th Floor, Corporate Block, DB City Park, DB City Arera Hills, Opposite M. P. Nagar Zone — |, Bhopal — 462016 (M. P.)

Tel: +91-755-398 888 Fax: +91-755-267 5190




D B POWER LIMITED

CIN: U40109M P2006PL C019008
Corporate Office: Naman Corporate Link, 3rd Floor, C-31 G Block, Bandra Kurla Complex, Bandra (E) Mumbai-400051
Tel No +91-22-3930 6000, Fax No +91-22-3930 6008

We earnestly request CEA/ MoP to suitably appraise MoEF on the practical difficulties being
faced by DB Power as enumerated above including the Covid-19 lockdown and facilitate
extension of 2 yearsin this regard.

Thanking You
Yours faithfully,

For DB Power Ltd

{Authorised sigriatols
Manu Krishnan Namboothiri,

Head {Stratesy, Power sales & Corporate Relationships)

Email: manu.namboothirii@dbpower.in. Mob: +91 7506236244, Land Line; +91 22 7156 6011

Registered Office:
Office Block 1A, 5th Floor, Corporate Block, DB City Park, DB City Arera Hills, Opposite M. P. Nagar Zone — |, Bhopal — 462016 (M. P.)
Tel: +91-755-398 888 Fax: +91-755-267 5190



*: Annexure III

DB Power Limited

LT LAR R T T TR
Hyimges Qe ¥ lape - Badrdarha, Post — Katwali, Disd — Jasglr — Chompa, Clehallisgurh, IFI% - dUS402
Tel. o ¥ 26 1%04

Mo, DEPLSENY /34 Date: 09.04.2{121
Ta,

Additional Principal Chief Conservator of Forasts (C}
Miniztry of Envirgnment and Forests, Simate Change
Fegional Ofice!WCE] Ground Floor

East Wing, Mew Secretarlat Building,

Clwil Lire, Nagpur-440001

Sub: Fly ash generation and utilizatlon raport for the year 2024-21

Dear Sir,

Flease find enclosed herewith Fly ash qeneraticn and utilization report Far the year 2020-21
for 2 ¥B00 MW Thermal Power Flant Iccated at Badadarba, Chhattsgarh,

Thus tlfu\h.,?uur Infarmatian and recerd please,
T ol ]
it

II
Thankimy{

sincerely Yours,
Far M/s. DB Powar Limited

Head, Environment

. The Reqgional Officer, Chhattlsgarh Enviranment Canservation Board
Yyapar Yihar, Mear Pt, Dindayal Upadyay Garden
Chst: Eslaspur (C.43.)

The Supenntending Engineer,

Chhathsgarh Ervironmeant Cancervation Board,
Faryavas Bhawvan, North Block Sector-149,

Atal Magar, Rapur [CaE.] 432002

The Zonal afficer, Central Pollution Contral Board
Zonal Office (Central), Ird Flogr, Sahkar Bhawan,
Morth T.T. Magar, Bhopal - 462 003

Divisicnal Head, TRPC-11,
Central Pellution Control Board
East Arjun Magar, Shahadara, Dealhi-110032

Regectered (1108
Bluck [4. STH Flour. Corpornic Hlock, B CHy Faik, IHECGice does illy, Opgaspic W, P Magar Eume - L Bhugad - 462016 1M 1)
Il : rHE-755-FUHNREE Fus: 10-755-067 5100
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Fly Ash Notification5.0. 2804(E),3" November, 2009 -

Statutory Campliance Repart for the period (41042020 ta
31.03.2021

It=m

Mame af Thermal Power Station

Full addreszs incluchng District & Fin code

E-rmail addreacs

Name of the Wodal Officer [not below the
rank of DGM 7 DyCE /o or equivalent )
dealing with ash/crvironment managerment

and designation
Lontact No.

| Ernail;
Toial capacity of the Thermal Power Station
(MWlalong with urat-wise capacity break-up

Reply

DR Povever Lumijted
“Willage — Badadarha,

Hin - 495695

Hari Qo Gupta

kA anagarmernt

4660511150

| 1200 MW
Unit 1 — 600 bW
Linit 2 — a0 kW

PO = Kanwali, Dist. Janjgir -
Champa, Chhattisgarh,

manajkumar panda@rdbpower.in

B5at Vies President - Fly Ash

A. Coal Consumption and Ash Generatian in year 2020-2021(in tonnes)

8 | Coal/Lignite Cansumption | 5818230 ]
% | Average ash content in coal (annual) 45.47% :
0 | Bottem Ash Generation 26601
11 | Fly AshGeneration 2119132

‘12 | Total Ash Generation (10 + 11) | 26845733 |
B. Ash utilization in year 2020-2021fin tonnes)

5. | Purpose far which ash | From ESP | From Pond From Total
MNa. | is utilized Diry Ash Al Bottom Ash | (1+2+3)

i (1) {2} (3]

12 | Cement industny L2049 i i L3c404

14 | Bricks/blacks/iles  and | 53662 i i G3bE2
iher ash based
products

15 |Foad  and  dlyover | 366571 0 0 366571
embankrients

16 | Reclarmnation of low [ying | 42150 264342 o | 306992 |
arag

17 | Back fillmng of mines 513878 EINTLT 0 1339098 |




5, Furpoase for which ash | From ESP | Trom Pond Frrm Total |
Ma. |is utilized Diry Ash Ash Bottarn Ash | (1+2+43)
= R ()
18 | Conoetes mortar 3044 {0 { 3044
plaster
19 | Agquiculture I 0 0 0
20 | Exports o o 0 0 |
21 | Othars (please specify 0 0 0 0
all avenues; |
Total B {13 te 21) 1645800 955061 0 2600862 |
C. Unutilised ash of year 2020-21 and previous years
22 | Unutibsed ash of year 2020-21 {in tonnes) A43T1
Z5 | Unutilised ach perlaining to previeus years i e, 2 2833984
up to 31032020 {in Millian tennes)
24 Tatal unutilisadash up 19 21.03.2021 2328855

(22 + 231 (im Millicn tonnas)

" a. Quantity of Ash stored in Silos 0 {cantinuas evasuation)

" b. Quantity of Ash stared in Ash Pands 2. 328RB55
c. Quantity of Ash stored in any ather manner ¥
(please specifytype of storage and  digfwet
phaze)

D. Reasonz for not achisving 100% ash utilisatien
| 1. During financial year 2020-21 the actual ash generated was 2645733 MT,
actual ash utilised 2600862 MT, The percentaga utilization is 98 3%,

2, During the lock down pened of Codiv-13 pandemic, the movemert of
transport vahicles was totally disrupted and the movernent of vehicles duming
the initial two months got tatally stopped.

3. During the same penod, the plant was running with partial loading and
gengrating the ash,

4. We tried to recoup the short fall once 1he wehicle movement restarted and
cernent mdustries operations had resumed.

5. In spite of gur best effarts, we could not utilise the short fall of 44371 MT
during this FY 2020-21.

Signature

ﬁL.Df the Plant Head
{“\.

: oy

1 ﬂg 5 -IE'- _4—\..-'1_-._,-‘[\- =
MNakfe 52/ S Prasad
Dresi ."F Elh. Prasident

0904 2021



Environment Monitoring Report

Annexure IV

. No. Monitoring Report Page No.
1 Ambient Air Quality Monitoring Report - Village 1-4
2 Ambient Air Quality Monitoring Report - Plant 5-8
3 Stack Emission Monitoring Report 9-10
4 Noise Level Monitoring Report 11
5 Treated Waste Water Analysis Report at STP 12
6 Water Level of Piezometer around Ash Pond 13
7 Analysis Report of Piezometer sample around Ash Pond 14-16
8 Surface Water Quality Monitoring 17-22
9 Surface Water Quality Monitoring at Ash Dump Site 23-25
10 Treated / Untreated Waste Water Analysis Report — AWRP 26-28

& CSP

11 Ground Water Quality Monitoring 29-31
12 Ground Water Water Quality Monitoring at Ash Dump Site 32-34
13 Treated / Untreated Waste Water Analysis Report — CTBD, 35-37

CBD & AWRS




Annexure IV

ENVIRONMENTAL DATA GENERATION
OF

DB POWER LIMITED

VILLAGE — BADADHARA,
JANIGIR — CHAMPA 495695
CHHATTISGARH INDIA

March - 2021

Prepared by

-i-

Ultimate

ENVIROLY TICAL SOLUTIINSG

N ABL Accredited; MOEF & CC Recranixed; CECE Approved Laboraory
An 1850 90012015, TSO IS00T:2007 & [SO 14001: 2004 Certiffed Laboratory
e OfF. - HDE-272 Phase 3, Kabir Magar, Raipur (C.G)-19200%

Ph-(177 13-4027 777, weltimnatenvireidamail.com
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EVRELYTHAL SORLTHING

Farmat Mo 1 DESFORIGT

S s B Rl R l REPORT O 1:133..-'-1*3..’2::! 21/ 05058

To, | oam mor W nz.a..-'z:r .E:._."M#e;l;l:.'l-l.l:r.'

DE Power Limited, | naTE OF saMFCTNG | OL/D3/8021 r,;' 26,03/ 2001
ZR600MW, Village - Badadhara, "E}EEE RESRIPT | 0Z/03/2021 e 27/03/202%
District: Janjglr-Champa | DarE oF RESGRE -.':u.,-'l:ld.fz{:n N

(C.G.) 495695 !Fﬁr_i_ar_m_r-ﬁm“ ETART 02055057 | ENDi3L 0572021

| O T Ly :"\-f'hl-"l'\-ﬂ- S m e —— i — e —

| DURATION OF EAMELLING |

| Sagdtsand,
U | DATED:L1, A3, Jodo

il LA SRS e LN i
s FYLFEG PAPER (FHha)r XD MO, FILISR FAFNM (FHLed: 1K HO
m:mﬂm-mmﬂrmm AMMEST MO Y RETT
i e ST PLADEES - TXD M 2
Test Method and NAAQM Standard for Ambient Air Quality Monitoring
Paramester I M Referenc NAAQHM
o e e Standard
Farticulate Matber size las=s LI ElHE. (Bart #5171 Pebe &% CPCB
than 10 microns PG P Guidelinss Nol,=T Lid
Farticuglste Batrer size Less : w-_ N = T —— =
I:'L"lurl i"-'_'h mitrore | B, fl A _I_?_L_:_P'E}?Ld::{inn& ek R
| 15 S1i [Part 2): 2001, RA.2005 &
Slpar Thgmeee B lbete Guidsiivem Vel=t 5 i
I5 %153 (Fart Bh: ZOGE & CEUH
Risrogen Dioxide M0 = "_'\_'\..'. Gelipms Velind e a0
| Corbon Hongxide 100)~ |5 Si{easi 10y:1999, megooa T 40
Meroury [Hg) | EBE Mathed 15-5 p =
TEST REPORT
Date of | PMy, | PM,, $0, | NO, i co* Hg

Sampling | pg/m’® | pg/m® | parm® | pgsm’ | omg/m® | Ag/m?
LRl F OBy F ! 16 - #2 5 L ‘M. b.
Us.Gg.enzl | o6 1 s b 3B LT T - N
BB BORT | EE ; 30 12 23 T NI,

| 12.C3.2091 T — &1 | 2% bV me Tl @ 1 oeF |
TV T o R R e T A . SR [ S T
_19.03.2021 &8 N e ) T8 | s,
20300 | e T - BT i3 1w
26,03.2021 | T8 2 18 i FES H S - O
Bemarks: * Curation of sampling for CO - 1 Hour - Mot Detected

Terms & condierons

TN A DT TR T o S e e rriinEen
Pnd painspely pi B i T M e Ly R T ey PR P Tl TR T TR s P T
T 8 R A s Sty i nd Far e i #Ir;‘m

: o
r !‘ -i:.: ) i
] |
Y — : =
R .
“peA | |
PREPARED BY | i

| For BLTIMATE Hngm:rt‘rrdj_munms

Q(ff.;’f

A

J’I.HTHGE.’IEEII SIGNATORY

AR TSG04 5 F1IR0: 440012015 [ 150 450012018 CERTIFIED LABDRATORY



Farmad Mo, - UESFORIAGY

Ultimate

EUVRRTTICAL Do

Recagnized by erﬁry: of Enwironmant Farest and Climate Change under EP act 1HE6

Ao KRR OF TR Ciniise e | mEPORT M | DES/TR/20521/0E087
To, P ""'"1'1&'&',5&-':[:-.-'1}:.5@:#6.: 148 — =
DB Power Limited, ToATE oF suELIn | 03/03/2021 to efeafzoe
2XG00MW, Village - Badadhara, {_gi-.-:zcrmmm 02f03/2021 to 2vfoafaE
Distriet: Janjgir-Champa | G e perT "| Dijud/203: T St
(C.G.) 495695 | DATE OF mtAtrars | swak: 0270772021 | BND: 31 /0075022
T SEHEPLL DETATES
[ FREEROR o m&m [IEHE-I“TI’ - _._ﬁ'ﬁn el | BiGUCrATOS, DATED:IT. 18 2080
lw:m ZOCATION l m'\{.l_lf.]-'f_uj = S S
DeiparTow aF E-ijIFiJH‘" |“i'-: a1y | %“‘EWTMMr CHEMTST o
| Mlqn_ﬂi:r_ﬁi_ﬁiﬂfu | ag FEm m ﬁﬂmmh:tu ”_' l_ e 1
R |mﬂ5:3m {I.) . 181 Wo., FIDOER FAFER (8% ) 1ki mo, e ]
OUARPI Y A 50,: SGHIAL MO, EVE BOTTLIE. Oy, 30MLX] N3 SVC morenE

| P RILACOERR = RN AN,

Test Method and NAAQM Standard for Ambient Air Qualily Monitoring

Paramotar i Metlind Relaranca NAAQM
S L | S it L ~d . Standard
Pacbiculels Matter ‘slis less P SnEe (PATE e 2905 & CPCE | .
| than LG ndepons (BMg)  iGuldelines Wal.—1 e
Toarticolete Matbes Abes lmas [ i AR B e T
| than 2.5 microme (B L) rﬂﬁi.:mui:ic Timan 1-’-:.-1._“1 ‘ &0

=7 i : . 15 ilB2 |Back 2): JGUJ."_R_D. T A [
e Mdide (00 lokes mdenines vt e
E L 18 3182 .-r'-m- B '-cnﬁ b CPCE i i o
ok lear | Gulgelings Vol,-T - — i
| Carbem Monoxide [CO[Y | 18 SteaiPart 101 94 S48, RA 2003 e e
MeErcury (Ho B et ThR=5 % 1
TEST REPORT
Dateof | PM, . PM., | SO, NO, | cow Ha
Sampling | pafm’ | pgfm’ pg/m’ pg/me | ma/m’ | sg/m®
0T gs.2o%1 | se | am 14 [ En E gt [ g
05U, 051 B O S 1 - Y S N W T
B3, 03,2091 [ N R N e
12.03.202 &8 e e e
RIS S W MO |G - S M~ A I £ SN 1% T
19.02.2081 | 9§ | R A - A S S s N
2 T R R R A R A | R
[ 25, 03.202] 5g | 4 | B T g A e

Remarks: * Duration of sampling for L0 -1 Hour, N.D. - Mot Detected
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5 | 15 3025:(Part-23) | 2 [ %

_____ Escacon 5““” i e’ W) _""’_3_‘?1‘“1_ Ll
i ﬂa ness | | mg/Lit l$ I025:(Part-21) | 200 (max) | 164 : 212 I 188 I 174
__sj_'_g_lg';qm fas Ty | mojiit | 15 3025 (Partd0) | 7Siqmax} | 34% | 88 | 264 | 487 |
g | Mzgnesium (as { - i | Rt IR

ey mgARt | 153025/(art-46) | 3D (max} | 8.4 a2 2.2 11,2

1D [ Chioride (25 €) | mgALlc | 15 3025, {Farb-ﬂ_]_'__;: 250 (mex) | 264 _:_ 25 | -2o8 | 168, |
i Empm':e [ | i s =1 A ..
__.“.__.:s_ﬂi:n_ Mol |153025:(art-24) | 200(max) | 326 | 284 | 322 | B4
[ 12 | Witrate (NGLT | moAl | 1S S03S(part34)] | dhfmaw} | 1B | 28| 20 | &A
(13 [Boron(as B) | maAdt | [53025(part-57)_ | 0.5 {max) | B0, | WD | Wb | WD,
14 [lron(asFe) | mgih 15 3025ipar-531 | Datmax) | ND, | ND. | MDD | WD,
15 | Fluorde (as £} | mg/lt | 15 3035ipart-60) | 1.0 (mex} | 009 | 041 | 016 | 017 ]
Manganese . | —
i r-!n;g BEEE | mose | SHRNpet B0y | T(maR) | REB: | MDD | NS | D,
(17 | Leadfaspe) | maiie |15 S025(parca7) | 0,08 (mawl | WD | WD T WD, 1 B

| 18 | Zinc{a {_jnjl___-.., _mg/Lit §15 3025{part-491 | SHimax) | 024 | 0.24 | 046 [ 0.2
10 | Copper(asCil | mg/iik | 85 3035{poct-42) | 0.05 (max] | M.O. | MO | NGO, KD
20 - Afumimicem fas - - S

Fan Fig/Lit | 15 W2S(patE5) 003 (max) | ND. | mE | mND. | D.
e o BT e S PO
at | Mercury (a6 Hg) | migfiit | 15 3025(part-48} | D'mﬁm“ | MEL | D M.O. M.,
_22 i.qrsmc fashs) | mg/lE | 1S 3025(part-37) | D01 (mawd | MG, | WD, | WD M.
i I Saleniu {as se Tmg/li [ 1S 3025ipart-5a) | O@fmax) | ND. | H.D. M. MO,
Chromium {as , [ Annex 1 of DG Ay A ey e s
24 e | . . ;
l'.'r} mg,.".J 5:13428 L_:'._. s [ S LD MO M, 0,
I 15113428 - = * 1 SRS ront AR
25 |sulphide (as5) | mosli | E4.201245005 | 001 ¢mex) | MO, | MO, | MO M. 0,
ek Rt S sl S e Ml Skl 3 |

