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K. Ramakrishna Rao, 1.A.s.

6th Floor , Dr. B.R. Ambedkar 
Telangana State Secretariat, 

Hyderabad - 500 022. 
� Off : 040-2345 2620 

040-2345 5340
Fax: +91-40-2345 3700 

Email : cs@telangana.gov.in 

To 

CHIEF SECRETARY 

GOVERNMENTOFTELANG ANA 

Letter No. 1200/TP&E.2/2023, Dated: 22-11-2025 

The Registrar General, 
Hon'ble National Green Tribunal, 
Faridkot House, 
Copernicus Marg, 
New Delhi - 110001. 

Sir, 

Sub: Government of Telangana - Hon'ble NGT, New Delhi -
Original Application No. 606 of 2018 - Compliance of 
Municipal Solid Waste Management Rules, 2016 and 
Other Environmental issues - Hon'ble NGT order dated 
01-05-2025 - Submission of Action Taken Report for the
State of Telangana -Reg

Ref: Hon'ble NGT order dated 01-05-2025 in 0.A. No. 606 of 

2018. 

<<>><<>> 

In compliance to the Hon'ble National Green Tribunal order 
dated 01-05-2025 in Original Application No. 606 of 2018, the 
Action Taken Report and compliance report on Municipal Solid 
Waste Management Rules, 2016 and other Environmental issues of 
the State of Telangana is herewith submitted. 

Encl: 
Report with Annexures. 
Copy to: 

The Advocate on Records, 
Hon'ble NGT, New Delhi. 

Yours faithfully, 
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BEFORE THE NATIONAL GREEN TRIBUNAL 

PRINCIPAL BENCH, NEW DELHI 

Original Application No.606/2018 

(In respect of State of Telangana) 

Re: Compliance of Municipal Solid Waste Management Rules, 2016 and 

other Environmental Issues 

ACTION TAKEN REPORT OF STATE OF TELANGANA 

I, K. Ramakrishna Rao, IAS, S/o. Sri K. Gurnatha Rao, aged about 59 years, 

Occ : Chief Secretary to Government, Government of Telangana, do hereby 

solemnly and sincerely affirm and state on oath as follows: 

1. I submit that I am the Chief Secretary for the State of Telangana and as

such, I am well acquainted with the facts of the case to depose this

Affidavit.

2. I submit that the present action taken report is being filed as per the

, 
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per the directions vide its order dated 01'05'2025 in the present

O.A.No.606 of 2018.

3. I submit that in the said hearing on 0l'05'2025, the Hon'ble Tribunal

examined the report dated 03.03'2025 filed by the Principal Secretary'

MA&UD,GovemmentofTelanganadisclosingthestatusofsewageand

solidwastemanagementandhasdirectedthestateofTelanganatofile

action taken report in the form ofaffidavit' Hence this affidavit:

4. [A] Solid Waste Management:

The Hon'ble Tribunal has observed that-

i. "The gap in waste processing is 2044'0 TPD which is targeted to be

accomplished by 30.5.2025. We find such gap in each ULB shall be

accounted as legacy waste."

}[nresponsetothesame,itisrespectfullysubmittedthatthe

unprocessed waste i.e., 2044 TPD of waste is being formed as

windrows and bio-culture is being sprayed to initiate the

degradationprocess.Asaresultofaboveactivities,quantityof

waste lying unprocessed is getting processed naturally on ad hoc

r Regd,No.5766 ,
*,.v*l

ARI

o;

TA

ip.
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basis. Further, scientific process for processing this waste has

been prioritized by ULBs along with daily processing capacity.

ii. "Gap in biodegradable waste processing is 1101.5 TPD and this gap is

942.5 TPD for non-biodegradable waste. We find the gap is more

prominent in smaller ULBs, therefore,, standardized operational designs

should be adopted/replicated rather losing time on each ULB."

) ln response to the above observation, it is respectfully submitted

that ULBs have been provided with capacity building program on

waste processing and also a circular dated 28.08.2025 has been

issued to ULBs to procure required machinery and equiprnent's to

process the fresh waste. Detailed list of rnachinery required along

with specifications for procuring the machinery based on quantity

of waste generated was enclosed along with the circular' ULBs

have already initiated procurement process.

"Till waste processing facilities are set up, it is proposed to utilize

services of the Agencies engaged for bio mining but, tie up of 141

ULB with this arrangement or with 9 clusters, is not disclosed and this

lll

,.ork*
.4xaa
R6sd.No.

T .q

UMAR* tll *
5766

o

should be clarified."

i
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IV

) Bio-mining agencies are extending technical guidance suppolt to

ULBs in laying windrows and usage of bio-culture for processing

"We find from a tabulated statement on page 3213 thal, out of 141

ULBs, 31 ULBs are disclosing zero gap and as per this disclosure,

these ULBs should not be having legacy waste and if it is the factual

and ground status then, statement to this effect be made in next

affidavit. Further, we require executable plan on remaining 110 ULBs.

The other ULBs (MO) should adopt the similar mechanism as done by

31 ULBs like Dharmapuri, Dhammaiguda, Nizampet, Jawahamagar

and others. However, for large ULBs, integrated approach with

combination of processes like Warangal, Ramagundam, Nizamabad,

Mahaboob Nagar, Khammam, Karirnnagar, and others should be

adopted."

F In response to the same, it is respectfully submitted that 18 ULBs

falling within the Outer Ring Road of Hyderabad city are

transporting their waste to the Jawahar Nagar MSW Processing &

disposal facility for further treatment. A formal arrangement was

made between the d with GHMC/ Re Sustainability Pvt

of waste in the existing dump yards.

* *

OF
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Ltd. Hence, these ULBs have been reported as zero gap. Further,

in Narayanpet, the existing capacity of processing facility is more

than what the ULB is generating. Further, larger ULBs also are

tendering procurement of machinery/ equipment for integrated

processing of waste. The State Govemment is planning to

establish Integrated waste to Energy (WTE) plants across the state

for processing of inerts and unprocessed waste thereby generating

power for further utilization. All ULBs are grouped into clusters

and assessment along with financial modelling is being prepared.

v. "With respect to GHMC, we find that 1272 TPD of inerts are disposed

through landfill. At this stage, we direct to comply with SWM Rules

and ensuring no leachable waste is deposited which should be checked

through TCLP tests. Further, no information is disclosed on

with the conditions of CTO and management of arrested fly and bottom

and these details should be disclosed in next affidavit."

) In response to the same, it is respectfully submitted that, GHMC

is disposing inerts (only the post processed residual solid waste) in

,'p. alfirxuuei'
14hrc,a;ut Ir Resd.No.5766 ,

* *

"i

eft

OF

cornpliance with SWM Rules 20 erts are being

perfbrmance of waste to energy plants of 38.5 MW for compliance
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disposed in sanitary landfills. Impermeable HDPE liner material 

laid at the bottom and on top of the sanitary landfill are quality 

tested at the supplier end for parameters such as thickness, yield & 

break strength, yield & break elongation, tear & puncture 

resistance etc for every batch of the material (sam pie copy of the 

test certificate is enclosed as Annexure -1). After the liners are 

laid, the liners joints are tested for their integrity through air 

pressure test, vacuum test, sheer test etc both in-house and by 

third party viz., Central Institute of Plastics Engineering & 

Technology (sample copy of in-house & 3
rd party test 

certificates are enclosed as Annexure -11). This ensure no 

leakage of leachate to the ground. Fu11her, perforated pipes are 

placed on top of the bottom liners for leachate collection and the 

same is treated in the zero liquid discharge leachate treatment 

plant operational at the site. TCLP tests are presently being 

conducted for fly & bottom ash and as directed by this Hon'ble 

Tribunal, GHMC shall ensure TCLP tests are conducted. The 

Concessionaire operating the plant was directed to conduct 

monthly TCLP tests which reports shall be submitted to this 

"'· ... ._ -·-
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� The Waste to Energy Plants of 24 MW capacity operational from 

Aug' 2020 and 14.5 MW capacity operational from Mar'2024 

have cumulatively utilized 27.25 Lakh Tons of Refuse Derived 

Fuel and generated 941.20 Million units of electricity upto 

October'2025. 

� The operator of the plant submits half yearly report to Telangana 

Pollution Control Board (TGPCB) reporting compliance to the 

condition in the Consent to Operate which includes compliance on 

ash handling along with submission of 3rct party testing reports on 

emission from stack of boilers (apa11 from Online Continuous 

Emission Monitoring System (OCEMS) connected to TGPCB) 

and ambient air quality monitoring reports and tests (sam pie copy 

of the Compliance letter is enclosed as Annexure -III). 

� The WTEs are disposing bottom ash at sanitary landfill at 

Jawaharnagar and fly ash is being disposed at the Hazardous 

waste secured landfill at Dundigal. A bottom ash recycling facility 

is also being established at Jawahamagar. The repo11 dated 

31.07.2025 submitted by TGPCB to CPCB communicated that 

analysis reports of bottom party 
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NABL accredited lab are regularly submitted to TGPCB by the 

plant operator in accordance with SWM Rules and that the TCLP 

test results confirm both fly ash and bottom ash are non­

hazardous. Further it was submitted that TGPCB is ensuring 

annual monitoring and till date no exceedance in parameters is 

noticed (copy enclosed as Annexure -IV). This report was 

placed before the Hon'ble NGT (PB) vide CPCB's report dated 

18.08.2025 in OA 536 of 2024. 

5. [BJ Legacy Waste:

1. "On re-assessment, estimated legacy waste has been reported to be

brought down to 21.56 lakh metric tons (LMT) from 38.46 LMT. On

the query raised on the quantities processed per day along with residue

management particularly other than GHMC, was not disclosed."

}> ln response to the same, it is respectfully submitted that out of the 

assessed 38.46 lakh MT of legacy waste, 16.90 Lakh (list 

enclosed in Annexure-V) was processed scientifically, and the 

output residues, such as Bio-soil, C&D waste inert, have been 

used for filling the low-lying areas in consultation with the MC. 

RDF has been disposed off at the tied up cement plants by the 
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Concessionaire. Hence, the quantity remaining for processing was 

21.56 lakh MT. 

11. "After finding gap in waste processing in 110 ULBs from tabulated

statement disclosed on page 3213, correspondingly, legacy waste 4 for

these ULBs, has not been disclosed and we direct to provide details in

the next affidavit. Overall, land reclaimed should also be disclosed."

);;;> In response to the above direction, it is respectfully submitted that 

the ULB wise status of Legacy waste and remediated quantity is 

enclosed in Annexure-Vl. 

111. "Photographs along with the report indicate the legacy waste dumps

being covered with soil and the dumps are consolidated and torfed. If

so may indicate such legacy waste dumps covered and NOC Obtained

from PCB. Ground water analysis of such sites are to be analyzed and

reported."

);;;> In response to the same, it is respectfully submitted that GHMC 

has scientifically capped its legacy dump with not only soil cover 

& turf but placing 30 
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),.,- 0 mm thick low permeability soil, geo synthetic clay liner (GCL), 

HDPE liner, Geo composite drainage liner (GDL), 450 mm 

vegetative soil and finally green cover (vegetation) in the above 

mentioned order from the top of the waste mass to arrest ingress 

of rain water. Further provisions were made for landfill gas (LFG) 

collection from the capped legacy waste and also leachate 

collection system (LCS) was proposed as mandated in the 

CPHEEO Manual (a manual on technical aspects in compliance 

with SWM Rules 2016). This design was given by Terra Consult, 

a UK based international consultant with renowned experience in 

the field. Capping was carried out as per Environmental Clearance 

issued by MoEF&CC in 2012, applicable Rules including 

MSW(M&H) Rules 2000 as well as SWM Rules 2016, various 

approvals and permissions obtained in accordance with above 

rules. (Photographs of capped legacy dump are enclosed as 

Annexure -VII). 

>-" This Hon'ble Tribunal vide orders dated 29.09.2022 in OA 606 of 

2018 directed CPCB to examine in consultation with experts and 
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course of action is to be taken for protection of the environment. 

The expert committee was constituted by CPCB and the 

committee inspected the site on 151 & 2 11d September 2023. 

However, the report of the Expert Committee was not placed 

before this Hon'ble Tribunal. 

>, It is respectfully submitted further that while the submission of the 

repo11 before this Hon'ble Tribunal was pending, the CPCB has 

reconstituted the Committee and submitted before the Hon'ble 

NGT (SZ) in OA 199 of 2021 that a study is proposed to be taken 

up by CPCB through llT Roorkee. As, IIT Bombay has already 

conducted extensive studies on the capped legacy dump at 

Jawharnagar and submitted final repo1t dated 05.07.2023 

concluding that the Jawaharnagar landfill is not ready for 

biomining (copy of IIT Bombay's final report enclosed as 

Annexure- VIII), the Hon'ble Tribunal SZ Bench directed CPCB 

to request IIT Bombay to revisit and furnish revised report if 

CPCB finds the IIT Bombay's report to be inclusive rather than 

engaging a new institution. Accordingly, CPCB has requested IIT 

Bombay to provide a solution to m 

\ 
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Jawharnagar dumpsite and directed GHMC to implement the 

same (copy of Minutes are enclosed as Annexure- IX). 

� In response, Prof D N Singh, IIT Bombay visited & inspected 

Jawahamagar on 23.10.2025, deliberated with the representatives 

of GHMC, Telangana Pollution Control Board & Operator of the 

Processing plant and vide mail dated 27.10.2025, IIT Bombay has 

communicated the "Way Forward" on the issues prevailing at the 

MSW Processing & Disposal Facility, Jawaharnagar to CPCB & 

GHMC recommending short, intermediate & long term measures 

and further studies. 

� With respect to ground water safeguards, it was communicated 

that no contamination is observed to date and periodic monitoring 

under supervision of TGPCB was recommended. (copy of Way 

Forward report is enclosed as Annexure- X). 

As such, it is respectfully submitted that GHMC is committed to 

implement the recommendations and way forward suggested by IIT 

Bombay in time bound manner. 
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6. [CJ Sewage Management:

1. "We find that out of estimated sewage generation of 910.85 MLD by

116 ULBs, only 167.80 MLD is treated leaving huge gap (Annexure'

14 page 3593). Except Karim Nagar, Warangal, Nagarkumul and

Vikarabad, no ULB is having sewage management facilities.

Considering size of ULBs, standardized module should be adopted

including Modular STPs. Next affidavit should give finalized

workable plan with timelines."

� In response to the above direction, it is respectfully submitted that 

the Sewerage generation in ULBs outside ORR as on 29.09.2022 

i.e., orders of Hon'ble NGT is 800.00 MLD and corresponding

Gap in sewage treatment capacity was 646 MLD. Against the 

present 910.85 MLD estimated Sewage generation, the present 

treatment capacity is 184.96 MLD i.e., existing 10 STPs ( of 

132.75 MLD) and newly added 7 STPs (of 52.21 MLD) after 

orders of Hon'ble NGT dt: 29.09.2022 (copy enclosed as 

Annexure-XI). 

.. - ·----
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� Presently, Sewage treatment facility is available in 11 ULBs i.e., 

Karimnagar, Vikarabad, Nizamabad, Miryalaguda, Siddipet, 

Gajwel, Suryapet, GWMC, Deverakonda, Nagarkumool and 

Nalgonda. 

� Further it is respectfully submitted that, Balance 4 STPs of 37.75 

MLD are expected to be completed by Dec-2025 (copy enclosed 

as Annexure-XII). Thus, there will be a gap of 556.04 MLD 

(800.00-184.96-37.75-21.25(Private)) which will be nullified with 

STPs taken up under AMRUT 2.0, STPs proposed under SBM 2.0 

and STPs proposed in GWMC. Agreements for 16 No's of STPs 

of combined capacity 170.30 MLD in three packages under 

AMRUT 2.0 were concluded and expected to be commissioned 

by December-2027 (copy enclosed as Annexure-XIII). 

� The Govt. vide G.O.Rt.No.388, dated 21-08-2024 accorded 

Administrative Sanction for an amount of Rs.3769.34 Crores 

(including O&M and Annuity payments etc) for sewerage projects 

in 101 ULBS with a capacity of 455.00 MLD in the state of 

.O". Tenders were invited 3 times and no
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bidders participated in three calls. Further, permission also 

awaited from Go! for upfront payment duly utilizing central share. 

� Further, the Department vide letter dt:25-07-2025 requested the 

Government to accord Revised Administrative sanction for 

amount of Rs. 3705. 75 crores (including land Acquisition, O&M 

for 5 Years, Annuity Payments, GST etc) with permission to invite 

tenders in 3 packages instead of single package under LS contract 

system with Revised Hybrid Annuity Model and with latest SoR 

2025-26 rates due to non - participation of the bidders in the 

tenders invited for 3 calls. Permission of the government is 

awaited. STPs expected to be completed by December -2027 after 

approval from Govt (copy enclosed as Annexure-XIV). 

� It is to submit that Govt. vide G.O. Rt. No. 573, MA&UD 

(ENGG.2) Dept., dated 17-11-2024 accorded Administrative 

sanction "In-Principle approval" for Rs 4170.00 Crore for taking 

up UGD scheme in GWMC. Further, this office vide Lr.No. 

4170/Tl/GWMC/ UGD/2025-26, requested 
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Govemment to accord administrative sanction for the work

"Comprehensive Underground Drainage Scheme in GWMC'

Warangal - Phase-I" for an amount of Rs' 5257'20 Crore from

Head of Account "Assistance to Warangal Municipal

Corporation 2217-80-1gl-25-SH(90)-31 0-312" duly allocating

necessary funds to take up UGD scheme in GWMC on priority

basis with concurrence of the finance department based on the

proposal of the Commissioner, GWMC. In which, 21 No's of

STPs of combined capacity 204.00 MLD was proposed'

Permission of the government is awaited. Expected to be

completed within 2 years after approval from Govt.

F It is respectfully submitted that, any proposals required for

compensating shortfall in treatment of waste water generation will

be taken up to meet increased demand at the city level from time

to time depending on availability of funds.

F Regarding consideration of adopting standardized module

including Modular STPs, it is respectfully submitted that suitable

STPs will be taken up based on the size of the ULBs keeping in

view of the additio ent of Land for future and

increased demand.
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11. "We find that in a city like Hyderabad, there will remain a gap of 72

MLD which is expected to be treated by 2027. Tribunal while dealing

the matter on Musi river, it was noted that this river is falling under

the polluted stretches and large quantities of sewage were disclosed."

),> In response to the same, it is respectfully submitted that against 

the 1950 MLD Sewage generation, the present treatment capacity 

is 1794.8 MLD i.e., existing STPs (772.3 MLD) and newly added 

18 STPs (1022.50 MLD). The balance two STPs of capacity 83.5 

MLD will be completed by Nov/Dec'2025. Thus there is a gap of 

72 MLD ( 1950-1878 MLD) which is being taken up under 

AMURTI-2.0 and will be completed by 2027 (copies enclosed as 

Annexure XV & XVI). 

).> For prevention of sewage pollution to river Musi in GHMC area, 

apa1t from the existing 615 MLD capacity STPs along the banks 

of river Musi, the newly added STP capacity is 723 MLD totaling 

to 1338 MLD and will almost take care of sewage treatment and 

prevention of pollution along the Musi river stretch. Also in ORR 

' 
'-. 
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either side of river Musi stretch under AMRUT-2.0 Scherne which

are under grounding. Thus the total capacity of STPs on either

side of river Musi in GHMC area and upto ORR would be

stretch at Hyderabad. Upon cornpletion of STPs taken up under

AMRUT-2.O, the sewerage disposal into the Musi river stretch

will be achieved 100%o treatment by 2027 for Hyderabad City.

llt. "We find from analytical reports (page 344 l) that analysis of TC was

been directed and reason for not analysis of FC should be explained.

State PCB should provide performance of STPs in GHMC area for

CTO conditions and FC comparing with standards directed by

Tribunal in OA No.106912018."

F In response to the same, it is respectfully submitted that,

Telangana Pollution Control Board (TGPCB) has addressed a

Hon'ble NGT directions with regard to standards of fecal coliform

standards stipulated in the Hon'ble NGT order dated 30.04.2019

*

A

OF

in OA No.106

1537.50 MLD (615+723+199.5 MLD) to tackle the polluted river

done for samples collected from STPs whereas, standards of FC have

letter dated 04.07.2025 to HMWS&SB to comply with the

*
'p.

Subsequently, TGPCB has issued
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amendment to the Consent to Operate (CTO) stipulating the 

condition that the desirable level for the Fecal Coliform (FC) -

Most Probable Number per 100 milliliter (MPN/lOOml) as 100. 

Copies of the amendment issued on 11.10.2025 are placed as 

Annexure- XVII. TGPCB is also monitoring the STPs on 

monthly basis including Fecal Coliform parameters and it is 

observed from the analysis reports from February to September 

2025 that Fecal Coliform is mostly in the range of 1.8 to l O MPN/ 

100 ml and are meeting the desirable standards. 

1v. "We find no details on utilization of treated sewage particularly in 

Hyderabad. Upcoming STPs should have connectivity ensured and 

systems to utilize treated water." 

� In response to the above observation, it is respectfully submitted 

that the treated waste water is being used for the purposes of 

gardening by Shilparamam (Tourism Dept.), GHMC, Hyderabad 

Metropolitan Development Authority (HMDA) for gardening & 

watering the plantations in medians of the roads and Construction 

& Demolition waste processing units & 

'--
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Khajaguda. The treated waste water is also being used for 

agriculture purpose along the Musi River. 