AN SO 1 80012015 T 150 140012015 1 1SC 453001:2018 CERTIFIED LABORATORY
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I WL - G871
TEST REFPORT
|
Sr | T T - ]
L Parammter Uik Mathod Reference | paF Waker | winetis | PrM WaTer | Boad Rater
Na. | Consent irean |k [2aw Wellnr | Badadecs
D Bt et St A | e (S | Tleam | ¥y | oo | e
26 ¢ Cyanide (a5 () | maflit | s 30250nart-2 ) '-3' 05 (meax) | 5'5~.U': N, B Wb
Anionic Datargent Erway K oof
2 |y LTy (BUR (e | RO, | NP, | WD | MO
Bhenolic
28 | Compound | mg/lit | 15 3025(part-43) | “”””"‘“F‘" WD | WD | N N.B:
L ...,.ﬁ,‘;ﬂs’?é‘!]...._ ' “ X (P W - —
Y rlchenr e { i
1 | 1 [
25 ﬂmf_hn | wg/Ut | £d.2012,5440-0- ':"E'E'E;‘m” M., | MND. MD | ND
S T P dii s S L
| 15 3025 (part-
30 | Mirseral O mgfLit | 39):1991 RA 2003, | 0.05 (max) | WD, | NB ND. | MO
Fel. 2.1 !
 MICROEIOLOGICAL ANAL VSIS
[ Syl nol i
| MENS | e s vt ha |
1 | Tetal Colifsrma 100 ﬁ]ﬁ’ﬂ'ﬁmjﬁ' detecksble | Absent | Absent | Absent | Absent
i ML | meany 106 !
L | —— R SO |11 T, . . S
[ Shall not | |
B e e = ha | !
2 | E-Col 1op | BARSEITRIRA | yetectable | Absent | Absent | Absert | Absent
{ M| | many 100 | |
| i mil sample :
PESTICIDES ANALYSIS
+ | 5,pDOT ugrl | US EPA 5081395 3 MO F MD.| MD | NB
Z | o.p DOT ugfL | USEPA S0B-1995 1 NO. | MD. | WD ML
3 | p,pooE ua/l | US EPA 508-1995 i WD § MG MDD, | N
% |epDoD P JUSEPR SIS | 1 | Wb} mD. | Ab, N.D.
3 | 0pbob ugfl | US EPA 508-19G5 1 MD. | MD. | mp. | ND.
g | Gamma HOH L | US EPA SOB-1995 2 ' o
| {Lindans) ! W s i = "'D'..n-._.p‘.’.'.]?'.'. 5 "':_" N o
7 | migha-HCK po/L |USEPA SCB-1895 | 0.01 ND. | Mb. sy ey
B |memucn | vat [USEPASOGISOR | 604 | wp | M, | w0 | WD
|5 [Detstici | ot [USEPASEINE | G | yp. | Wb, | mo | WD
10 | | Aipha-Endaey Faﬂ | pgfl | USEPA 508-1385 1 o4 e S T MO N.D-
11 | Beta-Endosulfen | WG/l | USEPA 50B-I595 [ 04 ND- | N.D | MD
12 ::EHWJ'FH“HJ'F'*&: vall | USEPASOB-1995 | 04 MO | M w3 | NG
| US EPR Gl41A- | _I N e
13 Monoorotophos | Hal | 1904 1 w0y, | L B PR B v B HE
| i |
~Foa LS EPA B141A- | . I | =
14 | Ehion AL | s . ~3 ND. | ND. - ma | ND
" USEPA B141A- | e T |
15 | Chloropyrifos W't | 1854 30 NG, | R, .. N.D.
6 [phoste | VL [USERABMIA T 2 Typ | ND. ! MO, | WD,

AN IS0 ; 80012015 /150 14001:2015 1150450012013 CERTIFIED LABORATORY
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FEMIRT KB, - QEE2

TEST REFORT
l . ' Razgult
I-;!: Paramater Unit | Method Refereace | per whater H.:SHH; ol I P
. Consent T nrali i
- R oo I T T A T 0 v, T (-
1954 i
e e L | UE.EE.&_EiIE.A_: AUEE e’ e | 1 o e Sl |
17 | Phoratesuiphoxd il N ;
i 5 Wt | s N, | np H.D. ..
U BPR BiAIA- | !
1% | phorstesupone | L _ NB: | MDS | D ..
1504 ,
i [ it | Us EPA 5i5.4- | "'3: | _"'_'l'__"""
=] 24-0 H L rams ! MN.0. | Mo : M., | ) Ko
20 | Alachior g/l |USEPRS08-1995 | 20 | np | me | mMD. | MO
N T T T S T S W T
. His e B :. | e it
22 | methyl parathicn | 1oL | [ 3 B | WD | N N.D.
| 14 | 1 i
o E Wr'l_";*'us EPA BI41A | s 7 B
= 1 H | | : |
Mathyl paeakons | 1594 | M. § WD, | HD. ML
= ' it _T[:E'EP".&'BLH,&.. e - i _'i' Rk =
+ | Malathicn L B i WER=g SR |
i | : ol US EPABLAIA. | T ; T
Malz u i B | OMLD I T
| Malacn . 1994 i o .0 Do | ND
76 | aidrin f ugﬁ_T'UE'Eﬁﬁ?;ii'n-_iﬁﬁ""f""' .03 No. | D | D { N
: 3 __.-_.....___.-_._.I.._ = :_ T R NS R RIS v
<7 | Dieldrin | poft JUSEPASDR-1R95. | 003 N.D. | D, Ny | M
Pt & mil T2 T AR,
b. %oT |
Farrns & comaitinmg
W Tind MOERORT U PrpbiTarion, TrBiradien o as fepal Wit i Feriiddan,

B FEmpsaneahd b B reiied T ©8 s Ay s T R CATRRD e AR A R TR

-
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‘To,

_!_ﬂus..f'r&-’zu-.: 105652

DE Fower Limited,

2X600MW, Village - Badadhars,
District: Janjgir-Champa,

(C.G.) 425695

Mﬂfm_qﬂi?
Iﬂ..."’i'-l!ﬁ.Fﬂ‘."_'EﬂE'
|¢Wfﬂiﬂﬂﬁﬂf

[m OF ANRLIFELE

| UBE/20-31 PRF 04153
! 15/03/20%1
_.lsfnsfznzl
| D1/04/2021 .
| FRART: L6APECA0R] | ENDARS 03 300

SAMPLE DETAILE

DRIER /FEFERINCE: FI-BQ

B'E-'IJ'-EH.?JIZ:'B'-I, J.'-!E!IED LEaal 20

LS T Sk AW MAND JIVeR

2 5. DATHRT AT
e 3.  CUTEIDR DRLIN MEAR AWRS g R B e
JBRMELE. T¥RE | SURFATE WATER I —
ml..l.'- m I.E' mam CHEWT BT =
_Pm,xiw_ﬁl! = I ul' :I HU I‘Fﬂm J J il' W. .:.'-lﬂnf mﬁ'.?-' —
EANPLING FROCETCURE | C8: J02A[REAT I):1#87 Ri J00J- A#HN J9%D ED. 2018, 1060-8, 1-3%
FFPAT K, - 0TS
TEST REPORT
s i o B . | TS | Limitsas | e e
A EE 1] B od Refarence L y I o=t
ol el ; P T | o e | et | SR
| 1 | Celour ! Hagen | 15:3025 Fam-a) 1 Simar) | 45 - 23
2 | Tw bidiy AN [ TH 3325 (Part-10) Ldfma | 46.8 _1_2-__.i. i@
3 |pH . | 15:3025:[Part-11] a1 7.26 718 | 764
4| Residyal Cloine. | migiiit |15 3975(part28) | 02(med | WD, | WD | WD
5 | ;‘;‘Tﬂf‘ﬁulwﬂ : el i LTSRS (Pt il 0 (mar) 164 wms | 158
-A&aﬁ'nrry Total | et | 200 g [
B | e s | mgiit 15 3375 (Part-23) 20 {rnax) 5.0 720 | 980
7 T:‘ELEE}“““” | wigflit | 15 3025: (Part-31) Mo{max} | BED 1220 | 13m0
|8 | Calcium (28 €2) | mgllit | 16 S006i(ParcA01 | 78 (mew) | 234 | 9E | a64 |
5 :;;Ems'"m (38 gl | 1S 3075:(Part-46) |30 {rax) 54 7.8 58.4
BELCEI 52 I T ——— el e el e o DA il
10 | Chioriche (as C) | ma.fL=.r.:.15 3028 (Fart-32] I EEM_HL. 1€.9 144 12,9
i1 g%‘ﬂ”""*‘? L mgllit | IS 3025(Man24) | 200(ma) | 222 1G4 28,4
Erm Nlr.raié-j:'ﬁ_ m_g'_l.ll . I5 j_-ll‘-{ﬁf_ﬁd-L &5 | [r1sec} i__ a1 4n _3_2
13 [Poron (s} | mafiit |15 3025(part-57) LG S(mex) | O ND. ) ND [ WD |
14 | onf(asFe) | mgilt | 15 302K part53) | 0.3 (max) -__-E.-..-- B Tl A ML
15 | Fluoride [as F} | mpgfLit | 1S 3025 part-60) 10mex) | 08 04 01|
16 | E:E‘ﬂ““* P mg:!.n | 15 3025 part-5¢) - 0.1 {rmax) N, M., M
17 [lead(ssPh) | ma/lt | IS 3025(part47) | 0.1 t*rﬁfl_f_.:._ﬂ_ﬂ o T T T
18 | Zine (& Zn) mg/Lit |15 30ZEipart-45) LSO Cmax) | D.16 I:I LE___. .
19 | | Copper{as Cu) | mg/Lit |15 3035(part-43) | 005 (max) | NE. -
20 "::'I"mm'“'“ (s mg/Lit | 15 3028(purt-55) 003 [max) | MO, M. A
Bl ) = . _ et T
2L | Merciry (s Hg) | mgllit | IS 3025(parc-48) ;'mi‘:’_ll ey .o, Mo
E l;ﬁ:réﬁi:;_{gj&__f.ﬂ}_l__r_ mgfLit | 15 3038 part-37) | 0.01 _;_a}} N .
23 | Selenium fas5e) | ma/lit |IS3005eant60) 0.0 {maw) | regz_..h VA !
T Ch T
24 mr““'”"" o mgfLir | Anex 1or 15113478 5 fﬂ?;% Ne. | mB no.
| | APHA 22" l
25 i Selphide {a5:5) LI | F2062,45007-C4- | o1 {riEEx) (/e 8 | meie i,
b S T T . |
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FOFIRT &2, @At

TEST REPORT

— e I L | e
oy Teeemar | G| M |l | TR |seee]| SRy

36 | Cysrige (a5 CN) | mo/Ut | 6 B028(para?) 008 fmay | WB___| WS | NDB_

22 | ‘E"Fﬂ"“h'}g:ﬂ?ﬁmﬂm ma/Lit | Anoes K of 15:13428 | 002 (eax) | wD. | wm | WO

ek i S I ) <A

28 | Cornpound Mgl | IS 3025 pari-43) ma i D, | THv

_ylEstatboty b0 ST i =N D S
| Palby-nuclear " |
| Aromatic oo | AEHA 22 & nam ;
| Hydrocarbon WOLIE | £ 2013, 54aD-6-43 {maic) a e s
__ | [PAH) bl W g
| IS 2025(part- .

30 | Minera Of mortie | S AILRAZO0Y | g5 (raky | wa . ML

MICEOEMMOGTCAL ARATAY RIS
{ Shall noo !
: s T S CR— ba |
1 | Total Collforms 10G ﬂ[S.lﬁEI.l‘?iHj-Rﬁ.Eﬂl defdectatsle. | Abswnd | Absent | Absent
| il in Ay 160 | i !
| R I EORRTITRCIERUSS | | 1" " o ST NINTRPS . (O
- Shall ral | |
: MEM | g be | . !
Z | E=cal pog | L RRRASIREL | getecrable | Alment | Absent | Absenr
57| B Inany 120 |
{ | misamgis | ; |
PIGTICIDES ANALYEIE

1 | ppoor porl | US EPA BOB1995 1 |

2 | opBOT T ugfl | USEPA SOE-1995 R

= BT R LR R v

4 | ;T;DI:-E:_ o pa/l | LS EPA S0B-1095 f 1
"5 |peboD | Mg/l |USERA S0B155 ¥

§ |GammaHCH | g/l |USEPA 508-1995 | 2 |

4 [Lirdans) . y 3 H ; ! ;

Tl | Alpha-HCH HE/L | US EPA 50B-1535 GOL | mp. P omD WL
B | Beta-HCH g Tpgfl | US ERA Soa-1995 0a& | wmp. | oD | MDD
9 lpemancH | berl JUSEPASIBISSS T 004 | wp. | ND | ND,

70 | Alpha-Endosulfan | Me/L | USEPA 508-1535 B4 | wp. | MB | HD,

1| pata-Cndesufan | IJJl i-'-"i EPA SOR-1935 DA T mp. | MD | MO

12 E;wﬂfﬂmlﬂhﬂ Mgl | US EPA S08-1995 o4 | wooo | owo | NE
[EF %15.13.;75&'1;?:5 | pgfl [US EPA BiA1A-1504 T [ s | ne | N
'Zci" Etnlon 1 Wil [USEPA E14IA-LES4 | 3 | wmp. . mo. | N,';, o

5 u,,m,.,[,.ﬂ.m; ______ ugfl |[USEPA B141A-1984 30 | Np. | mD, ND.
"*_-E"“pl- e e Bt "i""_'r[l':i.__

ik antmﬂhlﬂm pg-"L s BPa E]-"I-L.ﬁ.-iﬂ"_:ld- = | hi.Dy M. : M.C.

1a Ly = eas | o | iy e

18 | proestesupnone | ML | US EPA B141A-1994 v L ND ND. | MD.

AMISO : 9001:2015 7 I80: 14001:2015 | IS0 45001:2018 CERTIFIED LABORATORY



Fevmmal Mo, HERFORMOE

O 1B Fhase - Nean cP Showk

Uitimate

ERVRCLTIA SCLLTIRE

Recognized by Ministry of Environmont Foreet and Climete. Changa under EP act 1588

FERIRT W0, = 30T
= vzan o

TEST REPORT

=5 ST S Methisd Refarones, | LEI:EE F N ke Hnwh;l pryeerr

W : i | _gon Wake F | mu:?
19 xxs 0000 | .Lr*sspﬁ- BiBi-1988 | 3 I P

20| alachior i pail |=-='IEE"-’*~5'Wa 19'35_1“ | wo _'ﬁ._:":'_m"l' MND, |
23 | atrazing ol | | US EPA 532-2600 ik | x| wnp |
|22 engipanthion | bell |USEPABIMIAISH | 63 | wn | np | 6D,

23 ,Hethﬂ F.mm';;"" Lafl | US EPA BL41A- 1994 | u ! o | ND. | ND

Fr | r43|3t1“mm I B pafil I US EPA B1413-1994 | 1490 -: H.I.'.i:. i ND__ _}15_._-
T{;ﬁamm | vl [USEPASLAIAISSE 1 - 1 no | me. | WD |
3 | Aldnn | wgfL [USEPABDE-1308 | 003 | np ND. | ND.

7 !nmmwn | el [USEPASBETS%ET | 08F | wp WD | NG
(o Bhar, i

REMARKZ:N - EETECTED |

Fermis & eondliions

A T proieb S arind iR oy s s T Srkirsen
P Ea el it mefarmre for O ol aliterivine o ER mnn seelr rthonires somnao st o i

r Tdis s oy WA A A5 AT e o i (sl Gl
T s
| FurILTIMATE mmwm
|

= g_['s_"-’-\ . o 4
i U ZQ”%%:’E’LF
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T'd, _mm 'IJ':ES.FE":EEI-E 159573
DE Power Limited, [_mm;g”_aﬁ L ﬁfﬁ?;ﬁ" /04164
2X600MW, Village - Badadhara, |7are oF acezew | 16,08/2021
District; Janjgir-Champa { DarE oF REFoRT | DL DASEUZL
(C.G.) 49865956 | TArE DF ZMAIYSIS | BTARTI 16/05/2021. | EMDISLA0G/ 2020
SAMPLE DETATLS
CRIER FTEFERENCE: | B MG APIOL0SORd, BRTRED: ITSIDFEORD
CTIETMEN CEMpIR 1D i 1. ABE P SIME GIELT !
SEAMERE THE LUCATICN | & asE oo IO SIRIFASERY
BAMPLE TYEE il | BURFACE MASRH = == S ]
e ML -
E_Imarf..wm___ REELE I ie rn:' r.'.';_.: I.H.T:II'D TR ST = T
CAMDLING PROCETIRE TH: 3078 (PART T)-IS87 RA 2005 APMA 22WD EG. 2012, 106G=8, 1-33
FEPCET M. - O50TR
TEST REPORT
< | ' Uhmitsas. | 0 Resuk.
"u: Paramater [ Unit Method Rafararsso T | Ash Bump | Ash Dump Sids
e Consent ! Side Guoali | Siryagarh
1| Calowr . Hagzen | 1873035 {Part-4] 3 (many | ¥ 13,
| 2 Tubidicy WU '15 2025 (Fart-10) 1.0 {mae) | 32.8 | iz 4
3 | pH ! - 15 A0ZS:{FArk-1L) E.g ;'j : 716 7.28
4| Residual Chlorine | mg/Lit [ I53025(part26) | C2{mex) | WD ME.
5 ;:‘m;':““""“"' | mgiLie | IS 3025 (Par-15) 500 [ [ 132 188
T | Allalingty Toeat | oo S R _u"' : T :
B | o cacos) | g/t 1;__1:.-4 ARLS: (Fart-23) 200 {mix) 56 78
7 ::%;Egrdﬁsﬁ{ | migiLit 15 302S (Fart-21) 2010 {ma) 2.0 112
B | Calclum {ssCa] | mo/lit | IS 3025 a4y | FEfdax) | 6.4 G 1
g ::2{"‘4‘““‘ L mafLit | 15 3078 (Far-46) 0 () . 2.2
107 | Chionde (3s.C) msxl-t 153028 Parc-22) | 3S0(mm} | 129 __i69
it ggﬂrﬁ:e {as ! mg.-’m. 15 2025 {Par-24) 200 {max) 22.4 184
12 | Mitrate cmm}""'i moLit | 15 30Es(pedt-54) | 45 (nxy | 4.2 3.8
13 | Boron(asB) | mgiLit | IS 3025(part-57) | Coilmane) | ND. i MNE
14 | Iron (as F} |_mglit | 15 3025(part-53) L CI(max) | WD N.O.
15 | Fluende (s= F) | mo/Lt | 15 3925 part-60) 1.0 {max) 021 ' .11
16 m‘_’li‘?ﬂ"“" B ot | 1S 3025(part-59) £.1 (max) (1 1)
------- "I —— e i akiuie il 1
17 | Lead (asPo)] | mﬁ!'.-.i'.t.,..li@,.f'.THPﬂ"t 47‘1_____, 0.0 fmaxy | MD. ML
18 | Znc (a5 20) | mgfLit | IS 3325(part-49) 1 E.0 [max) 0.11 016
19 | Coppery{as -’_‘u} | rgfLat J_I“.:'- 2025(part-4d) A ﬂ 05 {max) | Mo 1." . R
| Aliminium {as i . 1
20 Af) i mgfl_.ll: 15 3025 part-55) 0.03 {max) Bl | TR
21 | Margury (6 Hg) | migllit | 18 30035(part-4%) :,]'nﬁij Woe | AL,
(22 | Brsenic (o3 As) | mgjuit 15 3025(pert3a) G0ffmmg | mD. T HB
23 | Seiepium (35 5¢) | moiLit | 15 3325 part-56) Gl qmae) [ T | “RLD,
| Chromiom (as I ik | .01
_id i &n ! mg/Lit | Arnex:I:IS.!;EEﬁ s (ena) (13 L
| =LY Ed- a
25 | Sulphu:h! (as 5} f gLt E4-175 BF _-1_-_1_?EJ B | 0.01 {rmax) ! L, B L
26 | c;,-aqidagn_s,r:ba] L magfLit [ 15 3025(part-27) | 0.05 fmax} | rm. - -
27 | Asionic Detergent | ma/lit | Annex Kof 15113428 | 0.02 {max) [ 1 .0