),,, HMWSSB is providing 300 kLD of treated waste water to Mis

Wipro office campus located at Manikonda and Gopanpally from 

STPs at Khajaguda and Gopanapally for Gardening purpose. The 

treated waste water is also being provided for other users from the 

STPs as per their requirement. So far 200 ML treated waste water 

has been reused. Further the treated water from STPs is also being 

let back into nearby lakes/ tanks and river Musi to maintain the 

hydrology and clean environs. (copy enclosed as Annexure-

XVIII). 

7. [D] Ring Fence Account:

"We find no disclosure on ring fencing of amount as per the gap on solid 

and liquid waste management. Next report should give funds allocated to 

each ULB and not be totally dependent on funding from Central 

Government." 
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) In response to the same, it is respectfully submitted that a separate

account was created vide account name "Commissioner GHMC

Ring Fenced" vide account no 42649272067, State Bank oflndia,

MCH Tank bund branch for depositing the penalty amount.

Payment towards addressing the gap in solid and liquid waste

management shall be made from this account. However, the

details of government facilities, govemment sanctions and status

of STPs, equal to the amount of Environmental Compensation of

Rs. 3,800 crores levied are once again submitted at Annexure-

xIx.

8. It is therefore, prayed that this Hon'ble Tribunal may be pleased to

consider this affidavit submitted by the State of Telangana in compliance

of the directions dated 01.05.2025 of the Hon'ble Tribunal and may be

pleased to pass such other order or orders as deemed fit and proper in the

circumstances of the case and in the interest ofjustice.

T
cHr RETARY
Govt. of

Telangana
Hydera ba

angana
Secretariat,
d - 500 022
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I, the above-named deponent, do hereby solemnly affirm and state that the

contents of the instant Counter Affidavit are true to the best of my

knowledge and infonnation derived from the records and I believed the

same to be true.

Solemnly affimed on this _ day of November,2025 at Hyderabad,

Telangana.

DE
CHI SE

I
I

Govt. of Te
ETARY
ngana

Telangana Secretariat,
Hyderabad - 500 022
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Quality Control Certificate ^+.\r 
lF ,l A!i,^lLl aJ Oc.!l clqJl h <]Uil

Rowad lnternational Geosynthetlcs Co. Ltd

M aterial Descriptiion

Date of Manufacture

: HDPE D.Text Black 1.5mm x 8m x 90m ftod. Code

:23.12.2018 Cuslomer

: HDT150G8B090L

: MMKY ENVIRO
ENGINEERS LTD.

: 7501906Roll Number

lntemal Resin Lot

1149095
't87 2

Project

Property Test Method Frequency GM 13 Specs Average Units
Thickness(min. avq) ASTM D5994 Per roll 1 .43 1.46 mm

Thickness(Low est ) ASTM D59 94 Per roll 't .44 mm

Aspirity Hight Top ASTM D7466 Every Roll 0.4 0 0.44
Aspirity Hiqht Bot ASTI\,,I D7466 Every Roll 0.4 0 0.43 mm

Tensile Propertites ASTM D6693 9,000 kq

Yeild Strength 29 kN/m

Break Strenqth 21 30 kN/m

Yeild Eonqation GL.33MM 12 't4

Break Eonqation GL.sOMM 100 518 %

Tear Resistance ASTM D,I OO4 9,000 kq '187 243 N

Puncture Resistance ASTM D4833 9,000 kq 400 514 N

Carbon Black Content ASTM 01603 9,000 kq 2.00 - 3.00 z. to
Carbon Black Dispersion ASTM D5 596 9,000 kq Cat 'l Or 2 Cat 1

Density ASTM 0792 90,000 kq 0.94 0 0.945 q/cm3

Stress Crack Resistance (SP
NCTL)

9 0,00 0 k9 500 650 hrs

Oxidat ive lnduction Time 9 0,00 0 kq 100

Roll Dimensions: L= 90.0 M w= 8.0 M

I Certify the Polyethylene geomembrane above identified Roll Number 1'149095 meets or exceeds GM '13

Specs. Testing was performed according with the specific frequencies.

www.ro
FM : 074, Rev : 0'l

Annexure I

mm

22

ASTM D5397

ASTM D389 5 165 mtn

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 dif f erent views: all 10 in Categories '1 or 2

This is a Svstem oenerated Certif icate (SAP) w hich does not need anv Sion or Stamo
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M aterial Descriptiion
Date of Manufacture

: HDPE D.Text Eack 1.5mm x 8m x 90m ftod. Code
'.23:12.2018 Customer

: HDTi 50GBBO90L

: RAMKY ENVIRO
ENGINEERS LTD.

:7501906Roll Number
lntemal Resin Lot

1149096
187 2

Project

Property Test Method Frequency GM 13 Specs Average U nits
Thickness(m in. avo) ASTM D5994 Per roll 1.43 't .45 mm

Thickness(Low est ) ASTM D5994 Per roll 1.35 'l .41 mm

Aspirity Hiqht Top ASTM D7466 Every Roll 0.4 0

Aspirit y Hiqht Bot ASTM D7466 E1r'ery Roll 0.40 0.52 mm
Tensile Properi ites ASTM D669 3 9,000 kq

Yeild Strengt h 22 27 kN/m
Break Strenqt h 21 33 kN/m
Yeild Eonqation GL - 33MM 12 17 %

Break Bonqation GL.sOMM 100 588
ASTi,,I D1OO4 9,000 kq 187 N

ASTM D4833 9,000 kq 400 514 N

Carbon Black Content ASTM D1603 9,000 kq 2.00 - 3.00 2.20
Carbon Black Dispersion ASTM 05596 9,000 ks Cat1Ot2 Cat 1

Oensity ASTM D79 2 90,000 kq 0.940 0.945 g/cm3

Stress Crack Resistance (SP
NCTL)

ASTM D539 7 9 0,00 0 k9 500 6s0 hrs

Oxidative lnduction Time ASTM D3895 90,000 kq 100 165 min

Roll Oimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149096 meets or exceeds GM 13
Specs. Testing was performed according with the specific frequencies.

www.ro
FM : 074, Rev: 01

Quality Control Certificate

0.44 mm

Tear Resistance

Puncture Resistance

This is a Svstem oenerated Certificate (SAP) w hich does not need anv Sion or Stamo
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Rowad lnternational Geosyntherics Co. Ltd.

M aterial Descriptiion

Date of Manufaciure

HDPE D.Text Black 1.5mm x 8m x 90m Prod. Code

23.12.20'18 Customer

: HDT'I50G880901
: RAMKY ENVIRO

ENGINEERS LTD.

: 750'l 906Roll Number

lntemal Resin Lot
: 1 149097
:1872

Prorecl

Property Test Method Frequency GM 13 Specs Average
Thickness(min.avq) ASTM D5994 Per roll 1 .43 1.45 mm

Thickness(Low est ) ASTM D5994 Per roll 1.35 1 .42 mm

Aspirity Hiqht Top ASTM D7466 Every Roll 0.4 0 0 .44 mm

Aspirity Hiqht Bot ASTM D7466 Every Roll 0.4 0 0.5'l mm

Tensile ftopertites ASTM D6693 9,0 00 ks

Yeild Strenqth 22 kN/m
Break Strength 21 kN/m

Yeild Eonqation GL - 33MtVt 12 17

Break Bonqation GL - sOMM 100 588 "/"

Tear Resistance ASTM D1OO4 9,0 00 kq 187 239 N

Puncture Resistance ASTM D4833 9,0 00 kq 400 514 N

Carbon Black Content ASTM D1603 9,000 ks 2.00 - 3.00 %

Carbon Black Dispersion ASTM D5596 9,0 00 kq Cat1Ot2 Cat 1

Density ASTM D792 90,000 kq 0.94 0 0.945 qi cm3

Stress Crack Resistance (SP
NCTL)

ASTM D5397 90,000 kg 500 650 hrs

Oxidat ive lnduct ion Time ASTM D3895 90,0 0 0 kq 100 '165 min

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Folyethylene geomembmne above identified Roll Number 1149097 meets or exceeds GM 13
Specs. Testing was performed according with the sp€cific frequencies

www.ro
FM : 074, Rev : 01

R IIFE

Units

27

2.20

This is a Svstem oenerated Certificate (SAP) w hich does not need anv Sion or Stamo
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Rowad lnternational Geosynthetics Co. Ltd

: HDPE D.Texl Black 1.5mm x 8m x 90m Prod. Code
'.23.12.2018 Customer

: HDT150G8B090L
: RAM KY ENVIRO

ENGINEERS LTD.

: 7501906Roll Number

lntemal Resin Lot
: 1 149098
:1872

Project

Property Test Method Frequency GM 13 Specs Average
Thickness(m in. avq) ASTM D5994 Per roll 't .45 mm

Thickness(Low est) ASTM D5994 Per roll 1 35 1 .41

Aspirity Hiqht Top ASTi/ D7466 Every Roll 0.40 0.43 mm

Aspirity Hiqht Bot ASTi,4 D7466 Every Roll 0.40 0.52 mm

Tensile Propertites ASTI\,4 D6693 9,0 00 kq

Yeild Strenqth 22 kN/m
Break Strength 21 kN/m
Yeild Eonqation GL - 33MIVI 12 't7 %

Break Eonqation GL - sOM IVI 100 588
Tear Resistance ASTM D1OO4 9,000 kq 187 239 N

Puncture Resistance ASTM D4833 9,000 kq 400 514 N

Carbon Black Content ASTM D1603 9,000 kq 2.00 - 3.00 2.20
Carbon Black Dispersion ASTM D5596 9,000 kq Cat 'l Or 2 uat I

Density ASTM D792 90,000 ks 0.94 0 0.94 5 q/cm3

Stress Crack Resistance (SP
NCTL)

ASTM D53 97 90,0 0 0 kg 500 650 hrs

Oxidative lnduction Time ASTM D38 95 90,000kq 100 165 mtn

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion f or 1 0 different views: all 10 in Categories 'l or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149098 meets or exceeds GM 13
Specs Testing was performed according with the specific frequencies.

www.ro
FM : 074, Rev : 01

PRESERVING WATER FOR LIFE

M aterial Descriptiion
Date of Manufacture

Units
't .43

mm

This is a Svstem oenerated Certificate (SAP) w hich does not need anv Sion or Stamo
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Rowad lnternational Geosvnthetics Co. Ltd

Roll Dimensions: L= 90-0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149099 meets or exceeds GM 13

Specs. Testing was performed according with the specific frequencies'

!,{0Rom 27

Material Descriptiion

oate of Manufacture

HDPE o.Text Black 1.5mm x 8m x 90m Prod. Code

23.12.20'18 Customer

: HDT150G8B090L
: RAMKY ENVIRO

ENGINEERS LTD.

: 7501906Roll Number

lntemal Resin Lot

'l '149099

't87 2

Project

Property Test Method Frequency GM 't 3 Specs Average Units
Thickness(min.avg) ASTIVI D5994 Per roll 1 .43 1.45 mm

Thickness(Low est ) ASTM D5994 Per roll 1 .35 1 .41 mm

Aspirity Hight Top ASTM 07466 Everv Roll 0.4 0 0.44 mm

Aspirity Hiqht Bot ASTM D7466 Every Roll 0.4 0 0.5 1 mm

Tensile Propertites ASTM D6693 9,000 kq

Yeild Strengt h 22 27 kN/m

Break Strenqth 21 33 kN/m

Yeild Bonqation 12 17

Break Eonqation GL - 50t\,4M 100 588

Tear Resistance ASTM D1OO4 9,000 ko 187 239 N

NRrncture Resistance ASTM D4833 9,000 kq 400 514

Carbon Black Content ASTM D1603 9,000 kg 2.00 3.00 2.20

Carbon Black Dispersion ASTM D5596 9,0 00 kq Cat 1Or2
Density ASTM D792 90,000 ks 0.940 0.945 q/cm3

Stress Crack Resistance (SP
NCTL)

ASTM D5397 9 0,00 0 kg 500 650 hrs

Oxidative lnduction Time ASTM D389 5 90,000kq 100 165 mrn

www.ro
FM : 074, Rev : 01

GL.33MM

Cat 1

This is a Svstem oeneEtted Certificate (SAPI which does not need anv Sion or Stamo
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Rowad lnternational Geosynthetics Co. Ltd

Roll Oimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all iO in Categories .l or 2

I Certify the Polyethylene g€omembrane above identified Roll Number 1149'lOO meets or exceeds GM 13
Specs. Testing was performed according with the specific frequencies

: HDT150G8B090L
: RAMKY ENVIRO

ENGINEERS LTD,

:7501906Roll Number
lntemal Rcsin L.ot

1 149't 00
1872

Project

Property Frequency GM 13 Specs Average U nits
Thickness(min. avg) ASTM D5994 Per roll 1.43 1.44 mm
Thickness(Low est ) ASTM D5994 Per roll 1.35 1.41 mm
Aspirity Hight Top ASTM D7466 Every Roll 0.4 0 0.4 3 mm
Aspirity Hiqht Bot ASTM D7466 Every Roll 0.4 0 0 .52 mm
Tensile Propertites ASTM D6693 9,000 kq
Yeild Strength 22 27 kN/m
Break Strength 21 kN/m
Yeild Eongation GL - 33MM 17
Break Eongation GL - 50 t\,,t M %
Tear Resistance ASTM D1OO4 9,0 00 kq 187 N
Puncture Resistance ASTM D4833 9,000 kg 400 514 N

ASTM Dl603 9,000 ks 2.00 - 3.00 2.20 %
Carbon Black Dispersion ASTM D5596 9,0 00 ks Cat1Ot2 Cat'1
Densit v ASTM D792 90,000 ks 0.945 q/cm3
Stress Crack Resistance (SP

NCTL )

ASTM O53 97 650 hrs

Oxidative lnduct ion Time ASTM D3895 9 0,00 0 kq mtn

www.ro
FM : 074, Rev : 01

Quality Control Certificate

This is a Svstem oenerated certificate (SApt which does not need anv Sion or Stamo

I PRESERvtNG wnren pon t-tre

M aterial Descriptiion
Date of Manufacture

: HDPE D.Text Black 'l .5mm x 8m x gom Prod. Code
:23.12.2018 Customer

Test Method

12

100 s88
239

Carbon Black Content

0.94 0

90,0 0 0 k9 500

100 toc
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Rowad lnternadonal Geosynthedcs Co. Ltd

M aterial DBcriptiion
Date of M anufacture

HDPE D.Text Black 1.5mm x 8m x 90m Prod. Code

23.12.2018 Customer
:HDT150GBB090L
: MMKY ENVIRO

BIGINEERS LTD.

: 750'l 906Roll Number

lntemal Resin Lot

Project

Property Test Method Frequency GM 13 Specs Average u nits
Thickness(m in. avq) ASTM D5994 Per roll 1.43 1.45

Thickness(Low est ) ASTM D5994 Per roll 1.35 1.41 mm

Aspirity Hight Top ASTM D7466 Every Roll 0.40 0.4 3 mm

Aspirity Hiqht Bot ASTM D7466 Every Roll 0.4 0 0 .44

Tensile ftopertites ASTM D6693 9,000 kq

Yeild Strenqth 22 kN/m

Break Strengt h 33 kN/m

Yeild Eonqat ion GL.33MM 12

Break Bonqation GL - sOMM 100 588 ,/"

Tear Resistance ASTM Dl OO4 9,000 kq 187 239 N

Rrncture Resistance 9,000 kq 400 514 N

Carbon Black Content ASTM D1603 9,000 kq 2.00 - 3.00 2.20 o/o

Carbon Black Dispersion ASTI\,4 05596 9,000 kq Cal 1Ot2 Cat 1

Density ASTi,,I D79 2 90,000 kq 0.94 0 0.945 q/cm3

Stress Crack Resistance (SP
NCTL)

ASTM D53 97 90,000k9 500 6s0 hrs

Ox idative lnduct ion Time ASTM D389 5 90,000kq 100 165 mrn

I Certify the Polyethylene geomembrane above identified Roll Number 1149'101 meets or exceeds GM l3
Specs. Testing was performed according with the specific frequencies

www.ro
FM : 074, Rev : 01

: 1149101

:1872

mm

mm

21

17

ASTM D4833

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 'l or 2

This is a Svstem oenerated Certif icate (SAP) w hich does not need anv Sion or Stamo
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Rowad Internadonal Geosynthedcs Co. Ltd
PRESERVING WA]ER FOR LIFE

M aterial Descriptiion

Date of M anufacturc
HDPE D.Text Black 1.5mm x 8m x 90m Prod. Code
23.12.2018 Customer

: HDT150GBB090L
: RAMKY ENVIRO

ENGINEERS LTD.

: 7501906Roll Number
lntemal Resin Lot

1',t49102
1872

Project

Property Test Method Frequency GM 13 Specs Average
Thickness(m in. avg) ASTM D5994 Per roll 1 .43 1 .47 mm
Thickness(Lowest) ASTM D5994 Per roll 1.35 mm
Aspirity Hight Top ASTM 07466 Every Roll 0.40 0 .44 mm
Aspirity Hiqht Bot ASTM D7466 Every Roll 0.40 0.4 6 mm
Tensile Propertites ASTM D6693 9,0 00 ks
Yeild Strengt h 22 kN/m
Break Strength 21 33 kN/m
Yeild Bongation GL - 33MM 't7
Break Eonqation GL - 50t\4M 100 588 o/o

Tear Resistance ASTM D1OO4 9,0 00 kq 187 ,?o
Puncture Resistance ASTr\,4 D4833 9,000 ks 400 514 N

Carbon Black Content ASTM D1603 9,000 kq 2.00 - 3.00
Carbon Black Dispersion 9,000 kq CatlOr2 Cat 1

Density ASTM D792 90.000 ks 0.940 0.945 q/cm3
Stress Crack Resistance (SP

NCTL)
ASTM D5397 90,000ks 500 650 hrs

Oxidative lnduction Time ASTM D3895 90,000 kq 100 165

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149102 meets or exceeds GM '13
Specs. Testing was pedormed according with the specific frequencies

www.ro
FM : 074, Rev: 01

30

Units

1 .40

27

12

N

2.20
ASTM D5 596

min

This is a Svstem oenerated certificate (SAP) w hich does not need anv Sion or Stamo
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M aterial Descriptiion

Date of Manufacture

HDPE D.Text Eack 1-5mm x 8m x 90m ftod. Code

23.12.2018 Cuslomet
:HDT150GBB090L
: MMKY ENVIRO

ENGINEERS LTD,

: 7 501906Roll Number

lntemal Resin lol
1 149103
't87 2

Property Test Method Frequency GM 13 Specs Average Units
Thickness(min. avg) ASTM D5994 Per roll 1.45 mm

Thick ness(Low est ) ASTM D5994 Per roll 1.35 1 .41 mm

Aspirity Hiqht Top ASTM D7466 Every Roll 0.40 0.4 5 mm

Aspirity Hiqht Bol ASTM D7466 Every Roll 0.40 o.52 mm

Tensile Propertites ASTI\,4 D6693 9,000 kq

Yeild Strength 22 kN/m

Break Strenqth 21 30 kN/m

Yeild Eongat ion GL - 331\,lM 't2 15 %

Break Bonqat ion GL - sOMM 100 540

Tear Resistance ASTM D1OO4 9,000 ks 187 248 N

Puncture Resistance ASTM D4833 9,000 kq 400 514

Carbon Black Content ASTM D1603 9,000 ks 2.00 - 3.00 2.20

Carbon Black Dispersion ASTM D5596 9,000 ks Cal 1Ot2
Oensity ASTM D792 90,000 ks 0.940 0.945 q/cm3

Stress Crack Resistance (SP

NCTL)
ASTM 05397 90,000k9 500 650

Oxidative lnduction Time ASTM D389 5 90,000kq 165 mln

Roll Dimensions: L= 90.0 M w= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Polyethylene geomembrane abova identified Roll Numb€r 1149103 meets or exceeds GM 13

Specs. Tesling was performed according with the specific frequencies

www.ro
FM : 074, Rev : 01

PRESEFVING WATER FOR LIFE

Proiect

1 .43

N

hrs

100

This is a svstem oeneEtted cedificate (sAP) which does not need anv sion or stamo
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Rowad lnternational Geosynthetjcs Co. Ltd
PRESERVING WATER FOR LIFE

Material Oescriptiion
Date of M anufacture

HDPE D.Texl Black 1.5mm x 8m x gom ftod. Code
23.12.2018 Customer

:HDT150cBB090L
: RAMKY ENVIRO

ENGINEERS LTD.