A IS0 - 800420415 1150: 14001:2015 [ 130 45001:2018 CERTIFIED LABCRATORY
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BEFORT WO = LS0NT

TEST REPORT
o | - | Limitsas | JResalt
N | Farameter | @it riethid Refarenca { par s nlrlp ASh LUmp Side
i = - e 3 :ammt___suaimu_l_ siviyagarh |
|| (@ MEAS) , T TR | | I ——
Phenoiic | | pone | i
28 | Compo.nd | ma/Lit | IS 3025(part-43) | MO | sl
e [ TS OH) | N A— % Reer:
| Poly-neclear § " - i
| Arpmatic APHA 22™ E4.2012,6440-6- | 0.0001
22 | hyotocaton | VLR gy L grtias) o s
(PAH] ; W——— 1
- : : [ .. 115 3025 (part-30):1991 88 |
300 | Minedal O L mallitd sony w2 LS (i) Re | M.
: I Shiail rot
MPY | i be
L | TetwlColifarms | 100 | IS162%:1981:RAZ014 | Jeledable Abiseit Absent
LML i inany 100 |
E . mi sample | =
1| i | Shall net ¢
| MPNS i ha Atisan
2 Bk | 160 § IS 162i: 1091 - naA: 2014 | detecmble ; Absent t
M. | nany 108 |
| | i mlsamplé |
PESTICIDES ANALYSIS
I | pipDOT | pgil | USERA 508-1995 ; 1 ML, N.D.
I — | el | USEPA 5081935 T
3 | p,oDBE pofl | USEPA SOB-1995 T R T
4 popop | bofl | USEPA 5081005 ) . N.D, M.
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INTRODUCTION

DB Power Limited is a coal-based thermal power plant located at Village: Badadarha, Block:
Dabhra, Janjgir-Champa district in the state of Chhattisgarh. The plant has produced thermal
power having capacity of 1200 MW (2*600 MW). Ministry of Coal, Govt. of India has allocated
permanent Coal linkage of 2,497 MTPA from SECL Chaal, Baroud, Dipika, Gevra, kusmunda and
Manikpur mines area and from MCL Vasundhara & Kuklda mines to fulfill the requirement for
1200 MW capacity. Water requirement for the project is getting fulfilled from river Mahanadi,
which is flowing at a distance of 23 KM from the plant site. The power plant is operationg since
2014. The Project was awarded to BHEL for BTG and L & T for BOP and completed the project

within time frame.

1.1 0OBJECTIVE AND SCOPE OF WORK

1.1.1 Objective and Scope
The broad objective of the present study is to establish the hydrogeological environment of the

project area and study the impact on ground water and suggest strategies for mitigation.
The scope of work includes following points

1. Conducting comprehensive hydrogeological studies, chemical analysis of ground and
surface water samples from the buffer zone of 05 km radius and particularly downstream
side of ash dyke and its impact on the water regime for DBPL, 2 X 600 MW, at Badadarha,
Block- Dabhra, District-Janjgir-Champa, DB Power Limited.

2. Survey and hydrological data collection of key wells of 05 km radius are from the
boundary of plant (buffer zone) of existing open wells/bore wells/piezometers and
determine and record for each location including extermination of coordinates of the
points by GPS and its plotting on map and water levels, pre & post monsoon levels.

Yields, use, aquifer tapped etc.

3. Comprehensive hydrogeological assessment studies of the buffer zone discussing its
geomorphology, digitized elevation model, geology, nature of water bearing formation
sand depth to water table, long term ground water recharge, present ground water

exploitation and present status of ground water devel opment.

4. Collection of samples of ground water and few surface samples from the buffer zone
for chemical analysis which parameters comprisng pH, Color, EC, TDS, Chloride,
Sulphate, Calcium, Magnesium, Fuoride, Nitrate, Bicarbonate, Carbonate, Total
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Hardness, Total alkalinity and all the heavy and toxic elements including Hg.

5. Preparation of ground water quality report of 05 km radi us area of buffer zone based
the results of chemical analysis and its different maps showing the different contour

maps on important constituents.

6. Hydrological and drainage studies of buffer zone, delineation of its catchment area,
catchment yields, particularly of watershed covering the ash dyke.

7. Preparation of ground water contour map of 5 km radius area showing the Ground water

flow direction and hydraulic gradient.

8. Submission of draft report covering the findings of the investigations, original data

and recommendations for future monitoring.

9. Submission of final report after incorporation of user observations.

1.1.2 Approach and M ethodology
To fulfill the above objectives, especially Hydrogeological study in the area, following
approach has been adapted as given below:

A detailed Hydrogeologica investigation was carried out in & around Plant within 05 km of
radius for both Core & Buffer Zone for evaluating the impact of project activity on ground

water storage in the area.

Collection and collation of supplementary data viz. soils, geology, geomorphology, drainage

etc. for interpretation.

Establishment of observation stations for water level measurements in different seasons as
well aswater sample collection for determining the quality aspects.

Pumping test data & itsinterpretation for knowing the hydrogeological parameters, etc.

Evaluation of present ground water scenario as well as future course of action for protecting

the natural environment.
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2. GENERAL DESCRIPTION OF THE AREA

21LOCATION

M/S DB Power Limited isa1200 MW (2 X 600 MW) thermal power plant at Village: Badadarha,
Taluka: Dabhra, Dist:.Janjgir-Champar, Chhattisgarh.

The co-ordinates of the Plant are 21°55°33.38”"N - 21°54°14.08”N latitudes and 83°11°5214”E to
83°10°45.12”E longitudes. For the present study, an area of 05 km of radius has been demarcated
which lies between 21°57°10.40”N - 21°57°47.54”N latitudes and 83°14°15.58”Et083°08°26.19°E
longitudes and falls under the Survey of India Toposheet No. 64 O/1 (1:50000 scale).The location
map of the project site and toposheet of study areaisgivenin Fig. 2.1, 2.2 and the Satellite image

map of theareaisgivenin Fig. 2.3.
2.2 ACCESSIBILITY

The area is well connected by metaled and un-metaled road as well as Rail networks. Kharsia
Railway station, on Mumbai- Howrah Broad Gauge main line of the South-Eastern-Central
Railway is situated around 13 km North- Eastern direction from plant site. Jharsuguda is nearest
Airport and is about 117 km from the study area which is also approachable by road and rail. The
block head quarter is Dabhra.

2.3 DEMOGRAPHY

There are 21 villages within 5 km radius of plant area. The total population as per 2011 Censusis
29024 (for 05 km radius buffer zone). Scheduled Caste population of the study area (05km) is
5352 and Scheduled Tribe is 6824, Percentage of literacy is 78.08%.The workers those actualy
engaged in occupation are 13927. A population detail is presented in table 2.1.

Table 2.1 Population details as per census 2011

Name No HH | TOT_P | TOT_M | TOT_F | P.SC | P_ST P LIT | TOT_
WORK

Kharsia - Raigarh

Adajhar 164 663 314 349 15 0 74.55 % | 355
Karpipali 202 712 351 361 73 21 77.71% | 264
Kuarmauha 162 666 330 336 152 175 76.32% | 267
Jaimura 404 1,398 691 707 207 275 77.42% | 358
Amapali 83 318 150 168 0 109 71.94% | 91
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Basnajhar 361 1,549 790 759 198 518 76.02 % | 634
Basanpali 149 582 293 289 107 145 82.08 % | 201
Ful Bandhiya 218 797 394 403 431 222 90.65 % | 338
Pandripani 211 823 420 403 139 181 77.50 % | 320
Sondka 333 1,115 557 558 251 90 82.31% | 325
Tayang 194 730 365 365 68 253 79.85% | 323
Dabhra — Jangir Champa

Badadarha 436 1,634 857 777 187 276 75.07 % | 1,076
Dhurkot 546 2,378 1,200 1,178 1,107 | 137 67.80 % | 1,090
Dumarpali 277 866 448 418 162 151 81.27 % | 312
Kanwali 657 2,499 1,244 1,255 232 1,435 70.50% | 1,170
Khairmuda 204 916 469 447 136 95 69.11 % | 423
Komi 281 1,118 572 546 137 378 70.89 % | 566
Kenapali 323 1,283 664 619 595 84 78.09 % | 702
Saraipali 158 456 217 239 69 157 78.16 % | 176
Tundri 1,074 3,810 1,936 1,874 327 1,583 74.55 % | 1,760
Jaijaipur — Jangir Champa

Odekera 1,020 4,711 2,345 2,366 759 539 69.56 % | 3,176
Total 7457 29024 14607 14417 5352 6824 78.08% | 13927

5Page
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Fig 2.1: Location map the Study area
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Fig 2.2: Top sheet (1:50000) of the Study area
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Fig 2.3: Satellite of the Study area
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24 LAND USE

The Land use / Land cover map for the project area has been prepared using satellite image,
the current data will also enable assessing the impact on land use pattern in the study area due to
the proposed project activity. Survey of India topo-sheet on 1:50000 scales has been used as a
reference map for preparation of base layer data like road, rail network, village and project site

and also for geo referencing of satellite image. Land use/ Land cover map preparation.

Hybrid technique has been used i.e. visual interpretation and digital image processing for
identification of different land use and vegetation cover classes based on spectral signature of
geographic feature. Spectral signature represents various land use class. Image interpretation
keys are developed based on image characterigtics like color, tone, size, shape, texture, pattern,
shadow, association etc, which enables interpretation of satellite images for ground feature.
Training sites are then assigned based on their spectral signature and interpretation elements.
Following classes have been used for the Land use. Land covers Map: Water Bodies, Plantation,
Crop Land, Fallow Land, Industry, Human Settlement, Open Scrub, Vegetation, Open waste
land, dense scrub & Mine Quarry. The land use/land cover details of the leese ad Sudy aea
are given below in Table 2.2, which has been presented in Fig 2.6.

Out of the total area taken for the study, nearly 538.79 ha is covered by forested area, only
992.91ha is covered by irrigated area, 9085.95 ha is covered by non-irrigated area. Culturable
waste land area comes around 60.20 ha while 520 ha area is covered by area not available for
cultivation. The details of land use pattern in the study area within 5 km radius are summarized as
below inthe Table 2.2 & Fig 2.6.

Table 2.2: Land use Pattern of the Study Area (05 km radius from the Project site)

SN | Land use Area (in Sg KM) | Percentage
1 Agricultural Land-Crop Land-Kharif Crop 90.8595 73.06
2 Agricultural Land-Crop Land-Zaid Crop 3.80495 3.06
3 Agricultural Land-Crop Land-Two crop area 9.92907 7.98
4 Agricultural Land-Fallow-Current Fallow 0.60202 0.48
Forest-Deciduous (Dry/Moist/Thorn)-
5 Dense/Closed 5.38796 4.33
6 Wastel ands-Scrub land-Open scrub 5.20509 4.19
7 Wastelands-Sandy area-Riverine 1.53606 1.24
8 Build Up-Mining / Industria area 1.69411 1.36
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Build Up-Built Up (rura)-Built Up Area
9 | (Rurd) 2.67511 2.15
10 | Build Up-Built Up (Urban)-Transportation 0.140471 0.11
11 | Waterbodies-Reservoir/Tanks- Perennid 2.52319 2.03
Tota 124.357531 100

Source: Satellite Imagery
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2.5 CROPPING PATTERNOF THESTUDYAREA

The study area represents agricultural plain and Green fields and lot of agricultural activitiesin the
surroundings of villages are noticed. Base line data collected from Agriculture Department,
Raipur and observed that majority of the area around the 05 Km. radius from the project site is
distributed with following crops:

Kharif Crops: - Peddy, Cotton, Wheat, Maize, Jowar, Moong, Sunflower, Soyabean, Groundnuit.

Rabi Crops- Gram Wheat, Jow, Tarameera, Sarson, Bhindi, Channa, Pea, Tomato, Palak,
Raddish.

Cropping pattern of the area depends upon the climatological conditions and need of the local
population of the area. Sometimes cropping pattern may get changed during construction and

operational phase because of particular requirement of specified anthropogenic activities.

The study area shows typical agro climatic conditions. In spite of the agriculture being depend
mainly on monsoon and underground water, cultivation is the major occupation of this region.
The land is mono culture in nature besides the above- mentioned crops, banana, papaya, bar,
ginger, methi, tomato, carrots, soya beans etc. are also grown in the area. The growth season of

major crops are as shown in table 2.3 given below:-

Table2.3: Growth seasons of major crops

SNO. NAMEOECROP PLANTATION HARVEST
MONTH SEASON
1. PEDDY JUNE-JULY OCTOBER
2. WHEAT JAN. MAY
3. JOWAR JULY OCT. -NOV.
4. COTTON APRIL JULY-AUGUST

Most of the crops are grown on small farms (located near the village wells) where generaly the

work is done manually. A very little mechanized (with tractor) cultivation is a so seen at timesin

certain areas.
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2.6 CLIMATE AND SOILS

2.6.1 Climate:

The area enjoys tropical climate with hot summer followed by well-distributed rainfall through
South-West monsoon season. The winter commences from December and last till the end of
February. The period from March to the end of May is hot season. The monsoon season starts
from the middle of June and last till the end of September. The average daily annual normal
temperature for the area is 32° C. During the summer Season humidity is lowest i.e. about 32%
and is highest during the South-West Monsoon period i.e. about 80%.. About 94 percent of the
annual rainfall is received during the period June to October, July and August being the rainiest
months. The variation in annual rain fall from year to year is very large on an average the reared
50- 60 rainy days in ayear. There is only one observatory located in Raipur which is about 240

km away from the study area maintained by Indian Meteorology Department.

2.6.2 Rainfall

During the Year 2009 to 2019 the maximum rainfall recorded 1398.4 mm in the year 2016 and
minimum rainfall 866.5 mm had been recorded in the year 2017. Details are as shown in Table
2.4. In thisyear very low rainfall recorder, although ground water of this area falls under safe zone
aswell asforest is very dense, but precipitation was comparably too less. The average rainfall for
last eleven year is average 1106.34 mm. Out of the total annual rainfall about 90% of the takes
place during the South West Monsoon i.e. among the months June to September. Only 8% of the
rainfall takes place during the Winter Season from October to February while only 2% of the

rainfall takes place during summer Season.
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Table 2.4: Annual Rain Fall (2009-2019)

L

1 2009 963.7
2 2010 916.6
3 2011 884.5
4 2012 1348.1
5 2013 1146.7
6 2014 1423.9
7 2015 1027.7
8 2016 13984
9 2017 866.5
10 2018 1036.6
11 2019 1157.1
l
12 2020 1400.0
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2.7 SOILS

Only one soil categories are present in the study area namely Ultisols, (red & yellow Soils) Soil
map of the study areais presented in Fig 2.7.

i. 2.7.1: Ultisols

The Indian equivalent of this soil found in study areais Lateritic and red yellow soil. It is exposed
in al partsin the area. It is the ultimate product of continuous weathering of minerals in a humid
climate. Thisis a highly weathered and leached acid soil with high levels of clay below top layer.
They are characterized by a humus-rich surface horizon and by a layer of clay that has migrated
below the surface horizon. This soil has variety of clay minerals but in many cases the dominant
mineral is Kaolinite. This clay has good bearing capacity and no shrink-swell property. They are
red to yellow in color and are quite acidic having pH less than 5. The red and yellow color results
from the accumulation of iron oxide which is highly insoluble in water.

Alluvial Soils are found along the river course.
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SOIL MAP OF THE STUDY AREA
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Fig 2.7: Soil map of the Study area
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2.8 .DRAINAGE AND GEOMORPHOLOGY

2.8.1 Drainage

The area is drained by tributaries of Mand River. Mand River is flows from North to South-East
Direction of project area. Thus the project area is in the interfluves zone of Dantar Nala, Pathari
Nala& Mand River. The Mand River isatributary of the Mahanadi in India. It joins the Mahanadi
in Chandarpur, in Chhattisgarh, 28 km from the Odishaborder and before the river reaches
the Hirakud Dam. This tributary system comes under Mahanadi basin. The drainage pattern in the
areais sub-parallel and dendritic in nature with medium drainage density indicating the formations
in the area are moderately porous& permeable in nature and are having moderate surface run-off.
The drainage density in the central part near to project area islow as compare to remaining area.

The drainage map of the study areais presented in Fig 2.8.

The study area is characterized by flat undulating terrain with regional slope to the north-east. The
average elevation in the southern portion is around 270 m while in the central partsis 310 m amdl.
The average land slope of the area is works out about 4m per km from top sheets (1:50000 scale),
Survey of India.

Drainage network are universal feature of landscape on the earth. Various environmental factors
such as climate, relief, lithology, and vegetation play a considerable role in the development of
drainage basin. Watershed geomorphology helps in understanding the physical and hydrologica

behavior of the river regime.

2.8.2 Geomor phology:

Geo-morphologically the study area comes under Pediplain, Denudation Hills & Floods Plan.
The Physiography of the basin is controlled by geological formations namely Sandstone and
shale.

The rocks were exposed to renewed post depositional activities and were subjected to intensive
and extensive sedimentation, peneplanation and denudation during Pre-Quaternary and
Quaternary time. In response to lithology of rocks, the alchemical composition, the irrelative
deposition, tectonic setup, they were chiseled into various geomorphic and hydro-geomorphic
surfaces; in this case Pediplain and Denudation hills. The feature Denudation Hills are formed in
the north-western part of the study area. This unit is controlled by fractures, joints and
lineaments. Flood Plain is aso developed along the river courses. It is formed by extensive
deposition of alluvium by major river system. This unit is normally flat/gently undulating land
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surface and located along river courses. The elevation of the study area is 210-225 m amdl.

Generally the dope is towards the eastern side of the study area.
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GEOMORPHOLOGICAL MAP OF THE STUDY AREA
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3. GEOLOGY

The rocks of the Chhattisgarh super group represented by limestone, Sandstone and shale. A thin
layer of alluvium/ laterite belonging to Quaternary period is found on the top surface. The
generalized stratigraphic sequence of formation in and around the area is given in Table 3.1
below.

Table-3.1 Generalized stratigraphic sequence of Janjgir-Champa District

Age Supergroup | Group Formation Lithology
QUATERNARY Recent to Alluvium and | Sand, Silt, Clay and lateritic
Sub-recent Laterite Soil
Maniyarifm Gypsiferous Shale
Hirrifm Dolomitic limestone
Tarengafm Shale & Dolomite
Raipur Group Chandifm Limestone & Shae
Gunderdehifm Shale
Chhattisgarh
Supergroup Raigarh Shale,Limest.,Sandstone
& Conglomerate
PROTEROZOIC
Charmuriafm Limestone & Shae
Kangpatharfm Sandstone, Siltstone Shale
Chandrapur & Conglomerate
Choparadihfm
Group
Lohardifm
Bilari group Intrusive, Quartz veins, basic dyke,
Sonakhan gr lakhadabri, Meta basat Schist &
Jonk& Chikhali Gheisses
Baya group
ARCHAEAN Basement crystallines- Granite, gneisses ,granulite and Amphibolite
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Ii. 3.1.1 Basement Crystalline:
The basement crystallines belongs to Archaean age mainly consists of Granite, gneisses, granulite,
phyllites and amphibolites. At places it is intruded by quartz veins. The overlying sedimentaries
belongs to Chhattisgarh Super group of rocks. The contact between the Achaeans and the

sedimentariesis faulted along the western margin of the basin.

iii. 3.1.2 Chhattisgar h Super group:
The crescent shaped Chhattisgarh basin within the Central Indian Craton can be subdivided into a
small Baradwarproto-basin in the east and main Hirriproto -basin in the west. The entire
succession of Chhattisgarh super group is divided into three groups. Lowermost Pairi group
consists of sandstone, conglomerate, limestone and shale overlies unconformably on crystalline
group and developed in the Baradwarproto-basin. The middle Chandrapur group un- conformably
overlying the Singhora group or older basement and consists of arenite formations and third is

Raipur group at the top, comprising argillite-carbonate suite of rock.

iv. 3.1.2.1 Chandrapur group:
The sequence of Chandrapur group shows a variable thickness ranging from 20 m to as much as
90 m. The maximum thicknessis attained in SE part of the basin, thinning westward as well as NE

side and directly overlying the crystalline basement.

v. 3.1.2.2 Raipur group:
The Raipur group comprising of predominantly argillite sequence conformably overlies the
Chandrapur group with a gradational contact. The group has been subdivided into six sub-division
representing three cycles of carbonate-argillite sediments as follows

Charmuria formation- dominantly carbonate sequence and is conformably overlain by
Gunderdehi formation.

Gunderdehi formation- dominantly a calcareous argillite purple coloured shale with intercalated

limestone is dominant member.

Chandi formation- comprise a magjor stromatolytic limestone sequence developed around
southern side of Hirri sub-basin as arcuate outcrop pattern and is medium to course grained

dolomitic limestone.

Tarenga formation- conformably overlies the Chandi formation and comprise cherty shale,

calcareous shale and argillaceous dolomite, green and white clay.
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Hirri formation- conformably overlies the Tarenga formation in south and Pandaria
formation(coalesce of Charmuria, Gunderdehi, Chandi and tarenga formation) in the north. At
places intra-formational conglomerate, dolomite and black shale contained gypsum as layer
parallel to bedding.

Maniyari formation- named after the river along which the rock is best developed. It represents
the closing phase of deposition in Chhattisgarh basin and consists of lower gypsiferous grey
siltstone and shale followed by reddish brown cal careous and non-cal careous shale with limestone

and dolomite.

vi. Recent to sub-recent:

3.1.3.1 Laterite:

Insitu and rolled laterite occurs at many places in isolated patches. These are blanket deposits and
few centimeters to few meters in thickness. The ferruginous rock formations of Chhattisgarh
Supergroup are responsible for the formation of thin capping of laterite due to leaching and

concentration of iron oxide from sandstone of Chandrapur group and also of shale of Raipur

group.
3.1.3.2 Alluvium:

The aluvium consists of sand, silt and clay. The sands are fine to coarse grained and poorly
sorted. The dluvial soils are mostly of residual in nature and are the weathered products of shae

and limestone. The thickness of soil variesfrom few centimetersto over 10m in places.

3.2LOCAL GEOLOGY:

The area is underlain by thin layer aluvial/laterite belonging to Quaternary period. Thick pile of
rocks belonging to Raipur group of Younger Proterozoic period consisting of shale, underlie the
aluvial sediments (Fig 3.1). The formation have genera strike in NE-SW direction with very low
dips of 2°to 3° due NW. Two sets of vertical joints trending in N50°E- S50°W and NE-SW
direction are prominent in the area. The gap between joint plain is large from few centimeters to
S5meters and are mostly interconnected. The lithological characters of various formations present

in the study area are described as follows:
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3.2.1: Raigarh Formation: The formation is widely developed in Baradwar sub-basin,
comprising dominantly friable calcareous purple shale with limestone intercalations. The
formation can be classified into a lower shale flaggy carbonate-arenite member which is followed
upward by a purple calcareous shale member. Unlike Hirri sub-basin, the bedded flaggy limestone
gradually changes in its outcrop width and further east it pinches out occurring as pockets and
lenses in the purple shale above the Chandarpur arenite. At places, arenite lenses and bands are
also present in the member. The upper member is mainly purple calcareous shale with limestone
as well as arenite lenses. Mud cracks and ripple marks are the common structures. One of the
mappablearenite  members is Dhurkotarenite occurring within the shae and comprises
conglomerates and sandstone. Conglomerate consists of clasts of quartz, shale, jasper and chert
embedded in siliceous matrix. This grades to a sandstone which is coarse to medium grained
containing argillaceous and calcareous matrix. The dark grey dolomite in subsurface grades to
light grey to cement limestone. A thin friable green sandstone unit occurs in SariaBorda area of
Baramkela block. They also described presence of dolostone around Raigarh town. Some
Stromatolitic limestones within this formation in Raigarh district indicate extension of Bamandih

Formation upto Raigarh district. In the study areathere are two types of rock formation are found.
1. Raigarh Sandstone

2. Raigarh Shale

Raigarh Sandstone is found in the central, Northern and North-Western part of the study area.

Raigarh Shale isfound in Southern, Eastern and western part of the study area.
vii. 3.2.2: Soil/Alluvium:
Along The river course is underlain by alluvial residual soil covers which are loam and sandy

loam. The thickness of overburden varies from 2 to 6 m. In order to understand the geological

sequence fully well in the project site geological map of study area are present in Fig 3.1.
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Fig 3.1: Geological map of the Study area




4. HYDROGEOLOGY

4.1 INTRODUCTION

Ground water occurrence is highly influenced by underlying geological formations and their hydro-
geological characteristic. Weathered and fractured zones present in the rocks or formation provides
scope of ground water occurrence, storage and its movement. Hydrogeology of the area broadly
describes the disposition of aquifers, occurrence of ground water its movement, yield potential of water
bearing formations, groundwater regime conditions in space and time etc. Detailed hydro-geological
investigation has been carried out in and around the project area for €l ucidating the hydrogeology and

establishing the interrelationships between various hydraulic parameters.

4.2 GROUND WATER OCCURRENCE AND AQUIFER SYSTEMS

In the study area, ground water occurs under phreatic or unconfined condition in weathered portion of
rocks and semi-confined to confined conditions in fractures/cavernous part of rocksi.e. Sandstone and
shale at depths. The shallow aquifers occur within an average depth of 25 m. The configuration of
water table in the shallow aquifer follows the topography due to which the ground water movement is
generally towards valleys or topographic low. The water bodies such as tanks, canals and streams also
influence the occurrence and movement of ground water in shallow aquifers. The shallow aquifers of
the area are mostly developed by way of dug wells in the area with depth ranges from 7 to 16 m. In
general the yield of dug wells ranges from 25 to 40m3/day. Deeper aquifer in the area mainly formed of
Raipur group of rocks congtituted of Raigarh formation comprising Sandstone and shale. The deeper
aquifers of the area are mostly developed by way of bore wells with depth range from 50 to 80 m. In
general, the yield of bore wellsrangesfrom 1to 5 Ips.

4.3WATER TABLE CONFIGURATION AND FLOW DIRECTION

The flow direction is of two directionsi.e. in western, central and northern part of the study area it is
towards East Direction and in southern part of the study area it is towards North-East direction

indicating the surface water divide in the central portion of the study area near to project area.
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The water table elevation in the study area ranges between 210 to 225 mamsdl indicating more or less

the plain terrain. North-Eastern part of the areais having low altitude of water table elevation i.e. 210
mamsl while water table elevation increases to western side & is maximum i.e. 225 mamd. The
gradient of water table is variable. In the area the yield ranges betweenl to 5 Ipsin Central, Northern,
North-Eastern & North-western indicating the area is covered by Sandstone while in major part of the
area it is below 1 Ips which is covered with shale. Contour map & Hydrogeological map is given at
Fig.4.1 and 4.2 respectively.
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4.4 GROUND WATER REGIME MONITORING

The monitoring of ground water regime is of immense help in management of the water resources as
well as protecting the ground water storage. Such study envisages regular monitoring of water level at
selected locations to observe the changes in ground water level and variation in ground water quality
with respect to time and space. It is pertinent to say that any development of ground water resourcesin
a particular area would bring changes in ground water regime if input to the ground water system is not

balanced with output from the same system.

The study aims to observe the changes in ground water levels and quality with respect to the ground
water development, which in turn would help in identifying the appropriate measures to be adopted for
artificia recharge to ground water and neutralize the impact of the excessive ground water
development. In the present report, the monitored data has been presented and the overall picture of
ground water regime behavior due to continuous abstraction of ground water has been analyzed for the
year 2019-20. Ground water regime monitoring was carried out two times in a year i.e. May, and
November. The water level data of the month of May and November are taken as levels of pre-
monsoon and post-monsoon respectively, Data presented and analysed for pre and postmonsoon water

level data. The photographs of the some monitoring stations are indicated in plate: 1, which was taken

during the collection of water level of ground water in al four seasons.
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4.4.1 Didtribution of monitoring stations

To study the change in ground water regime in and around study area, total of 14 monitoring wells
were established at different locations for regular monitoring of ground water level. The basic details
of these monitoring wells are presented in Table 4.1 and their distribution is presented in Fig 4.3.

Monitoring Wells of the Study Area
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Fig 4.3: location of monitoring wells of the Study area

3HPage




Table 4.1 : Basic details of established monitoring wells

S Village G.P. Block District RL Of ground DIA (m)

No. level (mamd)
1 Amapali Kherpali Kharsia Raigarh 232 3.90
2 Sondka Sondka Kharsia Raigarh 233 5inch
3 Badadhara | Badadhara | Dabhra Jangir-Champa 231 4.8
4 Basngjhar | Basnagjhar Kharsia Raigarh 241 6inch
5 Fulbandhia | Pandripani | Kharsia Raigarh 232 2.2
6 Karpipali | Kanmuna Kharsia Raigarh 234 6inch
7 Tundri Tundri Dabhra Jangir-Champa 236 55
8 Basanpali | Sondka Kharsia Raigarh 223 3.65
9 Kenapali Kenapali Dabhra Jangir Champa 237 4.90
10 Saraipali Saraipali Dabhra Jangir-Champa 239 3.13
11 Kanwali Kanwali Dabhra Jangir-Champa 232 31
12 Dumarpali | Dumarpali | Dabhra Jangir-Champa 232 2.6
13 Tayang Jaimura Kharsia Raigarh 221 2
14 Jaimura Jaimura Kharsia Raigarh 224 24
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5. ANALYSISOF WATER LEVELS

5.1 INTRODUCTION

Ground water levels or piezometric heads is resultant of all input and output to ground water system
with defined boundaries. Ground water is a dynamic system. The parameters required to be monitored
during ground water regime monitoring are ground water level or piezometric heads and chemical
quality. These are subject to change due to natural and or anthropogenic causes with respect to dime
and space. Rainfall, natura recharge to ground water, ground water draft and seepage from surface
water bodies plays important roles in changes in ground water level fluctuations. The quality of water
is being recharge, nature of host rock and dilution/concentration of ground water impacts the changes
in ground water quality. Monitoring of ground water quality and temperature are one of the essential
components for ground water regime monitoring. The monitored data is analyzed in time and space to
assess the changes and a relationship is established to determine the impact of ground water

development and recharge to the system.

5.2 GROUND WATER LEVELS:

The configuration of the water table depends upon by topography, geology, climate, water yielding and
water bearing properties of rocks in the zones of aeration and saturation, which control ground water
recharge. The upper surface of the zone of saturation is the water table. In case of wells penetrating
confined aquifers, the water level represents the pressure or piezometric head at that point. Ground
water monitoring network planning is basic step for ground water regime monitoring and further, for
assessment of groundwater resources and planning for development and management programs. The
groundwater, being hidden resource can only be analyzed through its signatures in the form of water
level fluctuations. The systematic and regular monitoring of groundwater levels can bring out the
changes taking place in the regime. The data so generated are of immense help for regiona
groundwater flow modeling for planning and management of ground water resources and its
sustainability. Modeling provides necessary information to the user agencies to frame contingency

plansin case of unfavorable groundwater recharge situation.

The data have also immense utility in implementing the legal provisions of groundwater regulation,

and to substantiate expert advice in legal issues arising out of conflicting interests of ground water
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users. Ground water regime data of different seasons have been collected for the year 2020, analyzed

for every set of measurements and discussed with maps in following sections.

viii. 5.2.1

Analysis of water levels (2020)

The water level data collected two times during the year 2020 from the observation wells in core zone

aswell as buffer zoneis presented in Table 5.1.

Table 5.1: Depth to water levels monitored in the study area (during 2020)

S Village Latitudes Longitudes Post Pre Fluctuation | RL of
No. monsoon | monsoon | May 2020 pre
depth to | depth to VsNov monsoon
water water 2020 (m) water
2020 level level
level 2020 (mamdl)
(mbgl) | (mbgl)
1 | Amapali N 21°57°32.8” | 83°10°55.9” 3.60 8.68 5.08 223.32
2 | Sondka N 21°56°23.8” | 83°11°33.4” 8 13 5 220
3 | Badadhara 21°55°07.28” 83°10°57.17 16 3.40 18 227.6
4 | Basnagjhar 21°56°23.8” 83°09°32.9” 9.10 13.18 4.08 227.82
5 | Fulbandhia 21°56°47.1” 83°10°48.1” 6.1 9.144 3.044 222.856
6 | Karpipali 21°55°46.0” 83°09°45.1” 8.90 13.16 4.26 220.84
7 | Tundri 21°52°48.7” 83°11°48.6” 16 4.30 2.7 231.7
g | Basanpali 21°55°46.1” 83°10°58.4” 3.8 6.11 2.31 216.89
g9 | Kenapali 21°54°04.7” 83°08°57.2” 4.40 8.31 391 228.69
10 | Saraipali 21°54°39.4” 83°08°48.8” 4.90 7.41 2.51 231.59
11 | Kanwali 21°54°04.3” 83°09°46.9” 4.99 7.30 2.31 224.7
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S Village Latitudes Longitudes Post Pre Fluctuation | RL of
No. monsoon | monsoon | May 2020 pre
depth to | depth to VsNov monsoon
water water 2020 (m) water
2020 level level
level 2020 (mamdl)
(mbgl) | (mbgl)
12 | Dumarpali 21°53°03.1” 83°10°30.8” 391 7.33 342 224.67
13 | Tayang 21°55°31.1” 83°13°09.4” 8.1 1311 5.01 207.89
14 | Jaimura 21°55°43.4” 83°12°42.9” 4.3 7.2 29 216.8

5.2.1.1 Post-monsoon Depth to Water level (November’ 2020)

The depth to water level map has been prepared based on ground water monitoring data of Nov 2020.
On perusal of the data and map given at Fig.5.1, it is observed that the overal depth to water level
remains between 1.6 and 9.10 meters below ground level. The post-monsoon depths to water level range
of 4 to 6 mbgl are observed at Kenapali, Saraipali, Jaimura & Kanwali villages. Ground water levels
more than 6 mbgl are observed in the villages Tayang, Karpipali, Fulbandhia & Basnghar Villages.