:750'1906Roll Number
lntemal Resin Lot

Property Test Method Frequency GM 13 Specs Average Units
Thickness(min.avg) ASTM D59 94 Per roll 1 .43 1 .45 mm
Thickness(Low est ) ASTM D5994 Per roll 1.35 'l .4',| mm
Aspirity Hight Top ASTM D7466 Every Roll 0.4 0 mm
Aspirity Hight Bot ASTM D746 6 Every Roll 0.4 0 0.44 mm
Tensile Propert ites 9,000 kq
Yeild Strengt h 22 kN/m
Break Strength 21 30 kN/m
Yeild Eongat ion GL - 33t\,,tM 12 '15 o/o

Break Bongation GL - sOMM 100 540
Tear Resistance AST[4 D1OO4 9,000 kq 248 N
Puncture Resistance ASTM D4833 9,0 00 ko 514 N

ASTM Dl603 9,000 kq 2.00 - 3.00 v.
Carbon Black Dispersion ASTM D5596 9,0 00 kg Cat 1Or2 Cat 1

Density ASTM D792 90,000 ks 0.94 0 0.945 q/cm3
Stress Crack Resistance (SP

NCTL)
ASTM D539 7 90,000k9 500 650 hrs

Oxidative lnduction Time ASTM D3895 90,000kq '100 165 mrn

Roll Dimensions: L= 90.0 M W= E.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149104 meets or exceeds GM 13
Specs. Testing was performed according with the specific frequencies.

www.ro

32

:1149104
:1.872

Project

0.43

ASTM 06693

27

187

400
Carbon Black Content

This is a svs{em oenerated certif icate (sAPl w hich does not need anv sion or stamo

FM : 074, Rev : 01
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Rowad lnternational Geosynthetics Co. Ltd

Material Descriptiion

Date of M anufacture

: HDPE D.Text Black 1.5mm x 8m x 90m ftod. Code
'.23.12.2018 Customer

:HDT150G8B090L
: RAMKY ENVIRO

ENGINEERS LTO.

:7501906Roll Number

lntemal Resin Lot
1'149105
187 2

Project

Property Test Method Frequency GM '13 Specs Average U nits
Thickness(m in. avq) ASTM D5994 Per roll 'l .43 1 .45 mm

Thickness(Low est) ASTM O5994 Per roll 1.35 1 .41 mm

Aspirity Hight Top ASTM D7466 Every Roll 0.4 0 0.4 6 mm

Aspirity Hight Bot ASTN,I D7466 Every Roll 0.4 0 0.46 mm

Tensile Propertites ASTM 06693 9,000 kq

Yeild St rength 22 kN/m

Break Strenqth 21 30 kN/m

Yeild Bonqation GL - 33MM 12 15

Break Eonqation GL.sOMM 100 540 o/o

Tear Resistance ASTM D1OO4 9,000 kq 187 248 N

9,000 kq 400 514 N

Carbon Black Content ASTM D1603 9,000 ks 2.00 - 3.00 2.20 o/.

Carbon Black Dispersion ASTM D5596 9,000 kq Cal 1O(2 Cat 1

Density ASTM D792 90,000 kq 0.940 0.945 g/cm3

Stress Crack Resistance (SP
NCTL)

90,000k9 500 650 hrs

Oxidative lnduction Time ASTM D3895 90,000kq 100 tt)c mtn

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149105 meets or exceeds GM 13
Specs. Tesiing was performed according with the specific frequencies.

www.ro

Roll Oimensions: L= 90.0 M W= 8.0 M

This is a Svstem oenerated Certificate (SAP) w hich does not need anv Sion or Stamo

Puncture Resistance ASTM D4833

ASTM D5397

FM : 074, Rev : 01
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Rowad lnternational Geosynthetics Co. Ltd

M aterial Descriptiion
Date of Manufacture

: HDPE D.Text Black 1.5mm x 8m x 90m ftod. Code

:23.12.2018 Customer
:HDT150GBB090L
: MMKY ENVIRO

ENGINEERS LTO.

:7501906Roll Number
lntemal Resin Lot

: I 149106
:'1872

Project

Property Test Method Frequency GM 13 Specs Average U nits
Thickness(min. avg) ASTM D5994 Per roll 1 .45
Thickness(Low est ) ASTM D5994 Per roll 1.35 1 .41 mm
Aspirit y H iqht Top ASTM 07466 Every Roll 0.40 0.4 6 mm
Aspirity Hight Bot ASTM 07466 Every Roll 0.40 0.4 6 mm
Tensile Propertites ASTM D669 3 9,000 kq
Yeild Strength 22 27 kN/m
Break Strenqth 21 30 kN/m
Yeild Eongation GL.33MM 15
Break Eongation GL - sOMM 100 540
Tear Resistance ASTM D1OO4 9,0 00 kq 187 248 N

Puncture Resistance ASTM D4833 9,0 00 kq 400 514 N

Carbon Black Content ASTM D1603 9,000 kq 2.00 3.0 0 2.20
Carbon Black Dispersion ASTM D5596 9,000 kq Cal 1Ot2 Cat 1

Density ASTM D792 90,000 ks 0.94 0 0.945 g/cm3
Stress Crack Resistance (SP

NCTL)
ASTM D53 97 90,0 0 0 k9 650 hrs

Oxidative lnduction Time ASTM D3895 90,0 0 0 kq 165 mtn

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149106 meets or exceeds GM 13
Sp€cs. Testing was performed according with the specific frequencies.

This is a Svstem oenerated Certif icate ISAP) w hich does not need anv Sion or Stamo

www.ro
FM : 074, Rev : 01

1.43 mm

12

500

100
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^1iRowad loternalional Geosynthetics Co. Ltd

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for '10 different views: all 10 in Categories I or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149107 meets or exceeds GM 13
Specs. Tesling was performed according with the specific frequencies.

Material Descriptiion
Date of M anufaclure

HDPE O.Text Black 1.5mm x 8m x 90m Prod. Code

23.12.2018 Customer

Roll Number
lntemal Resin Lot

Project

Property Test Method Frequency GM 13 Specs Average Units
Thickness(m in.avq) ASTM D5994 Per roll 1.43 1 .46 mm

Thickness(Low est ) ASTM D5994 Per roll 1 .35 1.41 mm

Aspirity Hiqht Top ASTM D7466 Every Roll 0.4 0 0.46 mm

Aspirity Hiqht Bot ASTM 0746 6 Every Roll 0.4 0 0.45 mm

Tensile ftopertites ASTM D6693 9,0 00 kq

Yeild Strenqt h 22 27 kN/m

Break Strenqth 21 30 kN/m
Yeild Bongat ion GL - 33r\,4M 12 15 o/.

Break Eongation GL - sOMM 100 540
Tear Resistance ASTM D1OO4 9,000 kq 187 248 N

Puncture Resistance ASTM D4833 9,000 kq 400 514 N

Carbon Black Content ASTM Dl603 9,000 kq 2.00 - 3.00 2.20
Carbon Black Dispersion 9,0 00 kq CallOt2 Cat 1

Density ASTM D792 90.000 ko 0.94 0 0.94 5 q/cm3

Stress Crack Resistance (SP
NCTt)

ASTM D5397 500 650 hrs

Oxidative lnduction Time ASTM 03895 90,0 0 0 kq 100 165

www.ro
FM : 074, Rev : 01

: HDT1sOG8BOgOL

: RAMKY ENVIRO
EIIGINEERS LTD.

:7501906:1149107
:'1872

ASTM D5596

90,000 kg

min

This is a Svstem oenerated Certificate (SAP) w hich does not need anv Sion or Stamo
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Quality Control Certificate

'd

^...l 
: - ll Ar,i,.,!LJ A.lq.Jl .teJ)l a <'i

Rowad lnternarional Geosynthetics Co. Ltd
PRESERVING WATE R FOR IIFE

: HDT150GBB090L
: RAi,4 KY ENVIRO

ENGINEERS LTO.

:7501906Roll Number
lntemal Resin Lot

I 1491 08
1872

Project

Property Test Method Frequency GM 13 Specs Average Units
Thickness(min. avg) ASTM D5994 Per roll 1.45 mm
Thickness(Low est ) ASTM D5994 Per roll 1 .41 mm
Aspirity Hight Top ASTM D7466 Every Roll 0.4 0 0.4 5 mm
Aspirity Hiqht Bot ASTM D746 6 Every Roll 0.4 0 0.44 mm
Tensile ftopertites ASTM D669 3 9,000 ks
Yeild St renqth 22 kN/m
Break Strength 21 30 kN/m
Yeild Eongat ion GL - 33MM 't2 '15

Break Eongation GL - 5OMM 100 540
Tear Resistance ASTM Dl OO4 9,00 0 kq 187
Puncture Resistance 9,000 kq 514 N

Carbon Black Content ASTM D1503 9,000 kq 2.00 - 3.00 2.20 o/.

Carbon Black Dispersion ASTM D5596 9,0 00 kq CatlO(2 Cat 1

Density ASTM D792 90,000 kq 0.940 0.945 q/cm3
Stress Crack Resistance (SP

NCTL)
ASTM D5397 500 650 hrs

Oxidative lnduction Time ASTM D389 5 90,000kq 100 165 mrn

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories'l or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1l491OE meets or exceeds GM 13
Specs. Testing was performed according with the specific frequencies,

www.ro
FM : 074, Rev : 01

M aterial Oescriptiion
Date of M ariufacture

: HOPE D.Text Black 1.5mm x 8m x gOm Prod. Code
:23.12.201.8 Customer

1 .43

1.35

248 N

ASTM D4833 400

90,000 kg

This is a Svstem oenerated Certificate (SAP) which does not need anv Sion or Stamo

3671
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Quality Control Certificate
At,.\t r^ tl A.;,,-,!u AltoaJl oloy'l o_5JJjJ
Rowad lnternational Geosynthetics Co. Ltd

Material Descriptiion

oate of Manufacture

HDPE O.Text Black 1.5mm x 8m x 90m Prod. Code

23.12.2018 Customer
: HDT150GB8090L
: RAMKY ENVIRO

ENGINEERS LTD,

: 7501906Roll Number

lntemal Resin Lot
horect

Property Test Method Frequency GM 13 Specs Average Units
Thickness(m in. avq) ASTM D5994 Per roll 1.43 1.44 mm

Thickness(Low est) ASTM D5994 Per roll 1 .35 1 .40 mm

Aspirity Hiqht Top ASTM D7466 Every Roll 0.4 0 0.4 5 mm

Aspirity Hiqht Bot ASTM D7466 Every Roll 0.4 0 o.44 mm

Tensile Propertites ASTM 06693 9,000 kq

Yeild Strength 22 27 kN/m

Break Strenqth 21 30 kN/m

Yeild Eongation GL - 33MM '12 15

Break Eonqation GL.sOMM '100 540 o/"

Tear Resistance ASTM D1OO4 9,000 kq 187 248 N

Puncture Resistance ASTM D4833 9.0 00 kq 400 514 N

Carbon Black Content ASTM D1603 9,000 ks 2.20
Carbon Black Dispersion ASTM 05596 9,000 kq Cal 1Ot2 Cat 1

Density ASTM D792 90,000 ks 0.94 0 0.945 q/cm3

Stress Crack Resistance (SP
NCTL)

ASTI\,,1 D5397 90,00 0kg 500 650 hrs

Oxidative lnduction Time ASTM 0389 5 90,000kq 100 165 mrn

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion fo|lo different views: all 10 in Categories '1 or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149109 meets or exceeds GM 13
Specs. Testing was performed according with the specific frequencies.

www.ro
FM : 074, Rev : 01

: 'l 1491 09
:1872

2.00 - 3.00

This is a Svstem oenerated Certif icate (SAP) w hich does not need anv Sion or Stamo
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Quality Control Certificate
A i^l r ^ tt Al, r.!lJ 
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^ 
<JJir

Rowad lnternational Geosynthe cs Co. Ltd
PRESERVING WATE R FOR LIFE

M aterial Descriptiion
Date of Manufacture

HDPE D.Text Black 1.5mm x 8m x 90m ftod. Code
24.'12.2018 Customer

:HDT150G8B090L
: RAMKY E IVIRO

ENGINEERS LTD.