Water level lessthan 4 mbgl are observed in the remaining parts of the study area.

5.2.1.2 Pre-monsoon Depth to Water level (May’ 2020)

The depth to water level map has been prepared based on ground water monitoring data of May 2020.
From the perusal of Table 5.1, it is observed that the overall depth to water level remains between 3.40
to 13.18 meters below ground level. The pre-monsoon depth to water levels ranges Below 5 mbgl is
observed in Badadhara & tundri villages. Water levels is between 5 - 10 mbgl are observed in the
villages namely Amapali, Basanpali, Saraipali, Kanwali, Dumerpali & Jaimura villages. Water level

greater than 9 mbgl is observed in the remaining parts of the study area as shown in Fig 5.2.

5.2.1.3 Seasonal water level fluctuation (Nov.” 2020 VsMay’ 2020).

Based on the pre-monsoon & post-monsoon data water level fluctuation in the study areais calculated
& respective map (as shown in Fig 5.3) has also been prepared. It is observed that in the study area

water level fluctuation varies from 1.8 to 5.08 meters.

PPage




40Page

21.89948 21,9333

21.8664

POST MONSOON WATERLEVEL MAP
OF THE STUDY AREA

B e

Depth to Waterlevel (mbgl)

2 4 Li] B 10

%! ki =

B3.1666 43.1998 B3.2326

BOOETLE ERERTE

+998°1Z

Fig.5.1: Post-monsoon Depth to Water level map (Nov’2020)




41Page

21.8998 21.9333

21.8664

PRE MONSOON WATERLEVEL MAP
OF THE STUDY AREA

kilometers
Project Area LEGEND
DB Power Ltd
_— & Places

Depth to Waterlevel (mbgl)

9 11 13
|

—

83.1666 83.1998 83.2326

8668’17 £EEO'IT

$998'1Z

Fig.5.2: Pre-monsoon Depth to Water level map (May’2020)




2Page

SEASONAL WATERLEVEL FLUCTUATION MAP
OF THE STUDY AREA

i b o

@ 1 8
E Eirz e pa ta

£ b

i
] =
g 1 Finh I!'."'-'I]l e 2 om i B
o3 WO
- -]
el
I
3 —
§ 0 Z.5 o E
e 5.
kilometers
LEGEND
L] Places
Erainage
. River
Depth to Waterkevel imbgl)
1 3 5
o = 1
1 1 ]
B3.1666 53.1998 83.2326

Fig 5.3: Seasonal Water Level Fluctuation map (Nov.” 2020 Vs May’ 2020)




5.3 AQUIFER PARAMETERS:

Pumping test has been carried out for determination of aquifer parameters accurately. The aquifer
parameters of study area covered by Sandstone are described below.

The transmissivity values of phreatic aquifer tapped in open well in general varies from 4 to 8.5
m?day while specific capacity ranges from 15 to 40 Ipm/m/day. However for deep aquifer the

transmissivity ranges from 15-32 m?/day and at placesit ranges up to 40m?/day.

To verify the aquifer parameters of the aguifer present in the area pumping test has been carried out
on a private /public bore well at Badadharha village (close to Project). The results and data
interpretation is discussed below

Village Badadharha
Block Dabhra
Janjgir-
District Champa
State Chattisgarh
Duration of test 1000 minutes
Capacity of pump 5hp
Distance of OW from pump well 45 m.
Thickness of the aquifer 10
MP(magl) 0.8
SWL (mbmp) 6.5
Discharge(lps) 5

Table 5.2: Pumping Data observation well
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Timesince Tape Reading oW Draw
Sl.no. pumping started (m) Down | Remarks
: (mbmp)
(min) Hold Cut (m)

1 1 20 13.50 6.50 0.00
2 2 20 13.30 6.70 0.20
3 3 20 13.10 6.90 0.40
4 4 20 13.00 7.00 0.50
5 5 20 12.95 7.05 0.55
6 6 20 12.70 7.30 0.80
7 7 20 12.55 7.45 0.95
8 8 20 12.40 7.60 1.10
9 9 20 12.20 7.80 1.30
10 10 20 12.00 8.00 1.50
11 12 20 11.60 8.40 1.90
12 14 20 11.50 8.50 2.00
13 16 20 11.20 8.80 2.30
14 18 20 11.01 8.99 2.49
15 20 20 10.80 9.20 2.70
16 25 20 10.50 9.50 3.00
17 30 20 10.20 9.80 3.30
18 40 20 10.00 10.00 3.50
19 50 20 9.68 10.32 3.82
20 60 20 9.30 10.70 4.20
21 80 20 9.10 10.90 4.40
22 100 20 8.80 11.20 4.70
23 200 20 8.30 11.70 5.20
24 300 20 7.80 12.20 5.70
25 400 20 7.50 12.50 6.00
26 500 20 7.35 12.65 6.15
27 600 20 7.22 12.78 6.28
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28 700 20 7.09 12.91 6.41

29 800 20 7.00 13.00 6.50
30 900 20 6.90 13.10 6.60
31 1000 20 6.88 13.12 6.62

Site-Raikheda, Jacobs method
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The pumping test data has been analyzed by Jacob’s straight line method of the pumping data of the
observation well. The calculation is given below.

Formulae: T=2.3Q/4nAs
K=T/b &
S=2.25T ty/r?
Where,
T =kD = Transmissivity, m?/day
K =Permeability
B= Thickness of aquifer
Q = Discharge m®day
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r = Distance (m) between PW & OW

As = Slope of straight line per log cycle of time

S = Storage coefficient

to=timein days at zero drawdown

On the basis of above formulae, the calculated parameters are as follows.

T=30.42 m¥day, K=2.3765 m/day&

S=7.041 X10°
Table 5.3: Recuperation Data
Time Time t/t’ Tapereading (m) | DTW RDD | Remarks
since since Hold Cut | (mbmp) | (m)
pumping | pumping
started | stopped in
inmin(t) | min (t)
1001 1| 1001.00 20 6.88 13.12 6.62
1002 2| 501.00 20 7 13 6.5
1003 3| 33433 20 7.1 12.9 6.4
1004 4| 25100 20 7.29 12.71 6.21
1005 5| 201.00 20 14 12.6 6.1
1006 6| 167.67 20 7.5 125 6
1007 7| 143.86 20 7.66 12.34 5.84
1008 8| 126.00 20 789 | 1211 5.61
1009 9| 11211 16 4.1 11.9 54
1010 10| 101.00 16 4.5 115 5
1020 20 51.00 16 5 11 4.5
1030 30 34.33 16 5.6 104 3.9
1040 40 26.00 16 5.8 10.2 3.7
1050 50| 21.00 16 6.2 9.8 33
1060 60 17.67 16 6.6 94 29
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1070 70 15.29 16 6.99 9.01 251
1080 80 13.50 16 7.18 8.82 2.32
1090 90 12.11 16 7.1 8.9 2.4
1100 100 11.00 16 7.3 8.7 2.2
1200 200 6.00 16 8 8 15
1300 300 4.33 16 8.4 7.6 11
1400 400 3.50 16 8.64 7.36 0.86
1500 500 3.00 16 8.8 7.2 0.7
1600 600 2.67 16 8.9 7.1 0.6
1700 700 243 16 9.05 6.95 0.45
1800 800 2.25 16 9.18 6.82 0.32
1900 900 211 16 9.26 6.74 0.24
2000 1000 2.00 16 9.32 6.68 0.18

Residual Draw down ~tit’

1 192 100 1320
B [ming

130403

Formulae:
T=2.3Q/4nAs, K=T/b&
S=2.25T ty/r?
On the basis of above formulae, the calculated parameters are as follows.

T= 30.42 m?/day, K=2.3765 m/day& S=7.041 X10°
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6. SURFACE GEOPHYSICAL SURVEY

Surface geophysical survey comprised of one Vertical Electrical Sounding (VES) has been conducted
at the premises of M/S DB Power Ltd, Village-Badadhara, Block-Dabhra, District-Jangir-Champa ,
Chhattisgarh on 10.10.2020 to know the subsurface condition in the area. The VES location is givenin
the location map. The VES locationis givenin Fig No: 6.1.

Google tarth

b

Fig6.1: Location Map of Geophysical Survey

6.1 Resistivity Survey:
Using Ohm’s law electrical resistivity of sub-surface geologic formation is determined through
artificidly energizing the subsurface and carrying measurements on the ground surface. Contrast in

resistivity value of an individua layer with the surrounding or effective presence (dependent of its
relative resistivity and thickness) makes it detectable.

In the electrical resistivity method, a known amount of electrical current (1) is sent into the ground
through a pair of electrode (called current electrodes) and the potential (5V) devel oped because of the

resistance offered by the subsurface due to the passage of this current is measured across another pair
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of electrodes (potential electrodes) planted into the ground. The ratio between the potential measured
and the corresponding current sent into the ground yields the resistance ‘R’ of the ground to a depth
depending upon the spacing between the two current electrodes. Through the multiplication of this
value of 'R’ by a geometric factor a parameter called the apparent resistivity “pa’ is computed. Both
the parameters, apparent resistivity ‘pa’ and the resistance ‘R’ contain the information on the geo-
electric characteristics of the subsurface. In practice, there exist several configurations but most

commonly used are the Wenner and Schlumberger configurations.

In this survey microprocessor based resistivity meter CRM-500 was used. For the present study
Vertica Electrica Sounding (VES) have been carried out using Schlumberger configuration.Maximum

spreads were 200m (AB) for sounding.
6.2 Vertical Electrical Sounding (VES)

VES is a process by which the depth investigation is made. In this, the centre is fixed and the
measurements are made by successively increasing the electrode spacing. The apparent resistivity
values obtained with increasing values of electrode separations are used to estimate the thickness and
resistivity’s of the subsurface formations. In Schlumberger sounding arrangement (Figure-6), al the
four electrodes are kept in a line symmetrically over a point ‘0’, with inner (Potential) electrodes kept
closer. For increasing the depth of investigation the current electrodes C; and C, are moved apart
symmetrically from the centre point "0’ keeping the potential electrodes fixed. The separation between
the potential electrodes is changed only when the potential between them drops to allow value during
the course of sounding. The apparent resistivity for each electrode separation is calculated by

multiplying the resistance 'R’ with Schlumberger configuration factor ‘K’ (which is called as

geometrical factor).

Fig 6.2 (A): Schlumberger eectrode configuration

The formulais.pa=nR {(C1C2/2)?- (P1P2/2) % | PiP20r pa=KR
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Where ‘K’ is the geometric factor for Schlumberger configuration,
C1Coiscurrent electrode spacing

P.P- is potential electrode spacing

Equipment

The geophysica methods are useful in constructing a picture of the subsurface hydrogeological
conditions in totally virgin areas. It is based upon measurement of earth electrical properties. In the
present study the resistivity surveys have been carried out by using Aquameter CRM 500 an
indigenous microprocessor based Resistivity Meter (Fig.-6.2 B).

Aquameter CRM 500 is a high power version (40 Watt) which is useful for any type of soil specially
preferred for low resistivity soil of the coastal region. It can penetrate current down to 500 meters. It is
a popular instrument, because of its single button operation deep penetration, accurate and reliable
result, even in adverse field conditions. The instrument has a facility to measure self-potential (SP)

which isuseful in mineral prospecting and environmental studies.

Fig 6.2 (B): Aquameter CRM 500

6.3 Data Analysis and | nterpretation

Surface geophysical survey comprised of two Vertica Electrical Sounding (VES) has been conducted
at the premises of M/S DB Power Ltd, , Village-Badadhara, Block-Dabhra, District-Jangir-Champa on
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10.10.2020 to know the subsurface condition in the area. The observed resistance values from the
instrument have been multiplied with geometric factor (K) to get the apparent resistivity values for
each electrode spacing. The apparent resistivity values for different potential dipole were brought to
single common potential dipole. The field apparent resistivity data were plotted on log-log graph
paper against the half current electrode separation to get the VES curves (X axis-C1C2/2 value and Y

axis apparent resistivity value).

These data of C1C,/2 and apparent resistivity were interpreted with the help of two layer master curve
by curve matching technique and further checked with the help of IPI2WIN software. The fina results
were corroborated with the known hydrogeological conditions existing in the area. The geoelectric
layer parameters (layer resistivity and layer thickness) were obtained for each VES. The field data of
VES and field curves of VES are given in Table 6.1 and Fig-6.3, 6.4 & 6.5.

6.4 Discussion of result

The VES has been carried out at the premises of M/S D B Power Ltd, , Village-Badadhara, Block-
Dabhra, District-Jangir-Champa, Chhattisgarh on 10.10.2020 (See fig.1). DDR-3 Resistivity Meter has
been used for conducting the VES. Schlumberger configurations have been used for conducting the

VES survey. The maximum current electrode spread for conducting VES was 200m (AB).

The data is plotted on double logarithmic graph paper and matched with standard curves to know the
true resistivity and thickness of various layers. The data is aso interpreted by Computer using
IPI2WIN software to verify the results of partial curve matching. From interpreted results of VES is
discussed below.

VES-1:

It isan HA type curve and it has four layer. The topmost soil layer having resistivity value of 125 Q-m
is top whereas the second layer may be weathered Sandstone with resistivity of 90 Q-m. The third
layer is hard and compact sandstone with resistivity of 410 Q-m. The last layer may be shale having
resistivity of 70 Q-m. The thickness of topmost layer is 2.2m, second layer is 9.8m and the third layer
thicknessis 25m.

VES-2: Itisalso an HA type curve and it has four layer. The topmost soil layer having resistivity value
of 105 Q-m is top whereas the second layer may be weathered Sandstone with resistivity of 72 Q-m.
The third layer is hard and compact sandstone with resistivity of 285 Q-m. The last layer may be shale
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having resistivity of 80 Q-m. The thickness of topmost layer is 1.4, second layer is 6.2m and the third
layer thickness is 28.4m.

VES-3:

It is also an HA type curve and it has four layer. The topmost soil layer having resistivity value of 96
Q-m istop whereas the second layer may be weathered Sandstone with resistivity of 73Q-m. Thethird
layer is hard and compact sandstone with resistivity of 411 Q-m. The last layer may be shale having
resistivity of 79 Q-m. The thickness of topmost layer is 2.05, second layer is 9.2m and the third layer

thicknessis 26.3m.

Conclusions & Recommendations

From the interpretation of resistivity survey data we got the following outcome.

The thickness of topsoil varies from 1.4 to 2.2m with resistivity range of 96 to 125 Q-m.

The thickness of weathered sandstone from 6.2 to 9.8m with resistivity range of 72 to 90Q-m.
The thickness of hard sandstone from 25 to 28.4m with resistivity range of 285 to 411Q-m.
The last layer is shale resistivity range of 70 to 80Q2-m.

At point VES-1 probable fracture zones are there in between 18 to 20m and 45 to 55m.

At point VES-2 probable fracture zones are there in between 16 to 18m and 35 to 45m.

At point VES-2 probable fracture zones are there in between 20 to 25m and 42-47m.

Bore hole may be drilled down to 100m to get a good amount of ground water.

Table-6.1: Interpreted Resultsof VES
VES Layer Resistivity Layer Thickness Probable Fracture Zones
No (in Ohm-m) (in m)
p1 p2 p3 pa | ha h2 hs
VES1 | 125 | 90 | 410 70 | 2.2 9.8 25 18 to 20m and 45-50m
VES2 | 105 | 72 | 285 80 |14 6.2 | 284 16 to 18m and 35-45m
VES-3 9% | 73 | 411 79 | 205 | 92 | 263 20 to 25m and 42-47m
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L ocation: Badadhara | L ocation: Badadhara (Near | Location: Badadhara
(Near Urja Road, Inside | Resevior, Inside Plant Area) (Near Coal Yard, Outside of plant
plant area) area)
Latitude: N 21°54'18.6" | Latitude: N 21°54'54.4" Latitude: N 21°54° 44.7"
Longitude: E 83°11'22.3" | Longitude: E 83°11'36.0" L ongitude: E 83°10' 56.4"
Date: 10.10.2020 Date: 10.10.2020 Date: 10.10.2020
Altitude: 234m Altitude: 235m Altitude: 239 m
AB/2 App.R AB/2 App.R AB/2 App.R
2 120.00 2 98.65 2 96.23
120.00 90.90 88.54
4 115.00 4 87.26 4 85.34
112.20 5 84.92 5 81.67
108.00 84.92 83.23
8 104.00 87.26 85.28
10 104.00 10 93.42 10 91.45
12 105.60 12 102.76 12 99.46
14 111.00 14 108.52 14 104.78
16 114.00 16 115.00 16 113.24
18 118.00 18 126.00 18 123.54
20 124.30 20 133.00 20 130.67
25 142.40 25 144.50 25 140.56
30 161.00 30 154.00 30 151.56
35 174.00 35 158.00 35 155.98
40 183.00 40 168.00 40 166.89
45 186.00 45 176.00 45 172.34
50 192.00 50 177.23 50 174.34
60 189.00 60 172.50 60 170.23
70 188.10 70 169.00 70 167.45
80 183.00 80 164.00 80 162.34

54Page




90 176.90 90 156.00 90 154.29
100 171.00 100 154.00 100 152.39
- T W
! | 5 W] ¢ [ & [ @]
: § ; 1| 125 22 23
- ..:.........--.--;,-.-...-. .:...-.-..... E g.u q‘lE I?
| ! : | [E]we | s =
i ] Posen 1] 70
1 L 150

Fig-6.3: VES Curve and interpreted resultsat Badadhara (Near Urja Road, Inside plant area) (VES 1)
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Fig-6.4:VES Curve and interpreted results at Badadhara (Near Resevior, Inside Plant Area) (VES 2)
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Fig-6.5:VES Curve and interpreted results at Badadhara (Near Coal Yard, Outside of plant area)(VES3)
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FIG 6.6: PHOTOGRAPHS OF GEOPHYSICAL SURVEY IN DIFFERENT LOCATION IN STUDY AREA
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7. ARTIFICIAL RECHARGE AND RAIN WATER HARVESTING

Artificial recharge to ground water through scientifically designed structures has been proven as a
viable option for augmentation of ground water resources. It also provides an opportunity to utilize the

surplus monsoon run-off which otherwise lost to sea unutilized.