: 7501906Roll Numb€r

lntemal Resin Lot

't 149128
't87 2

Project

Property Test Method Frequency GM 13 Specs Average U nits
Thickness(m in.avq) ASTM D5994 Per roll 1 .43 1.45
Thickness(Low est ) ASTM D5994 Per roll 1.35 1.41 mm
Aspirit y Hight Top ASTM D7466 Every Roll 0.4 0 0.4 6 mm
Aspirity Hiqht Bot ASTM D7466 Every Roll 0.40 0.4I mm
Tensile Propertites ASTM D6693 9,000 kq
Yeild Strenoth 22 2t) kN/m
Break Strength 21 28 kN/m
Yeild Bongat ion GL - 33MM 12 ,/,

Break Eonqation GL - 50Mt\,4 100 551
Tear Resistance ASTM D1OO4 9,000 kq 187 N

Puncture Resistance ASTM D4833 9,000 kq 400 514 N

Carbon Black Content ASTM D1603 9,000 kq 2.00 3.0 0 2.17
Carbon Black Dispersion ASTM D5596 9,0 00 kq Cal 1Ot2 Cat 1

Density ASTM D792 90,000 kq 0.94 0 0.945 q/cm3
Stress Crack Resistance (SP

NCTL)
ASTM D5397 500 650 hrs

Oxidative lnduction Time ASTM D3895 90,000kq '100 160 mrn

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Ce.tify the Polyethylene geomembrane above identified Roll Number 1'149128 meets or exceeds GM 13
Specs. Testing was performed according vu ith the specific frequencies

www.ro
FM : 074, Rev : 0l

mm

90,000 kg

This is a Svstem oenerated Certif icate {SAP) w hich does not need anv Sion or Stamo

3673



e&Rr,, 39
d

Quality Control Certificate ^, 
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^ 
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Rowad lnternational Geosvnthelics Co. Ltd

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll

2. Ca(bon Black Dispersion for 10 different views: all 10 in Categories 1 or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149129 meets or exceeds GM 13

Specs. Testing was performed according with the specific frequencies.

Material Descriptiion
Oate of M anufacture

HDPE D.Text Black 1.5mm x 8m x 90m Prod. Code

24.12.2018 Customer

: HDT150G88090L
: RAMKY ENVIRO

ENGINEERS LTD.

: 7 501906Roll Number

lntemal Resin Lot

1149129
't87 2

Prolect

Property Test Method Frequency GM 13 Specs Average
Thickness(m in. avg) ASTM D5994 Per roll 't .43 1 .47 mm

Thickness(Low est) ASTM D5994 Per roll 1.35 1 .41

Aspirity Hight Top ASTM D7466 Every Roll 0.4 0 0.4 6 mm

Aspirity Hiqht Bot ASTM D7466 Every Roll 0.4 0 0.47 mm

Tensile Ropertites 9,000 ks

Yeild Strength 22 zo

Break Strength 21 28 kN/m

Yeild Bonqation GL - 33MIVI 12 15 "/.

Break Eonqation GL - sOMM 100 551 %

Tear Resistance ASTM Dl OO4 9,000 kq 187 217 N

Rrncture Resistance ASTM D4833 9,000 ks 5'14 N

Carbon Black Content ASTM D1603 9,0 00 kq 2.00 3.0 0 2.'t7

Carbon Black Dispersion ASTM D5596 9,0 00 kg Cat 1Or2 Cat '1

Density ASTM D792 90,000 ks 0.940 0.945 q/cm3

Stress Crack Resistance (SP
NCTL)

ASTM 05397 90,000 kg 500 650 hrs

Oxidative lnduction Time ASTM D3895 90,000ks 100 160 min

www.ro
FM : 074, Rev : 01

Units

mm

ASTM 0669 3
kN/m

400

This is a svstem oenerated certificate (sAP) w hich does not need anv sion or stamo

3674
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Rowad lnternational Geosynthetics Co. Ltd

Roll Dimensions: L= 90.0 M W= 8.0 M

'1. Testing frequencies are rounded to the nearest full roll.
2. Carbon Black Dispersion for 10 different views: all 10 in Categories .l or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149130 meets or exceeds GM i3
Specs. Tesling was perforned according with the sp€cific frequencies.

This is a svstem oenerated certificate (SApl w hich does not need anv Sion or stamo

Material Descriptiion
Date of M anufacture

HDPE D.Text Black 1.5mm x 8m x 90m Prod. Code
24.12.20'18 Customer

: HDT150c88090L
: MMKY EMIRO

ENGINEERS LTD.

: 7501906Roll Numb€r
lntemal Resin Lot

1 1491 30
1872

Project

Property Frequency GM 13 Specs Average Units
Thickness(min. avg) ASTM D5994 Per roll 'l .43 't .45 mm
Thickness(Lowest) ASTM D5994 Per roll 1.35 1 .41 mm
Aspirity Hight Top ASTM D7466 Every Roll 0.4 0 0.45
Aspirity Hight Bot ASTM D7466 Every Roll 0.4 0 0.50 mm
Tensile Propertites ASTM D6693 9,000 kq
Yeild Strength 22 26
Break Stren gth 28 kNh
Yeild Eongation GL - 33MM 12 15
Break Eongation GL.sOMM 551 "/"
Tear Resistance ASTM D1OO4 9,000 kq 217 N
Puncture Resistance ASTM 04833 9,000 kq 400 514 N

AST[,4 D1603 9,0 00 kq 2.00 - 3.00 o/,

Carbon Black Dispersion ASTM D5596 9,000 kg Cat 'l Or 2 Cat'l
Density ASTM D792 90,000 ks 0.940 0.945 q/cm3
Stress Crack Resislance (SP

NCTL)
ASTM 05397 hrs

Oxidative lnduction Time ASTM 0389 5 90,000 kq 100 160 mtn

www,ro

Quality Control Certificate
I eaesenvrr.rE wn-Ei iGI--IIre

Test Method

mm

kN/m

100

187

Carbon Black Content 2.',t7

90,000k9 500 650

FM : 074, Rev : 01

3675
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Quality Control Certificate

uad

A r..l i - rl Ar,i,,.\UJ A.lq,dl .le.Jll A 4i
Rowad lnrernational Geosynthelics Co. Ltd

PRESERVING WATER FOR LIFE

M aterial Descriptiion
Date of Manufacture

HOPE D.Text Black 1.5mm x 8m x 90m Prod. Code

24.12.2018 Customer

:HDT150GBB090L
: RAMKY ENVIRO

ENGINEERS LTD.

: 7 501906Roll Number
lntemal Resin bt

Project

Property Test Method Frequency GM 13 Specs Average
Thickness(m in. avq) ASTM D5994 Per roll 1.43 mm

Thickness(Low est ) ASTM D5994 Per roll 1 .35 1.40 mm

Aspirity Hioht Top ASTM D7466 Every Roll 0.40 0.4 5 mm

Aspirity Hiqht Bot ASTM D7466 tuery Roll 0.4 0 0.50 mm

Tensile ftopertites ASTM D6693 9,000 ks

Yeild Strength 22 28 kN/m

Break Strength 21 kN/m

Yeild Eonqat ion GL - 33t\,,1M 12 16

Break Eonqation GL - 50 t\,,t M 100 579

Tear Resistance ASTM D1OO4 9,000 ks '187 238 N

ASTM D4833 9,000 ko 400 514 N

Carbon Black Content 9,000 kq 2.00 - 3.00 2.21

Carbon Black Dispersion 9,000 kq Cal 'l Ot 2 Cat 1

Density ASTM D792 90.000 kq 0.94 0 0.945 q/cm3

Stress Crack Resistance (SP
NCTL)

ASTM D5397 90,000k9 500 hrs

Oxidative lnduction Time ASTM D3895 90,000ks 160 mtn

Roll Dimensions: L= 90.0 M W= 8.0 M

1. Testing frequencies are rounded to the nearest full roll.
2. carbon Black Dispersion for 10 different views: all 10 in Categories I or 2

I Certify the Polyethylene geomembrane above identified Roll Number 1149131 meets or exceeds GM 13
Specs. Tesiing was performed according with the specific frequencies

This is a Svstem oe er2ted Certificate ISAP) w hich does not

www.ro
FM : 074, Rev : 01

anv Sidn or Stamo

: 1 14913 1

:1872
Units

1.44

Puncture Resistance

ASTM Dl603
ASTM D5 596

650

100

3676
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48

HYDERABAD INTERAGATED MSW LIMITED

REPAIR LOG .VACUUM TEST

PROJECT NAME : HYDERABAD IMERAGAIED Msw LID, JAWAHARNAGAR.

LOCATION : LANDFILI - PHASE - lt Type of Moleriot : HDPE [iner
Q.A.Technicion : P. thushoioh Sheet Thickness : 

.t.50 mm
AslM D 56/rl: slclndo,td Ptacrice Fot Geomemb.one seom Evdruarion By vocuum chombet

REPAIR

NUMBER
WELD DATE MACHINE NUMBER TECH ID TEST DATE TESI P/F l-ocATtoN / coMMEMS

R- l

R-2
032

032

03.09.2013

04.09.2013

I I t5

I I 15

R3

Bose towqds West

r L@.2013

P

DR,4
West Bund Slope05.09.2013

R-5

I I t5

I I t5 06,09,2013

05.09.20r3

04.09.20r 3

032

032

032

P isounth Bund Stope
-----------1--.-""---.
P iSounth Bund Slope

06.09.2013 !

R-6 I8.09.20r 3 o32

P

Bose towods Eost

]l t5

I I t5

|r.09.2013

't8.09.2013
:North Bund Slop

18.09.2013

R-8
o32

032

r 8.09.20r3

24.@.2013

15

i 5 24.09.2013

3t.08.2013R9
R-10 27.W2!13 I115

032

032

lllS
iNorth Bund Slop

P

P

P

P

Bose towods Eost

3l.08.20 t3

27.09.2013

Bose towods Eost

Bose lowods South

I n----.*-r' ffi*"-*') 4PL-
Weld6. / Technicion Site-ln-chorger Proiecl Monoger

03.09.20r 3

P

R-7

3683



49Poge I of 2

Proiecl Nome

Locotion

Q.A.Technicion

HYDERABAD INTERAGATED MSW TIMITED

SEAM LOG

: HYDERABAD INTERAGATED MSW LTD, JAWAHARNAGAR.