Artificial recharge aims at augmenting the natural replenishment of ground water storage by some
method of construction, spreading of water, or by artificially changing natural conditions. It is useful
for reducing overdraft, conserving surface run-off, and increasing available ground water supplies.
Recharge may be incidental or deliberate, depending on whether or not it is a by-product of normal
water utilization. Artificial recharge is becoming increasingly necessary to ensure sustainable ground
water supplies to satisfy the needs of a multi-pronged demand. The benefits of artificial recharge can
be both tangible and intangible.

The concept of rainwater harvesting involves ‘tapping the rainwater where it falls’. A major portion of
rainwater that falls on the earth’s surface runs off into streams and rivers and finally into the sea. The
technique of rainwater harvesting involves collecting the rain from localized catchment surfaces such
as roofs, plain/sloping surfaces etc., either for direct use or to augment the ground water resources
depending on local conditions. Construction of small barriers across small streams to check and store

the running water also can be considered as water harvesting.

During monsoon season, whatever rainwater is collected in the premises of project ares, i.e. through,
Building/roof area, Road/Paved area, Green belt area and Open land will be utilized to recharge the
ground water. It is proposed to implement rain water harvesting structures at feasible, viable and
sustainable location, catchment wise by diverting the runoff that is generated from the roof area, paved
area, roads and green belt area for recharging into the specified recharge structure for putting into
ground water system. The runoff generated from the two catchments needs to be suitably diverted
through storm water drains to the recharge structures in order to augment the ground water. Overflow
water from recharge structuresisto be stored into two proposed ponds to be constructed at the western
fringe of the plant area as a water conservation measures. Special care needs to be taken for locating
the recharge structures and water conservation storage ponds so that the ground water augmentation as
well as conservation is optimal. Implementation of water conservation structures and recharge
mechanism shall ensure the balance between the discharge vis-a-vis recharge relationships of the

aquifer system and provide the sustainable ground water supply. Based on the site plan and the land
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use pattern of the project area, the computation of runoff for each unit has been worked out and the

details are tabulated below.
Total Areaavailable for recharge — 2549521.8 sg.m.

Rainfall — 1100 mm. (60-65 rainy days)

Formations —Shale & Sandstone.

7.1. Runoff Available for Recharge:

7.1.1: Surrounding area of 5 K.m. from Plant Boundary:

S.N. | Land usetype | Area(m? | Rainfall Amount of Co- Quantity of
(m) water that efficient Rainwater
received of runoff (m3)
Through Rain
(Cub meter)
1 Build - up 4509691 1.10 4960660.1 0.85 4216561.08
Area
2. | Greenbeltarea | 5387960 1.10 5926756 0.15 889013.4
Approx.
3. | Openlandarea | 6741150 1.10 7415265 0.20 1483053
4. Water Bodies | 2523190 1.10 2775509 0.60 1665305.4
5. Agriculture | 105195540 1.10 115715094 0.30 34714528.2
Land
6. Total Area 124357531 | ...... | ... | 42968461.08
6. | Assuming 10% is not Suitable for recharge, hence available quantum of Rain water for
Rechargeis about 38671614.97 m3 [90% 42968461.08 m® ]
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From the above, it is observed that a total potential of 38671614.97 cum of rainfall runoff can be

collected from the surrounding of 5 k.m. radius from plant boundary.

7.1.2: Recharge from Plant Complex Area:

S.N. | Land usetype | Area(m? | Rainfall Amount of Co- Quantity of
(m) water that efficient Rainwater
received of runoff (m3)
Through Rain
(Cub meter)
1 Construction | 1003621.28 1.10 1103983.40 0.85 938385.89
area

2. | Greenbeltarea | 837700.02 1.10 921470.02 0.15 138220.50
Approx.

3. | Openland area | 465388.1 1.10 511926.91 0.20 102385.38

4. Raw Water 242811.6 1.10 267092.76 0.60 160255.65
Reservoir

5. Total Area 2549521 | ... | .|l 1339247.42

6. | Assuming 10% is not Suitable for recharge, hence available quantum of Rain water for
Rechargeis about 1205322.67 m3 [90% 1339247.42 m?]

From the above, it is observed that a total potentia of 1205322.67 cum of rainfall runoff can be
harvested at feasible, viable and sustainable |ocation annually.

Plant Complex area:

The main interest in rainwater harvesting methods is the collecting and conserving rainwater at an
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early stage in the water cycle to ensure the best use of rainfall before it runs away into rivers and
groundwater, or disappears as evaporation. The appropriate choice of rainwater harvesting and
artificial recharge techniques depends on the amount of rainfall and its distribution, land topography,
soil type, vadose zone thickness and its hydraulic characteristics, depth and type of aquifers, hydraulic
parameters of aquifer systems, source and quality of recharge water, and socio-economic factors,

among others; these factors tend to be location specific.

Thus, the selection of water harvesting structures and artificial recharge methods strongly depends on
local conditions, which calls for proper scientific investigations prior to the design and execution of
artificial recharge and/or rainwater harvesting schemes. Water harvesting methods include such widely
differing practices as ‘roof top water harvesting’, ‘land surface water harvesting’ and ‘groundwater
harvesting’. On the other hand, a variety of methods have been developed to artificially recharge
groundwater and mostly of combinations of direct surface, direct subsurface or indirect recharge
techniques. Commonly used artificial recharge techniques, however, are through drainage canals, from
surface water bodies like ponds and lakes, recharge through pits/shafts and tube wells/ bore wells etc.

The increasing stress on ground water needs, preventive measures like rain water harvesting structures
and recharge measures are to be taken. It has been found that the plant areas of M/S DB Power
Limited offers enough scope and options for rain water harvesting and recharge measures. In view of
this, detailed topographical, hydro-geological and hydrological study has been undertaken in the area,
S0 as to formulate a comprehensive recharge plan outlining measures with recommended site specific

designsfor rain water conservation and recharge measures along with the implementing modalities.

Since, the selection and design of artificia recharge and water harvesting structures are highly
dependent on the local feasible and suitable conditions and the availability of local materials for their
construction. A successful design of artificia recharge and rain water harvesting structures

necessitates proper understanding of hydrology and hydro-geology of the project area.

Total recharge potential of 1205322.67 cum of rainfall runoff can be harvested at feasible, viable and
sustainable location annually, based on hydrogeological condition trench and recharge pits use for

ground water artificia recharge.

The plant is already constructed recharge trench & recharge reservoir to recharge the ground water of

the study area.
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Fig 7.1: Rain water Harvesting in the plant premises
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Fig 7.2: Piezometric Point for Ground water level Monitoring in the plant area
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7.3: Stages of Ground water Development:

The Total Ground water Storage, net annual ground water availability (ham), ground water draft (ham),

ground water for future use (ham) and stage of ground water development (%) is given in table 7.2.

The net ground water available is 3599.1 ham. Existing gross ground water draft for all purpose is
1927.76 ham out of which 1598.32 ham is for irrigation and 329.44 ham is for domestic and industrial
water supply. The stage of ground water development in the Dabhra tehsl is 53.56%. the non

command area has the highest stage of ground water development (61.83%) followed by command

area (45.21%) in the Dabhra block.

As per ground water resources data the Block Dabhra is categorized as safe zone.

Table: 7.2: Ground Water Resour ce of Dabhra Tehsll

A i Tota Net Existing | Existing | Existing | Allocation | Net Ground | Stage of
Ssessmen Annua Ground Gross Gross Gross For Water Ground
Unit Recharge | Water Ground Ground Ground | Domestic | Availability | Water
inH Availability | Water Water Water & for Future Development
am inH Draft Draft Draft Industrial | Irrigation in o
InHam for for for All | Water Development | M 7°
iIrr1r|gat|on gomesnc Uses Supply in in Ham
Ham Industrial | '" AET RET
Water
Supply in
Ham
In ham
Command 1884.52 1790.29 671.53 137.84 809.37 187.59 931.17 45.21
Non 1904.01 1808.81 926.79 191.6 1118.39 | 260.75 621.27 61.83
Command
Total 3788.53 3599.1 | 1598.32 329.44 | 1927.76 448.34 1552.44 | 53.26
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Ground water recharge by rainfall infiltration M ethod

Rrf=NAR x A x rfi, Where Rrf= Recharge from Rain fall, NAR= Normal Annua Rainfall, A= Areaof unitin ha
RIF = Rain fall infiltration Factor

Total Annual water availability= Rain fall recharge + seepage from irrigation + Recharge from tanks/Ponds

Net ground water availability = total recharge — Base Flow

Total Annual Demand in Ham = Population X Average Per Capita Consumption (60) X 365/1000 X 10000

Ground Water Draft for Irrigation = Number of Ground Water Structure X Unit Draftin Ham

Ground Water Balance = Annual Utilizable GW Resource — Gross Ground Water Draft

Stage of Ground Water Development = Gross Ground Water Draft X 100/ Annual Utilizable GW Resource
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8. GROUND WATER QUALITY

The suitability of ground water for drinking/irrigation/industrial purposes is determined keeping in

view the effects of various chemical constituents present in water on the growth of human being,

animals, and various plants and also on industrial requirement. However, many ions are very essential

for the growth of plants and human body but when present in excess, have an adverse effect on health

and growth. For estimation of the quality of ground water, 7 ground water samples have been collected

in study area. The ground water samples were analysed for maor as well as heavy chemical

constituents. The ranges of different chemica constituents present in ground water are given in Table

8.1 and location of samplingisgivenin fig 8.1.

Table 8.1: Village wise chemical constituents

Village Desi Permis |Badadhar| Tundri Kanwali |Dumarpali| Ash Pond Reservoir
rabl | sible Pond, near Pod,
e limit inside main inside
imit Plant gate of | plantarea
Area DB
Power
Plant
G.P. Badadh | Tundri Kanwali | Dumarp | Ash main Reservior
ara ali Pond gate of | Pond
DB
Power
Plant
Block Dabhra | Dabhra | Dabhra Dabhra | Dabhra | Dabhra | Dabhra
Dist Janjgir- | Janjgir- |Janjgir- Janjgir- | Janjgir- |Janjgir- |Janjgir-
Champa |Champa |Champa |Champa |Champa |Champ |Champa
a
Latitude 21°55’09”|21°53’15”| 21°54'07” | 21°53'03”(21°54°42"21°54’07"] 21°54’54”
Longitude 83°11'05”|83°11'50”| 83°09’44” |83°10°29”|83°11’36”83°11’15") 83°11'36”
Sample taken Ground | Ground | Ground | Ground | Surface | Surface | Surface
from water water water water Water Water | Water
PH Value 6.5- No 6.53 6.23 6.9 6.94 6.75 6.85 6.83
8.5 | relaxa
tion
Turbidity (NTU) 1 5 1.32 0.21 0.79 0.53 0.15 0.14 0.21
Conductivity >1 | 3200 1040 800 1220 1000 1360 180 300
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00

0
Total Disolved 500 | 2000 550 400 630 536 700 100 170
Solid (mg/l)
Total Hardness 200 | 600 272 240 512 336 360 64 64
(as Caco3) (mg/l)
Calcium (Ca) 75 200 60.92 51.3 112.22 80.16 83.36 14.42 16.03
(mg/I)
Calcium Hardness | - - 151.99 127.99 279.98 199.99 | 207.99 35.97 39.99
in (mg/1)
magnesium (As 30 100 29.16 27.21 56.38 33.04 36.93 6.8 5.83
mg) (mg/1)
Magnesium - - 120.01 112.01 232.02 136.01 152.01 28.03 24.01
Hardness(As mg)
(mg/1)
Carbonates As - - 162.36 115.52 218.94 218.94 39.36 22.14 19.68
c03
Bi-carbonates as - - 241.56 505.08 325.74 325.74 58.56 32.94 29.28
Hco3
chloride (As Cl) 250 | 1000 23.77 16.46 32.92 20.12 16.46 5.48 3.65
(mg/1)
Total Alkalinity 200 | 600 198 141 267 267 48 27 24
(as Caco3) (mg/l)
Fluride (as F) 1 1.5 <0.1 <0.1 0.21 0.18 <0.1 <0.1 <0.1
(mg/1)
Sulphate (As So4) | 200 | 400 6.98 5.89 36.35 28.6 8.96 5.2 1.36
(mg/I)
iron (as Fe) (mg/l) 1 No <0.1 <0.1 0.16 0.13 <0.1 <0.1 <0.1
relaxa
tion
Nitrate (As No3) 45 No <1 <1 8.56 3.31 2.36 <1 <1
(mg/1) relaxa
tion
Sodium (Na) - - 10 8 46.6 18 12 4 3
(mg/I)
Potasium (K) 4 2 8 3 2 <1 <1
(mg/1)
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According to above table, mgority of chemica constituent of all samples are within permissible limit
and suitable for drinking, irrigation and industrial use,

GROUNDWATER SAMPLING STATION
OF THE STUDY AREA

21.9333
]
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i
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Fig 8.1 location of water sampling stations
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Geochemical Classification of Ground Water

The geochemical classification of ground water, of study area has been carried out by using Piper
Diagrams the ground water is of Ca/lMg-CO3/HCOz type. The analysis of ground water samples
collected from the area suggests that type of water in the mgjor part is bicarbonate dominating type,
The type of ground water found in each ground water sample collected is given in the Table 8.2.

Table 8.2. Thetype of ground water

Station ID Location X Y Water Type pH (lab) El. Cond TDS mg/I
coordinate coordinate .uS/cm

MW1 Badadhara 83.185 21.919 | Ca-S04-CO3-HCO3 6.53 1040 550
MW2 Tundri 83.197 21.888 | Ca-Mg-HCO3-CO3 6.23 800 400
MW3 Kanwali 83.162 21.902 | Ca-Mg-CO3-HCO3 6.9 1220 630
MW4 Dumarpali 83.175 21.884 | Ca-Mg-CO3-HCO3 6.94 1000 536
MW5 Ash Pond 83.185 21.919 | Ca-Mg-CO3 6.75 1360 700
MW6 DD Power 83.188 21.902 | Ca-Mg-CO3-HCO3 6.85 180 100
MW7 Eg;‘e”ior 83.193 21.915 | Ca-Mg-CO3-HCO3 6.83 300 170

SUITABILITY OF GROUND WATER FOR DRINKING AND IRRIGATION PURPOSES

The suitability of ground water for drinking purpose

The suitability of ground water for drinking purpose is determined keeping in view the effects of
various chemical constituents present in water on the biological system of human being. The standards
proposed by the Bureau of Indian Standards (B1S) for drinking water (B1S-2012, revised) were used to
decide the suitability of ground water that occur in study area for drinking purpose. The classification
of ground water samples falling below desirable limit (DL), between desirable & maximum
permissible limit (DL-MPL) and above maximum permissible limit (MPL) for drinking water purpose
limit is shown in the following Table 8.3.

Table 8.3: Classification of Ground Water Samplesfor Drinking Pur poses.

Drinking water Standards
. Samples (< Samples (DL- Samples
(1S-10500-91, Revised Total DL) MPL) (>MPL)

2012) No. of
Parameters
Desirable Maximum oW

Limit (L) Permissible | Samples No. % No. % | No.| %

Limit (MPL)
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PH 6.5-8.5 rela'::tion 7 1 14 6 86 | 0 | O
TDS (mg/L) 500 2000 7 3 43 4 57 | 0| 0
TH (mg/L) 300 600 7 4 57 3 43 | 0| 0
Ca (mg/L) 75 200 7 4 57 3 43 | 0| 0
Mg (mg/L) 30 100 7 4 57 3 43 | 0| 0
cl (mg/L) 250 1000 7 7 100 0 o |0 o0
S04 (mg/L) 200 400 7 7 100 0 o |0 | 0
NOs (mg/L) 45 - 7 7 100 0 o |0 | 0

It is observed from the above table 8.3, that than 100 % of samples are suitable for drinking purposes.
Therefore, it is concluded that the portability of ground water in study area.

The suitability of ground water for Irrigation purpose:

Water is one of the most important constituents, which is required for plant growth, which not only
provides the liquid for food processing of the plants but also provides important nutrients for the
growth of the plants. But when concentration of ions, are found in excess in the water, it affects the
plant growth and reduces the plant yield. Therefore, it is necessary to know the quality of the water
before applying in the field, so that the maximum crop yield can be obtained.

Sodium Adsorption Ratio (SAR)

SAR is an expression pertaining to cation makes up of water and soil solution and is used for
characterizing the sodium hazard of irrigation water. The main problem with high sodium
concentration is its effect on soil permeability & water irrigation. Sodium also contributes directly to
the total salinity of the water and may be toxic to sensitive crops such as fruit trees. SAR is calculated
from the following equation-
SAR = I\a
ViCa” +Mg )2

Where the concentration of cations are expressed in meg/L.

Residual Sodium Carbonate (RSC)
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Water containing carbon dioxide on way gets saturated with carbon dioxide and forms bicarbonates.
The excess bicarbonates of Mg and Ca are precipitated out as carbonates. This produces
impermeability to the top soil. Bicarbonate concentration of water has been suggested as additional
criteria of suitability of irrigation water. Residual sodium carbonate is determined by using the

following formula.
RSC = (CO3+ HCO3) - (Cat+MQg)

The suitability of ground water of study area for irrigation purpose was considered on the basis of U.
S Salinity diagram in which electrical conductivity value in uS/cm at 25°C upto 2250 uS/cm at 25°C
is plotted on one axis and the SAR values upto 10 on the other. The electrical conductivity and the
corresponding SAR & RSC values of each ground water sample collected from the study area is
given in the Table 8.4, and the EC and SAR values are plotted in Wilcox Diagram (Fig 8.2) and
Piper (Fig 8.3).

The number of ground water samples based on Sodium Absorption Ratio (SAR) characteristics
falling under Good, Good to Permissible, Doubtful & Bad (Unsuitable) categories is shown in the
following Table 8.4.

From the Table 8.4, it is observed that 100% of samples show SAR values below 10 and falling in
the Low Sodium (alkali) Hazard Zone (S1). Such type of water can be used for irrigation on almost
al soils with little danger of development of sodium exchangeable problem. Out of 7 samples

collected from study area all samples having EC above > 2250 uS/cm at 25° .