: LANDFILL . PHASE . II MOIET|OI : HDPE LINER

: P. Bhushoioh Sheel Thickness : i.50 mm

02.09.2013 FUSION 16.50 072(072 I115 :South Bund Slopes-l
s-2
5-J

s-4
s-5
s-6

s-8

s - r0

s-lr

02.09,20r 3 FUSION 18.00 0726472 1l l5 :South Bund Slope

02.09.20t 3 FUSION 19.00 0726072 t5 South Bund Sope

03.09.20 t3 FUSION 20.00 0726072 i
't 

115 iSouth Bund Slope

! 03.09.20r 3 FUSION 22.00 0726072 t5 South Bund Slope

l 5 :South Bund Slope03.09.20r 3 FUSION 23.00 0726072 i

03.09,20r 3 FUSION 25.50 0726072 llr5 South Bund Slope

0s,09.20r 3 FUSION 2r .00 I I l5 iSouth Bund Slope

c3.c9.20t 3 FUSION 2r.00 0726072 I I t5 :Souih Bund Slooe

FUSION 2r.00 0726072 I I l5 :South Bund Slope

04.09.2013 FUSION 20.s0 0726072 'l 'l '15 
:South Bund Slope

0726072 1 
'l l5 iSouth Bund Slope

0726072 1l15 ;South Bund Slope

20.00 0726072 1 1 15 isouth Bund Slope

21.00 0726072 1 I 15 :West Bund Slope

04.09.2013 FUSION 20.50

s-r3 04.09.20r 3 FUSION 20.00

s - 14 04.09.20r 3 FUSION

s-15 M.09,2013 FUSION

s - t9

s-r7 FUSION 22,50 i 0726072 I I l5 iwest Bund Slope

s- 16 FUSION 22.50

05.09.20r 3 FUSION 2r.00 0726072

0726072 1 I 15 iwest Bund Slope

s - 18 05.09.2013 FUSION 22.00 0726072 t't l5 :West Bund Slope

s-20 05.09.2013 FUSION 20.00 072607 2 'I 
I l5 :West Bund Slope

iWest Eund Slope

l] t5 iWest Bund Slope

Iil5 iWest Bund Slope

s - 21 0s.09.20r 3 FUSION r 8.50 a 0726072
--___t"_------"_".

i 0726072s-22 i 05.09.2013 : FUSTON
..................................J...................................i.........-....--...--.-.._...

)-zJ 05.09.20r3 FUSION

FUSION 23,00 0726072

06,09.20t 3 FUSION 23.00 0726072

s-24 05.09.2013 FUSION 0726072 'l 
1 15 :North Bund Slope

l l l5 iNorth Bund Slope

iBose lowords Westl5

l - -2-1

s-28

06.09.20 r 3 FUSION 11.50 0726072 'l 
I 
'15 

:Bose towords West
_-_-__"__"_____'t_"__

'I I '15 iBose towords West

n5 iBose towords West

06.09.2013 8,00 o726072

s-29 06.09.201 3 FUSION
-o-00. . i.9-1?S-1?...;..... 1

$----,"--r-)(t.*
Site ln-chorge

?'n----z;?
Welder / Technicion

Seom
Number

Dote ot weld Type of
Weld

length of
Seom

Mochine
Number

Technicion
lD Number

Locolion

Proiect Monoger
w=

0726072

s-9
04.09.20r 3

05.09.20r3

0s.09.20r3

l 5

22.O0

06.09.2013

s-26

FUSION

3684



Poge 2 ol2 50

Proiect Nome

Locolion

Q.A.Technicion

HYDERABAD INTERAGATED MSW LIM]TED

HYDERABAD INTERAGAIED MSW LtD, JAWAHARNAGAR.

LANDFILL - PHASE - II MoIe'ioI : HDPE LINER

P. Bhushoioh Sheel Thickness : 1.50 mm

e.P'g\---"z--i

Seom
Dote of Weld Type of Length of Technicion Locolion

..Number.. .........I(e..1.d..... .....'Seqm........ ..!.P.NsmP.el..
s-30 06,09.20't3 FUS ON 0726072 I I l5 :Bose lowords West

10,09.2013 FUSION North Bund Slope

s-32 r0.09.20r 3 FUSION t5 North Bund Sope

r0.09.2013 FUSION 13.00 0726072 t1t5 :North Bund Slope

r0.09,2013 FUSION 14.50 0726072 I I l5 :North Bund Slope

s-3s 10.09.20r 3 FUSION 24.ffi 0726072 l l l5 iNorlh Bund Slope

s-36 1 1.09.20i 3 FUSION 24.N 0726072 1il5 iNorth Bund Slope

s-37 11.09.2013 i FUSION 24,50 072fi72 ]l t5 :North Bund Slope

s-38 i il.09.2013 FUSION 24,50 072&72 I I l5 Nodh Bund Sope

s39 I I .09.20r 3 30 00 0726072 l l l5 iNorlh Bund Slope

s-40 I 8,09.2013 FUSION 30.00 072ffi72 l l l5 iBose towords Eost

s - 4l r 8.09.20r 3 FUSION 29 00 0726072 'I I I5 lBose towords Eost
'-_!_"-'--'-.------.-!..--.

s42 18.09.20r 3 FUSION 48.00 0726072 l |5 !Bose towqrds Eost

s-43 18.09.20 r 3 48.00 0726072 I I l5 iBose towords Eost

r 8.09.20 r 3 FUSION 48,00 07260 I I 15 :Bose towords Eost
---".---"--------t------------.

24.W.2013 FUSION 30.00 072@72 'I I l5 lBose towords Eost

s-46 24.09.2013 FUSION 30.00 0726072 I I l5 iBose towords Eost

s-47 24.09.2013 FUSION 30.00 ,0726072 'I I l5 :Bose towords Eost

s-48 i 24.@.2013 FUSION 30.00 072872 1115 iBose towords Eost

s-49 24.09.20l. 3 FUSION 30.00 072A72 lll5 iBose iowords Eosi

24,09.2013 FUSION 30.00 i otzanz I I l5 iBose towords Eost

s-sl 3r.08.20r3 FUSION 40.00 0726072 t5 :Bose towords South

s-52 3r .08.20r 3 FUSION 40.00 072&72 I I l5 iBose towords South

s-s3 i 3r.08.20r3 FUSION : 40,00 0726072 I I l5 lBose towords South

s-54 27 .09.2013 FUSTON i r 4.50 'I I l5 :North Bund Sope
i Er rq :North Bunds-55 27.@2013 roN 14.50 0726072 lr't5 Slope

---:'-'--'
t07s-56 27 .49 ,2013 FUSION 14.50 26072 1 I l5 :North Bund Slope

27.09.2013 14.50 i 0726072 :North Bund SlopeTUSION 15

Welde, / Technicion Site ln-chorge Proiect Monoger

SEAM LOG

+48--

Mochine
NumLrer

.00

s-3r l4.00 0726072 I l't5

t 2.50 0726072

s-34

FUSION

FUSION

s-44

s-45

0726072
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Poge I of2 51

PANEL PLACEMENT I.OG

: HYDERABAD INTERAGATED MSW IID, JAWAHARNAGAR,

: IANDFILL - PHASE - ll Moleriol : HDPE LINER

: P. Bhushoioh Sheet Thickness : I .50 mm

i 806531952 ! oz.w.2013 7 .AO r 6.50 South Bund Slope

P -2

P-3

P-5

P -7

02.09.20r 3 7.00 I 8.00 isouth Bund Slope

80653I952 02.09.2013 7m

:80653t952: 02,09.2013

806531952 03.09.2013

:South Bund Slope

iSouth Bund Slope7.00 20 00

P-6

7.6 i 22.@ !South Bund Slope

23.00 !South Bund Slope03.09.20r 3 7.00

03.09.2013 7.@ 25.50 :Souih Bund Slope

21.@ iSouth Bund Slope

; 80653
"--1---*-'

i 80653

1952

P-8 1945 : 03 09.20]3 : 7.00

806531945 21.fi isouth Bund SlopeP-9 7.fi i

P - l0

P-12

i 806531945 i 04.09.2013 7 .A) 21,00 isouth Eund Slope
-"------.-'--------.1---"-

P- n i 806531945 04.09.20r 3 7.m

80653r 7.00

20.50 :South Bund Slope

20.50 !South Bund Slope

Roll
Number

Deploymenl
Dole

Width (Mtrs) tenglh (Mks) LocotionPonel
Number

P - t9 806539528 05.09.2013 7.00 2t.m iwest Bund Slope

P-20 528 i 05.09.2013 7.00

P -21 ! 806539528 05.09.201 3 i 7.00

20.00 lwest Bund Slope

:Wesi Bund Slope

80653942 r 05.09.2013 7.N 22Co

1. .??_
P -24

806539421 05.09.20r3 7.00

05.09.2013 i 7.0O

22.fi :Wesf Bund SloPe

22.50 iNorth Bund SoPe

P -25 80653942 r 05.09.20r 3 7.00 ! iNorth Bund Slope

23.m iBose towords West

:Bose towords West

8.m !Bose towords West

P -26 80653942l 06.09.2013 7.00

P -27 80653942l

P -28 80653942r

06.09.20r 3 7.00

06.@.20r 3 7.00

P -29 806539450 7.@ 't0.m

P.g\---.?-?
Weld€, / T€chnicion

06.09,2013

Sile ln-chorge

towords West

Monoger

Projecl Nome

Lccaiion

Q.A.Technicion

k--"""-

HYDERABAD INTERAGATED MSW LIMITED

P- 1

80653t952

t 9.00

P-4

806531952

03.09.2013

04 @.20r3

P - 13 806531945 04.09.2013 7.00 20.00 South Bund Slope

P- t4 806531945 04.09.20r3 7.@ 20.00 South Bund Slope

P - t5 806539528 04.09.20r 3 7 .OO 2t.00 West Bund Slope

P - 16 806539528 05.09.2013 7.00 22.50 West Bund Slope

P-17 806539528 05.09.2013 7.00 22.1) West Bund Slope

P - l8 806539528 05.09.2013 7.m 22.@ West Bund Slope

r 8.50

West Bund Slope

806539421

23.m

.50
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Poge2ot2 52
HYDERABAD INTERAGATED MSW LIMITED

PANET PTACEMENT LOG

: HYDERABAD INTERAGATED MSW TID, JAWAHARNAGAR.