The High Salinity Water (C3) cannot be used on soils with poor drainage. Even with adequate
drainage, special management for salinity control may be required and plants with good salt
tolerance should be selected.

Table 9.4: Classification of ground water for irrigation based on SAR values

EC SAR Value
;‘gféos'emens/ cm at <10 (S1) 10-18 (S2) | 18-26 (S3) >26 (S4)
Quality Good Good to | Doubtful Bad
Permissible (Unsuitable)
Total No. of | No. of | No. of | No. of | No. of
GW Samples samples samples samples samples
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<100 - - - - -
100-250 (C1) 1 1 - - -
250-750 (C2) 1 1 - - -
750-2250 (C3) 5 5 - - -
2250-5000 (C4) - - - - -
> 5000 - - - - -
Total 7 7
Overall Percentage 100%

Sodium Hazard (5AR)

/
[17

Fig 8.2 Wilcox Diagram

The Very High Salinity Water (C4) is not at all suitable for irrigation under ordinary conditions, but
may be used occasionally if the soil is permeable by providing adequate drainage and irrigation water
must be applied in excess to provide considerable leaching and very salt tolerant crops should be
selected.
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Based on above table 8.4, ground water samples are classified with respect to salinity and sodium
hazard and are presented in Table 8.5.

Table 8.5: Classification of ground water samples with respect to salinity and sodium
hazards

Type of No. of samples
Classification | Characteristics falling %
Cis1 1 14
C1S2
Medium salinity and low sodium 14
C2s1 water 1
C3s1 High salinity and low sodium water 5 72
Very high salinity and low sodium
C4Ss1 water
Total 7 100
A Defaultl
HCO3+CO03 Na
m
80 /2, 80
60 60
40 40
20 " 20
.
% B B 0» e © & &
S04 cl Mg Ca

Fig 8.3: Trainer piper diagram
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The iso-conductivity map of ground water has been prepared and presented as Fig 8.4. On perusal of
the iso-conductivity, it is observed that the electrical conductivity for shallow Aquifer in study area
ranges from 180 uMhos/cm (Pond near main gate DB power plant) to 1360uMhos/cm (Ash pond),

the electrical conductivity for shallow aquifer is within Permissible Limit (750-2250 uMhos/cm @
25°C) Fig 8.4.
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Fig 8.5: Water Sampling in Plant premises and buffer Zone of the Study Area
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9. CONCLUSIONS & SUMMARY

DB Power Limited is a coal-based thermal power plant located at Village: Badadarha, Block: Dabhra,
Janjgir-Champa digtrict in the state of Chhattisgarh. The plant has produced thermal power having
capacity of 1200 MW (2*600 MW).

The area is drained by tributaries of Mand River. The project area is in the interfluves zone of Dantar
Nala, Pathari Nala& Mand River.

The study areais characterized by flat undulating terrain with regional slope to the north-east and south
west. The average elevation in the southern portion is around 280m while in the north is 275 mamdl.
The average land slope of the areais works out about 4 per km from toposheets (1:50000scal€), Survey
of India.

Geo-morphologically the study area comes under Pediplain, Denudation Hills & Floods Plan. The
Physiography of the basin is controlled by geological formations namely Sandstone and shale.

In the area, ground water occurs under phreatic or unconfined condition in weathered portion of rocks
and semi-confined to confined conditions in fractures/cavernous part of rocksi.e. Sandstone & shale at
depths.

In the Post monsoon period it is observed that the overall depth to water level remains between 1.6 and
9.10 meters below ground level. The post-monsoon depths to water level range of 4 to 6 mbgl are
observed at Kenapali, Saraipali, Jaimura & Kanwali villages. Ground water levels more than 6 mbgl
are observed in the villages Tayang, Karpipali, Fulbandhia & Basnagjhar Villages. Water level less than

4 mbgl are observed in the remaining parts of the study area.

In the Pre monsoon it is observed that the overall depth to water level remains between 3.40 to 13.18
meters below ground level. The pre-monsoon depth to water levels ranges Below 5 mbgl is observed in
Badadhara & tundri villages. Water levels is between 5 - 10 mbgl are observed in the villages namely
Amapali, Basanpali, Saraipali, Kanwali, Dumerpali & Jaimura villages. Water level greater than 9

mbgl is observed in the remaining parts of the study area

In the study areawater level fluctuation varies from 1.8 to 5.08 meters.
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The flow direction is of two directions i.e. in western, central and northern part of the study area it is
towards East Direction and in southern part of the study area it is towards North-East direction

indicating the surface water divide in the central portion of the study area near to project area.

The shallow aquifers of the area are mostly developed by way of dug wells in the area with depth
ranges from 7 to 16 m. In general the yield of dug wells ranges from 25 to 40m3day. Deeper aquifer in
the area mainly formed of Rapur group of rocks constituted of Raigarh formation comprising
Sandstone and shale.

In the area the yield ranges betweenl to 5 Ips in Central, Northern, North-Eastern & North-western
indicating the area is covered by Sandstone while in major part of the area it is below 1 Ips which is
covered with shale.

The aquifer parameters of the study area covered by sandstone for deep aquifer the transmissivity
values of phreatic aquifer tapped in open well in general varies from 4 to 8.5m?day while specific
capacity ranges from 15 to 40 Ipm/m/day. However for deep aquifer the transmissivity ranges from 15-
32 m?day and at placesit ranges up to 40m?/day.

Total recharge potential of 1205322.67 cum of rainfall runoff can be harvested at feasible, viable and
sustainable location annually, based on hydrogeological condition trench and recharge pits use for
ground water artificial recharge. The plant is already constructed recharge trench & recharge reservoir

to recharge the ground water of the study area.

The detailed chemical analysis for water samples drawn at seven locations of plant study area (Ash
Dyke ponds, reservoir pond and various villages) for non-metallic ingredients like pH, Turbidity, TDS,
TSS, CaCO3, Ca, Cl, Mg, SO4 & SiO2 and metallic ingredients like, Hg,,Mn,Zn, Fe, & Cr etc. were
done in-2020.

From the chemical analysis of water it isobserved that than 100 % of samples are suitable for drinking

pUrposes.

It is observed that 100% of samples show SAR values below 10 and falling in the Low Sodium (alkali)
Hazard Zone (S1). Such type of water can be used for irrigation on aimost all soilswith little danger of
development of sodium exchangeable problem

The geochemical classification of ground water, of study area has been carried out by using Piper

Diagrams the ground water is of Ca/Mg/Na-HCOz Cl type. The analysis of ground water samples

80|Page




collected from the area suggests that type of water in the magjor part is bicarbonate dominating type,
The suitability of ground water of study areafor irrigation purpose was considered on the basisof U. S
Salinity diagram in which electrical conductivity value in pS/cm at 25°C upto 5000 uS/cm at 25°C is
plotted on one axis and the SAR values upto 30 on the other. The electrica conductivity and the
corresponding SAR & RSC values of each ground water sample collected from the study area.

It is observed that 100% of samples show SAR values below 10 and faling in the Low Sodium (alkali)
Hazard Zone (S1). Such type of water can be used for irrigation on almost all soils with little danger of
development of sodium exchangeable problem. Out of 15samples collected from study area is having
EC above > 2250 puS/cm at 25°.

The High Salinity Water (C3) cannot be used on soils with poor drainage. Even with adequate
drainage, special management for salinity control may be required and plants with good salt tolerance
should be selected.

The Very High Salinity Water (C4) is not at al suitable for irrigation under ordinary conditions, but
may be used occasionally if the soil is permeable by providing adequate drainage and irrigation water
must be applied in excess to provide considerable leaching and very salt tolerant crops should be
selected.

On perusal of the iso-conductivity, it is observed that the electrical conductivity for shallow Aquifer in
study area ranges from 180 uMhos/cm (Pond near main gate DB power plant) to 1360uMhos/cm (Ash
pond), the electrical conductivity for shallow aquifer is within Permissible Limit (750-2250 uMhos/cm
@ 25°C).

The present study revealsthat thereisno adver seimpact of Ash Pond on ground water regime of
the area both on water levelsaswell aswater quality.
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st PARAMETERN TERT METHOD T T RN ING WA TER | TERT
Eal o 1 1O 20012 HESULT
A | Chemical Porameter S | DESIRABLE | MAXIMUM
Ll | L APHA Eird Ednh_niz_[:l‘.' 4.5::":- Hew, [ .| &SwBS | Norctasanon | ﬁ._:_uj
2. | Terbidiy - 1 .H;Fl-l-ﬁ. 23.-51 | Edition 2017 - '_r_l_J_m B | NTL [ 5 137
k?: Comdnciivity | APHA 25 Edition 2017- 2310 A, ugem | Sweae | 30 | 1040
4. | Votal Dissolve Solints | APHA 23rd Edition 201 7-2440 €. | omgl | spo 2000 550 |
5. | Towl Harduess | APHA 23rd Edition 2017- 2340.C Lomgl | 200 600 272
6. CalcwmasCs | APHA 23 Edition 2017- 3300-CaB mgh | 75 | deb | §0.92 |
| T. | Calcium Hardnes APHA 23rd Editipn 2017- 3500-Ca-B mall | = | = 15199
8. | Magnesium as Mg APHA 23rd Edition 2017- 2340.0 mgl | o oo 29.16
| 8. Magoesium Hardness APHA 23nd Edition 2017. 23400 mgl : |1z
10. | Carbonate = | APHA 23rd Edition 201723208, g - I - 162.36
11. | Bi-Carbanate | AFHA 23%rd Edumn 2017 -2320 H- —— med | - | - - 24156
12, Chlaride | APHA 23 Edition 2017- 4300 CF B, g/l - EE wee | 23.77
13. | M- Alkalinity APHA 23 Edition 2017 23308, med 200 s 198
[ 14. | Fluoride as F APHA 23d Edition 2017- 4500-F D, Comgl | 10 LS | <]
(15, | Sulphate 25504 APHA 23 Edifion 2017- 4500 504 - E. mgl | 200 400 698 |
16. | Iren | APHA 23vd Edition 2017 -3500-B . mgt | 0.3 No refaxation | <i).1
17. .| Nitrate I5 3023 (P134) 19RR/RA 2003 mgl | 45 Mo refaxation || <] |
| 18. | Sadium APHA- 23rd Edition 2017. 3500 MNa-B mg | = T = T 1w |
19. | Potassiom APHA-23rd Edition 2017 3500 K.B [ Tmgt | ? =
Reviewed Hl_;.r Wate Ri-":i-‘al" _lu'lhnrl:ld Signature
d ¢ Canter For Grognd WAL

AT 5 i o aohk
I I ! TesTl | .'.|II k| 1 l"I t 'l.+""""k."
Nt FLt,. l:'_lul_I it J'thlah

ChinmayeeMohanty (Sr. I:Mnﬁh{? cate Mo TE-B813 nnfﬂnllanauhi liﬂll}

1. Thigtest report refars only this porficular term's submitied for bashing
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CENTRE FOR GROUND WATER RECHARGE
TESTING LABORATORY
A Llnise of Complete Water Testrg

T o s s e i ffliiﬂﬂ-#gﬂrh Firgl I‘-I:.I':'-.EL Avcraditatad Labin Weber & Woste Waer Tasking
AN 150 90017008 Cortifled Lok & CRISIL Rabng:4®

90/A, Seclor Il, Geeranial Magar, Reipur [Ehhettisgarh) Tel: 077 1-4049364 (Loborateny)
Mobite Mo, @ +91 9424208354, +91 7000644858, +971 9424703408
Email : cowrtmsfinglab@amal .com, ogiwr raipurtigmail.com Website '-'-'i-'-w.-t'ﬂwf in

TEST REPORT

Il:uum Riparting + 31 MG/001

| ULR - TC6813180000001965P

TEST REFORT NO:CGWR/'WLT/4591
Customer Name and Address-

| MUS, DK, POWER LT

| NANDELI ROAT), VILL - BADADARITA,

S W W RS T A |
dil Drder %ol CTAVRIAWTEATIL |
Dte ol réced prasmpli: 220312 F

Seard Kabe' ol Testing - TRAFATZATI

VST j'l."hlrlﬂ.l“"-_“l"{{f(p i | B Burenf Testiag 1 s0bman T
Sampie detpil | SURFACEWATER | Simple (D: 7 Fomd Near muin gore rote of T Pawer mﬂu wniite: 1Ler [Cantaingr - Plactc
| Flani - Badadalira N3500747 B & T EAY IS | == =

I.nwmm:ul{ﬂndmnn-_ rﬂgp‘? l.’ " Humidity-53%, ks = :
&5, PARAMETERS TEST METHOD UNIT | DRINKING WATER [ TEST

| Ne |_ 15: EDS0N-2012 | RESULT

i';-u;_ | Chawsical Puramers S 1 = | DESIRARLE | MANIMUM [

[ L | pH = AP J‘.’lnl Exitian 'LI_I__._-15-=‘-|'- =M1 E Lo BT Mo relnaatin 685
2. | Turbldity : APHA 230 Edition 201721308, ERETE = s |

._3._ Lmul.ﬂttl'- chty T | J"L'-"HJ-. ;3:-1 1-.L:||I'-:|n. T80 4'. 1eefoan __-“r-'.l'-Jl'l : _13'._- = T8

[, Trtal [Havabve Satids ' JARHA 23:|E -Jlncu‘ ir.:--! LIS | h-n:g,-l__ SEH i lﬁli
|8 [ Tatnl Haedurss APITA 23ed Efition 017 2140-C. | mgl 25 6 64

1 E .' “wichim o £y | APIA 25 Bdijion 2017 IUBCHE e i 260 14,42

[ HF-hurn m Hordugss APHA Z3ed Edition 1-:'-]'3- 1‘i|:r“.!—l_:bﬂ ] 2 : 597

3 _Miu:n.t—-.!um ﬁ.}u-ﬂiﬂ x APHA S3n) ..-hn-n W74 _1-'1_ i m&'l_ 3 1] ”ﬁ,ﬁ.

L9, | Mamnestum Haeduess APHA TN Bl 2017 23400 gl = 8.3

| _I. Carboante | APHA T3rd Edilin 30172320 B, 0 = 3314

! 1 Bi-Carbanate APHA Hed Tdition 2017 2308, omgt | — — ; 3294 |

1L Chlgrige | AFELA 230 Edition 2017 4500- % 6, | el 350 09 548 |
I.} M muunm | APEA 2 Ed I':dumn i 7-ZEEE. mig] 3 X A |
|14, | Plasieie s b [ Apt A 9vd B4 |{|I1I.a1' INT-AI00FD. | mpd L L5 R0
15 'm!r-hm- w0t | APHA Z 3l Edision 217- 4500 S04 - E thal 208 A AL
Jh _Innu____ | r'-.FIJ.-*- 250 l-un ) ,_I'J. at-uu._a | 0 w;.um ﬁﬂ.,‘ 1

._].:r._"‘!'“"' kA "'“'F‘ 3414088 R 2L ; migd e Mo relmiatian =1
|18, | Sodim = | AEHA- 23 Fallafun 20173300 Nu B tags - = 4
19 | Poiasiom ARHA-230d Ediion 2017 5500 fely e : : =1

ﬂt;:/:g

ChinmayseMohanty (3r. Chemist)y

Center For Ground Water Ruchurge
Testing Eaboratory
MEm Aucroditnied Lab

Hir = TOSBEE
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A 9 CENTRE FOR GROUND WATER RECHARGE ,-*
TESTING LABORATORY
A Louse of Complete \Water Testig

e e ex s e Goomniont]  Chthiattizgorh First MABL Accreditoted Lob in Water & Waste Woter Tesling ﬁm
AN 1f:|U F001:2008 Fem{m{l Lo & EFEJ 18 Enhrl-r_j d w kot T TE .

. o0SA, Sector I, Gﬁﬂ‘hnpll Magar, Empur {Ehhaﬁlmuﬂ':] TEII [I?T-"l 4'04"?3154 (Labearatony)
ﬂ"rﬂhllﬂ Mo, : +91 9424203354, +91 7000464898, +91 2424203408 ‘
Email : egwriestinglobi@dgmail.com, cgwr.rﬂipur@gmuir.cam Wiabisite : wers cigwrin

TEST REPORT

ULR - TC6813180000001961P Date of Reparting : 311037202
TEST HEP“HT "l:"mm_rlfqur SRF Mo COWR/SHREOWT L 1414
Customer Name and Address- SeRer M ORI TLHART '
M/S. DLB. POWER LTD. Daate of receipt cample: 254003/202 1
NANDELI ROAD, VILL - -BADADARHA,. Start Date of Testing : 2603T021
DIST-JANJGIR CHAMP A (C.G.) End Date of Testing ; 30032021 ]
| Sample detail : GROUND WATER Slmnlillnr_;lu:lﬂ:-'nllu.;e -Tundri MI1753% 5.7 Sample CuuanGity: 1 Lir Comtainer ; Plastic
Environment Condition -t Temp27°C /. Humidity- 5% . -
8L FARAMETERS TEST METHOD UNIT DRINKING WATER | TEST |
No 15:10500-2012 RESULT
A | Chemleal Parameter ] | DESIRABLE | MAXIMLNM
L |pH | APHA 23rd Edition 201 7- 4500.H= 4 - | 65185 Mo rebsation .23
| 2. | Turbidity | APHA Z3rd Edition 2017 2130 B, NTU_ | == 3 021 |
3. | Condsctivity | APHA 231 Edition 2017 2510 A, usem = 1000 200 | 0D |
1. | Total Dissalve Salids | APHA 23rd Edifion 2017-2540 C, mg| 500 2000 400
| 5. | Total Hardmess | APHA23rd Edition 2017- 2330-C | e 200 500 240
6. | Calclum as Ca APHA 23nd Edition 201 7- 3500-Ca-B mgl | 75 200 51.30
7. | Calcium Hardness APHA 23rd Edition 2017. 3500.Ca-B ma| g 127.99
8. | Magnesium as Mg | APHA 230d Edition 201 7- 2340-C mg/l | 30 100 FEET
| % | Magnesium Hardeess | APHA 230 Edition 2017- 2390.C mg| : - 112.01
10. | Carbonate APHA Tied Edition 2017 2320 8. mg | 8 - 115,52
11. | Ri-Carbonaie APHA 23rd Edition 2017 -2320 B, gl - 3 505,08
12, | Chiorigde - APHA 23rd Edition 2017- 4500- C1- B mgl 250 1000 16.46
13,1 M- Alkatinity APHA 23rd Edition 2007 -2320 B, mgl 200 Bl 141
14. | Fluoride a5 F | APHA 23rd Edition 2017- 4300-F D, mg/| 1.0 L3 <01
15, | Sulphate as 504 APHA 2l Edition 2017- 4300 %ﬂd E, _mgf| | 200 A6} 5.80
16. | Iron “APHA 23rd Edition 2017 -3500--B mgl ' 0.3 Mo refaation <01 |
17.| Nitrate | 153025 (Pt 3411988 R A 3003 i mgll | 43 Mo relaxation =1
18. | Sodiom ATHA- T3rd Edition 2017-3500 Na-B g/l | : E 8
19. | Potassium APHA- 23rd Edition 201 7- 3500 K-8 mgl | . e (= ===
—-Authorized ature
H“E:md ?‘v Lenter For Ground Water Recharge ( e a-?“ e
.,L e Testing Laboralory , e
= LA ' 4 b
ChinmayeeMohanty {Sr. Ehumh 3 Pﬁ'f: ﬁ‘t‘“#g_é-ﬁﬂ?ﬁ B:rll::-iluniur:hl hm]

ki temt report refers only this porticulor femvs submitted for testing

s TSy T‘i I'*'-’I'—E"""‘ din 'h-'f- raport are valid of the fime lime of and under the staled condition of o
. - ced expoct in full, withau! prior permissian ef quadity man
& for MABL ocoerediafinn,




A & CENTRE FOR GROUND WATER RECHARGE
TESTING LABORATORY
A Llse of Complete \Vater Testing

v W e e s e Chiathisgorh First NABL Accreditated Lab in Woter & Woste Water Tasting mmmw“q

AN O P001:2008 Cerified Lob & CRISIL Rating 4* srkbome i TC 4013
R0/, Sector Il, Geetanjali Nagar, Raipur {Chhattisgarh) Tel: 0771-4049344 [Labereatory) ]

Mobile No. : +91 9424203354, +91 7000644898, +91 9424203408
Ernail ; -:gwr‘tﬂx-hnglnh@gmnrlnmn. cgwr.raipur@gmail.com Website : www.cgwrin
TEST REPORT

——

ULR - TC6813180000001962P | Dot of Reporting ; 313021 =
TEST REPORT NO:CGWR/WLT/4588 | SRF Ne: COWRERFWTLI1414
Cuostomer Name and Address- Jols Order No: COWRWTLMSES
M/S. D.B. FOWER LTD. Diate of receipt sample: 25032021
g?;inf;; R‘:['; D, VILL -BADADARHA, Start Date of Testing : 26032021
-JANIG _E!—_l_&MP‘A (C.G) " s _End Dare of Testing : MMI3Z021
| Sumple detail : GROUND WATER Ew le 1D: Village. Kanwali NIPS407.17 | Sample Creantity: 1 Lir Cantamer : Plastic |
"a4.1" .
Enwr{mm“i ent Condition - Ttmpf-‘ht ! Himﬂr&ﬁ; 538,
f:; PARAMETERS TEST METHOD UNIT DRINKING WATER TEST |
; I ] - 15:10500-2012 RESULT
A | Chemical Parameter | DESIRABLE | MANIMUM =
1. |pH _ CAPHA 2ird Edition 2017- 4500H+A. | - 6.5 10 8.5 Mo relaxation 6,90
L. | Turbidity : APHA 23rd Edition 2017 -2130 B NTU 1 | 5 0.79
| 3 ___I_Cfﬂ_rlﬂﬂﬂil'il}' . _ APHA 23rd Edition 2017- 25 _n:- A, ps'em > 1000 32010) 1220
| 4. | Total Dissolve Solids APHA T3rd Edition 20172540 C. mg/| 200 3000 630
5. | Total Hardness APHA 23vd Edition 3017- 23490-C ol 300 &0 | 512
[6. [ Calcinm as Ca APHA 23ed Edition 2017- 3500-CaB mgfl 73 200 1232 |
7. | Calcium Harduess AFHA 23rd Editign 2017- 3500-Ca-R mgl - - i | 27008
8. | Magnesium as Mg | APHA 23rd Editian W017-2540C gl 30 100 | 5638
9. | Magnesium Hardaess | APHA 23rd Edition 201 7- 2340-C mig/| : - 23202 |
10| Carbonate B APHA 23rd Edtition 2017 -2320 B, mg/| = : 218.94
11. | Bi-Carbonate APH A Eirci Editicn 2017 “2330 B, mef| - - 375,74
12. | Chloride | APHA 23 Edition 7- 4300- CI- B mgf| 240 1000 3297
| 13, | M- Alkalinity APHA 23rd Edition 2017 2320 B, | mpi 240 w0 | 267
| 14| Fluorideas F APHA 23:d_ Edition 201 7- 4300-F D, | gt | o 13 0,21
15. | Sulphate as S04 APHA 23:d Edition 2017- 4500804-E | mgl | 200 400 36.35
16. | ¥ron = _| APHA 23nd Edition 2017 -3500-8 mgfl | 03 Mo relaxation | 0.16
| 17. | Nitrate - 15 3025 (PL3dRIDEB/RA 2001 el | 45 hex rebnxation 8.56
18. | Sodium _ ) APHA- 23rd Edition 2017-3500 Ma-R ol . s r
19, | Potassium APHA- 2ird Edition 2017- 3500 K-B gl : - | 8
Wegtar Pochat ?
n-wg{ﬂ by center For Giond Water Rechary A.ul.l:[nrl::ad ng.nn'l:
Testing Laboraiory T’n
i FLEIRi errach |1.l«'_'-\.l L;ll?z b
ChinmayeeMohanty {Sr. Chemisg)- |~ 10 1000 hr[rt:lrﬁiiuruhi {am)

This best rapart refers on |-.f"|"|i'l:'| .purfi- -.IE:II‘ iﬂ;rn t'ﬁuh’m‘rﬂmﬂ f.:.-r fas H"l;




R CENTRE FOR GROUND WATER RECHARGE
. TESTING LARORATORY
A Lnuse of Complete Water Testing

Chhathugarh First MABL Aceraditotad Lob in Weter £ Weista Water Testing
AN 150 9001 :2008 Cerified Lob & CRISIL Rating 47

e bl i W Do et men

90/M, Sector I, Gaanmmh Magar, Hmpur !Chl"[uﬂmgurh] Ted: 0771-4049344 ILabaratory]
M-Db.llfﬂ Blo. @ 491 9424203354, +91 7000664898, + %1 7424203408

tgwrlelshngfnb@gmm! £OM, CWT. rmpur@gmur-l cofm Website | wwae, ::g-wnn

TEST REPORT

rl_l i_II - = ey Eﬂﬂuﬂ-ﬂu" ﬁﬁaP Dhate of Heporting : 1003202 o ]

TEST REPORT NO:CGWR/WLT/4589 AR Mo COWRISRIWFLLAL
Customer Name and Address- dab Creiber Moz CGWRAWT LASH |

MrS. D.B. FOWER LTD. Drate of receipt sample: 25037202 1 i

NANDELI ROAD, VILL -BADADARHA,
 DIST-JANJGIR CHAMPA (C.G.)

Start Date of Testing - 26032021
Ead Date of Testing : JV32021

Sample 10: 'h-lhqgu-ﬂumlrpnll M21%53 030"

Snmple Quantity: 1Ler

Sample detail : GROUND WATER |

Lontamer ;- Flasisc |

E ol Ul N |

_Environment Condition -: Temp27'C/ Humidity-53% = —

S | FARAMETERS | TEST METHOD UNIT DRINKING WATER | TEST
-E-.-.- o | | 15:10500-2012 RESULT
_A._| Chemical Paramerer ' DESIRABLE | MAXIMUM ]
1. | pH | APHA Z3rd Editian 2017- 4500-H+ A ! 55 w82 | Mo rolaxation 694

2. | Turbidity | APHA 23rd Edition 20172130 B, IETLT 1 3 0.53 |
| 3. | Conductivity | APHA 23rd Edition 2017- 2510 &, udem | =100 3200 ioen |

4. | Total Dissolve Solids ApL 1A 23rd Edition 20172540 .  mgn 500 2000 536

5. | Total Hardwes APHA 23rd Edition 2017- 2346-C mg/l 200 ~&0D 336
| 6. | Calcium as Ca | APHA 23rd_ Edition 2017- 3500-Ca-B  mgl 75 200 80.16

7. | Calcium Hardness APHA 23rd Edition 2017- 3500-Ca-B mg/| - - 199.99

5. | Magnesium as Mg | APHA 13rd Edition 2017- 2340 ma] 30 I 3304
9. | Magnesiem Hardness APHA 23rd Edition 2017- 2340uC mal g 13601

10. | Carbonate APHA 23nd Edition 2017 -2320 B, gl - 218.94 |

11. | Bi-Carbonate | APHA 23:d E Edition 2017 3920 8, mg/l" | - . 31574 |

12_ | Chioride APHA 23rd Edition 2017-4500- C- B. — 250 1000 2012 |
|13, ] M- Abkatinity APHA 23rd Edition 2017 2320 B, mg] 206 600 T

14. | Fiuoride as F APHA Z3rd Edition 2017-4500-F D, | mgl 1.0 1.5 .18

15. | Sulphate 25 S04 APHA 23rd Edition 2017- 4300 504 - E. mg/l 200 400 186 |

| 16. | Iran _APHA 23rd Edition 2017 3500--B el 3.3 Mo relaxation | 0,13

| 17. | Witrate | 1S 3025 (PL34) 1983/RA 2003 mgll 45 | Mo relwtion | 3.31

18] I Sodium “APHA- - 23rd Edition 3017-3500 Na- Fl mg| - = 18
19, | Potassiam APHA- Zird Edition 2017- 3500 K-8 | mgl S| - 3

; For Groand Wata? m“h“"ﬂi-thnrhad stgnmm

festing Laboratony ¢ >
b3y l:“"'-f' 64
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ChinmayeeMohanty (Sr. Chemist) - o




CENTRE FOR GROUND WATER RECHARGE
TESTING LABORATORY
A Unise of Complete Water Testing

e et et CHattisgarh First MABL Accreditoted Lob in Water & Waste Water Testing Rtk
e AN 150 9001:2008 Cerfified Lob & CRISIL Rating 4* e

= 9044, Sector ll, Geetanjali Nagar, Raipur {Chhattisgarh) Tel: 0771-4049364 (Laboratory)

.Mﬂbﬂu: Hl:l + ?42#2[}3‘354 +"?| Tﬂﬂﬂﬁ-ﬁ#ﬂ?ﬂ +21 NHEMME

e e a o e ———

TEST n_gnug

ULR - TC&813180000001964P Pate of Reporting : 114032021 B 1

TEST REPORT NO:CGWR/WLT/4590 SRF No: COWRSRFMWTL 1414

c‘uﬂiﬂ-m*r Nﬂl‘l‘l.ﬂ ﬂnd Aﬂdm | Job Order Ma: CGEWRAVTLMS)

M/S. D.E. POWER LTD. Dhate of receipt snmple: 25032021

NANDELI ROAD, VILL -BADADARHA, Start Date of Testing : 26/05:2021

DIST-JANJGIR CHAMPA (C.G.) — _— End Date of Testing : 300032021

Samphe detail : SURFACE WATER | Sample 10 Ash Fond -Badndahra |8 Sample {}unntrl].- 1Ltr Container : Plastic 1

B21"84'42 3" E 33%1 1" 36.4" |

| Environment l:'ﬂﬂ.d.il:'ll.rn_iTﬂp'I'?at .-anmbr.hr}--'-'.:!-".-*u - -

Sl | PARAMETERS TEST METHOD [ UNIT | DRINKING WATER TEST
| Mo " _ i { 15:10500-201 2 RESULT
LA | Chemical Parameter DESIRABLE | MAXIMLM

1. |pH | APHA 23 _Edition 2017: 4500-H+ A, [ = 631083 | MNomlaxason 6.75
2. | Turbidity APHA Z3rd Edition 2017 21308, NTL I 5 0.15

3. | Conductivity APHA Z3rd Edition 3017- 2510 A. sl 1000 3200 1360

4. | Total Disolve Solids APHA 23rd Eduion 2017-2540 € [ ) 500 2000 700

5. | Total Hardmess APHA Z3rd_Edition 2017- 2040-C g/l 200 600 360
6. | Calcium as Ca = APHA 23rd Edition 2017- 3500-Ca-B mgl | 75 200 §3.36 |

T. | Calciume Hardness | APHA 234 Edition 2017 3300-Ca B gl | . ; 207.99 |
B, | Magnesismas Mg APHA 23rd Edition 2017- 2340-C mg/l 30 Ho0 36.93
8. | Magnesivm Hardness APHA 23rd Edition 2017- ﬂjmc mel : - 152.01
|1, | Carbonmte APHA 23rd Edition 2017 -2320 B, mg| = = 39.36

11. | Bi-Carbonate | APHA 23rd Edition 2017 -2320 8. mig/1 ) P | 5836

12. | Chioride | APHA 23nd Edition 2017- 4300- Ck B, mgd | 250 1000 16.46

13. | M- Alkalinity | APHA 23rd Edition 2017 -2320 B, med | 200 500 48
| 14. | Fluoride as F APHA 23rd_Edition 2017- 4300-F D, mg/l 1. 1.5 <0.1

15. | Sulphate ax 504 APHA 2%rd Edition 201 7. 4500 804 - E. mgl 00 il 8.06
(16. | Iron APHA 23rd Edition 2017 -3500-B gy 0.3 o relanation | <01

17, | Mitrate I5 2025 (PLI4) 1 REEAR A 2003 mg'l 43 in pelawation 2.36

18, | Sodium | APHA- 23rd Edition 201 7-3 300 Na-H med | - = 12

19. | Potassium | APHA-23rd Edition 2017- 3500 K-B mg/l = [ - : S

Reviewed snd Witer m-ﬂmrﬁ.mnmm Signature
) Copter Fou o B i LLALp 3> T g qlr-\k
‘{:_-i:;'—'-l'-c? FlHt"l'g_ll.d:-' I“”ﬁ ; &Y @
N wank Acnredita gk
ChinmayeaMohanty (Sr. Chemist), '_-_-:;I.-' ke o [ Eqﬂ_ml’!aﬂgmhi Q)

] This test repor refers only this porticular ifem's submitedfor testing
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TESTING LABORATORY
A Usise of Complete Water Testng

e S b B b st hhabisgorh First MABL Accrediioted Lab m Waber & Wasts Water Teifing ’
AR 150 9001 2008 Certfied Lab & CRISIL Roting 4°* P - 1
90/h, Sector Il, Geetanjali Nagor, Raipur (Chhatisgarh] Tel: 0771-4049344 (Laboratory]
 Mobile Mo, : +91 9424203354, +91 7000664898, +91 9424203408
Email : egwrtestinglab@gmiil.com, cgwr.raipur@gmail.com Website : www.cgwr.in

TEST REPORT
ULR - TC6813180000001965P Bate ol Reporiing ; 313701
TEST REPORT NO:CGWR/WLT/4552 T
Customer Name and Address- R e U
M/S. D.E. POWER LTD. Dinte of receips sample; 2503202 1
NANDELI ROAD, VILL -BADADARHA, Stare Date o8 Testing : 160321 i
DIST-JANJGIR CHAMPA (C.G.) Eaé Dage of Tewing : 03901
Swmple detail : SURFACE WATER | Samgple 10: Restrvior Pond - Badsdanes | Sample Quantity: 1Lt | Cantalser : Plastic
L s T o e | R
El't\'lmnltrl l.'.'tlndlli-ul o Tugpiﬁfhumldﬂ;-ﬂﬁ L _ )
sl | PARAMETERS TEST METHOD UNIT DRINKING WATER TEST
1 §5: HBS00-2012 RESULT
| & | Chemical Parameter e vim DESIRABLE | MAXIMUM 2
1. | pH APHA 23rd Editlon 2017- 4500-H+ A, - 65035 | Norelsation 6.83
2, | Turbidity APHA 23rd Edition 2017 2130 8, NTL ] ] 5 021
3, | Contuctiviy. APHA 23nd Eginon 2017- 2510 &, pgem | =000 20| 300
4. | Totsl Dissobve Sofids APHA 23rd Edition 20172540 C mg1 wo | 0w 170 |
5. | TotslHurdmess [ APHA 23rd Edition 2017- 2340-C gl M0 | soo 54
6. | Calelum as Ca APHA Z3nl Edition 2017- 3500-Ca-B | mg T = 16.03
| 1. | Calclum Hardress | APHA 23rd Edithon 07 1500-Ch-B |t = = 39,99
5. | Magoetiom as Mg APHA 23rd Edition 2017- .quz E e 30 L 583
9. | Magmesium Hardness | APHA 23rd Ediion 2017- 2300-C mgl ¢ = 24.01
10, | Carbunage AFHA 23d Edidion 2011 2300 B, gl I : 1968
11, | Bi-Cartonate APHA 23 Edition 2017 2320 B, mgl : - 19.28
= L . | 2938 |
12. | Chloride APHA 23rd Edition 2017- 4500- C- B, mg! 150 10 3.65
131 M- Alkalinity APHA DI Ediion2017 23208 | oyl M0 &6 | 14
14, Fluorideas F_ APHA Z3nd Edifian 2017 4500-F 1. gl 1.0 £ <0l
15, | sqlphmmsm APHA 23 Gdfiion 2017- 4500 504 -E, mg/l W | e | 136
16, | APHA 230d. Ediion 2017 35005 gl 0.3 horelavation | <1
17, m:m: | 183028 P34y 9E8RA 2003 | et 45 | Wowlmalion | <l |
18. | Sudium APHA- 23rd Edifion 20175500 B | mgdl | . : 3
19, | Poiassiom ﬂF‘HiL « 23 Eddion Ii_rl_?- .vilf_li! !: a8 gl i [ = |
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