: LANDFIIL . PHASE . II Molerio| : HDPE LINER

: P. Bhushoioh Sheet lhickness : l.5O mm

Ponel
Number

Roll
Number

Deploymenl
Dole Mdrh (Mtrs) Length (Mks) Locolion

Site ln-cho,ge Proiecl Monoger

Proiecl Nome

Locotion

S.A.Technicion

P-30 806539450 06.09.2013 7.W .00 Bose towords Wesl

P-31 806539450 10.09.20 r3 7.m 14.00 North Bund Slope

P-32 806539450 10.09.20 r 3 7.@ r 2.50 North Bund Slope

P-33 806539450 I0.09.2013 7.00 r 3.00 North Bund Slope

P-34 806539450 '10.09,2013 7.W 14.50 North Bund Slope

P-35 806539450 10.09.2013 7.W 24.@ North Bund Slope

P-36 806539450 I L09.20t 3 7.00 24.m North Bund Slope

P-37 806539574 r 1.09.20r 3 7.00 24.50 North Bund Slope

P,38 806539574 I r .09.2013 7.00 24.fi North Bund Slope

P-39 806539574 I 1.09.2013 7.00 30.00 North Bund Slope

P-40 806539574 18.09.20r3 7.m 30.00 Bose towords Eost

P-41 806539574 r8.09.20r3 7.00 29.@ Bose towords Eost

P-42 8%539427 18.09.20t3 7.6 48.00 Bose iowords Eost

P-43 806539427 18.09.20r 3 7.00 48.m Bose towords Eost

P-44 806539427 r8.09.2013 7.00 48.00 Bose towords Eost

P-45 86539622 24.@.2013 7.@ 30.00 Bose towords Eost

P-46 8%539622 24,09.20l3 7.@ 30.m Bose towords Eost

P-47 806539622 24.09.2013 7.00 30.00 Bose towords Eost

P-48 806539622 24.W.2o13 7.m 30.00 Bose towords Eost

P-49 806539622 24.09.2013 7.00 30.00 Bose towords Eost

P-50 806539467 24.@.2o13 7.m 30.00 Bose towords Eost

P-5t 8(N539467 3l .08.2013 7.ffi 40.m Bose towords South

P-52 806539467 3l.08.20t 3 7.00 40.m Bose iowords South

P-53 806539467 3r.08.2013 7.00 40.@ Bose towords South

P-54 806531947 27.@.2013 7.6 14.50 North Bund Slope

806531947 27 .O9.2013 7.m I4.50 North Bund Slope

P-56 806531947 27.@.2013 7.m 14.50 Norih Bund Slope

P-57 80653I947 27 .@.2013 7.m 14.50 North Bund Slope
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CEIITRAL INSTITUTE OF PLASTICS

ENGIIIEENING 6 TECHNOLOGY
(Ministry of Chemicals & Fertilizers, Govt. of lndia)

HCL Post, IDA - Phase - ll.

Cherlapally, Hyderabad - 500 05'1.

Phone : 04G27263750, 27263615,

Fax:9'140-27264051
E-mail : cipethyderabad@yahoo.co.in

Web : www.cipet.gov.in

ffio : 10.10.2013
Date : 10.10.2013

r.fr.\'m. +€, qd.ff.C.,
F - 1,+<rtrd, tfiqg - \o o o\ t
5flq : M0-27263750, 27263615,

ro : 91-t10-27264051

i$o : cipethyderabad@yahoo.co.in

{tI[{E : lvl rw.ciPet.gov.in

Sub
Ref

ffiez tq-rro-< / yqfrdr / nt s- tt
CIPET/HYD/TTC I 2OI3.I 4

+sr n.

IWs. Hyderabad lxteerated MSW Inl.,
5h Floor, TSR Towers, Door No.63-1090,
Somajiguda Rajbhavan Road,
Ilvderabad -5{X} (82

frqrq :- q${ilur cFdfqq - r-<{ t t

Issue oftest report
lecer No. lliil ilg,k,al 27 .09 .2013

D-q r*{q. /Dearsir,

ss+tr fd{rq d # q' 5'5qr {s cz d $tq qfiqr"r uf*}q g '
1301008 fr:10.10.2013 -Aerr uft5d rys tffiq { I 6'.qqr {s
rro< of srrs atar t t

With reference to the above cited subject, we are enclosing herewith Test Reput
No.1301008 dated: 10.10.2013 and Invoice. We are also encloctrg herewidr feedback
fonn Kindly fill it and sert it back to us.

Erqinq cqr sd +fl d ifrxmFH-il d qrer t

Thanking you and assuring you ofour best services.

{I[FltDI q-qkq, / Yoursfaittfirlly,

f{. V.Kiran Kumar)
9litEriF / ManagedProject)

fdfrl : qeri-ffi / Enct ;As abo\€

qqrio,rqkq r frr}e, Fi*, H - s o o o I f .

To
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,\./r-
SIr
/

q.fi g@{ qis qrfuffi Firffi.€r gusi.aiildi
(rf,r{4 g{ srR6 T{ri{c, {r{r F{:5r{)

qq.*.fa.te, qrt.S.C., t(- tt, izarvd,t<tr-{rq- \oo o\i.
GEf,TNil. ilSTITIIIE llF PI.ISTICS Ef,GIMENIM E TEGIIOtOST

0 1213 0J.

(Ministry of Chemicals & F€rtilizers, covt. Of lndia)
HCL Post, lDA. Phase - ll, Cherlapally, Hyderabad - 500 051.

Phone : 27263750,27263615, Fax : 9140-27264051
E.rnail; cipethyderabad@yahoo.co.in, Web:www.cipetgov.in

Plastics Testing Centre

Test Gertificate

Issued to:

Ref

W s.Hyderub d lategrated MS W LtL,
56 Floor, TSR Towerg Door No.6-3-109Q
Somajiguda Rajbhavan Roa(
Hvderabad - 500 0E2

letter No. nil dated 27.09.2013

Page l of 2
Dats:70.70.2073

REPORT NO :130100ETEST REPORT AS PER i Customer standard
PART A: PARTICULARS OF SAMPLE SI.IBMITTED

a) Nmrc of tho Saurple

b) GradeA/ariety/Type/Size,/Class

c) Declced valueg if any

d) Code No.

c) Barch No. ad Date of IVlmrfactne

0 auantify

g) Mode of Packing

h) S€al

i) Asy other information

HDPE Liner (Geomembraac)

l.5rntr thick

Location : Jawaha Nagar, I.aodfil Phase-tr

Nit

Nil

As per layout

loose

MI

On sito Test done on 30.09.2013
PARTB : STIPPLEMENTARY AIFORIT{AIION
a) Referencc to sampling Procedure : Nil
b) Suportig documents for the : Nil

measu&menl taken and result derived
c) Deviition from the test method as : Ml

prescribed in relwant work instuctions,
if uy
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5ht7 Uil 3TTtr qrfuffi tdFrqftrr qrcs
\:, }ftudr
irarqd,t<tr-{re \oo o\f .

GEilTN& IilSTITUTE OF PTASTIGS EI{GITIEEBIITG E TEGHN(ITOGY
Cherlapally, Hyderabad .5OO 051.

Test Gertificate

:0121301

REPORTNo. 130100E
PART - C

Continuation Sheet

Page 2 of 2
TEST RESTILTS

PART D: REMARKS Nil

NB: l. The results related only ro fuerr/sampl€E tested.
2. Ilr report shall not be repro&rced in ftlUpart without written approval of fue laboratory.

MANAGER
AIITIIORISED SIGNATORY

SNO. TEST SEAMNO. PRESSI]RE&
TIME/

Forrc{bs)

RESI]LT

I Air Pressure test s-01
Air Pressure test s{4 2.5Bar I 5 mils. PASSED

3 Air Pres$ue test s-08 PASSED
Air Pressure te st s-t2 2.6Bar/5mts. PASSED

5 Air Pressure test s-15 2.4Bar/5mts. PASSED
6 s-26 2.4Bar /5 rms. PASSED
7 Air Pressure test s-27 PASSED

Air Pressure test s-28 2.5Bar/5rtu. PASSED
9 Tensile Shength (Peel) N s-t3 672 PASSED
10. Tensile Strength (Peel) N s-26 638 PASSED
11. Temsile Strength (Peel) N s-21 PASSED

Tensile Shength (Peel) N s-28 6M PASSED
13. Tensile Stre,neth (Peel) N s-28 543 PASSED
14. Tensile Strength (Shear) N s-13 767 PASSED
15. Tersile Stength (Shear) N s-26 7N PASSED
16. Tensile Shength (Shear) N s-21 857 PASSED
17. Tensile Strength (Shear) N 67'.? PASSED

2.4Bar I 5 mts. PASSED
2.

2.4Bar/5rttts.
4.

Air hessure test
2.38r/5mts.

8.

795
12.

s-28

3690



56

ANNEXURE III

Date:30.05.2025

HMESPV TSPCB/CFO/RO-NIed chal/H0/2020/ aa2/09

SustoinobilihT

To,
Telangana State Pollution Control Board,
.A.-3, Inrlustrial Estate, Oppros{1e Police Station,
Sanathnagar, Hvrlerabad, Telangana 500018.

I.l. , ,i
Sub: Sr"rbmission of Half Yearll Consent ior Operation & HW.A Cou1p l.r nce Report

'-ri Hr.clerabatl LIS\V EnergS Solutions Prir'.rte Ltrl. (Lrv GH\IC) at Sr.. No. .173,

ESPt

2025

C

t4rY
:

3

Jaiuaharnagar Village, Kapra N{.ri-rtial, Nletlchal-Nfalkajgiri Dist. in
Telangana State.

Si r/ \ [.rr ia rn.
\\,'ill-, r-,f,:i'.'ncl f1r 111., .l lr1r q g ntclttiLlte.i 5'1Lr]3c: r\'e.I.: s.:lrtltiitlnq th., CLrmpli;uc..
R:.'p!',it tr) >tip'111r,a., .oltditi!)ns irrr tir., n.-:.:,.i1 1i-).-- 5.,1_-.,-';- lrl- - \[,ri,:lr. ]tlla) \ i.ju
- r"i.,i ',.1. , ll'.' \, '. j:i'-a. -=,-, I ,-,. ' I . _ l, _.1 fr..:, I

lr lr..l,,l I .1, ,: ta i \ii,- t-j .,. tt : - -: _t..,1-.,, .r.', .
rt, Trl.-i L- r,-r \l_r,_, \ t--.\, ,.'. rl, jl.. l._l -.,:,.: I r,-. llll ,, ."1

:

Thanking You
Yours FaithJullv .-.:---=\.-
For Hyderabad I\{SW Energl, Solutions Private Ltd

.rl

3rl
"51Auth

Encl. - As above

CC to:
REGIONAL OFFICE- lVledchal, T .G. pCB. H.No.6-3-1219, TS No.1 part,
Block-C, !\'arri No.91, Begumpet, Llmanagar, Near Count^, clulr, Hvt_leriba,.l
- 500 016.

-'
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Subjecfi Half yearly Compliance Report to the Consent for Operation (CFO) of 24
MW Municipal Solid Waste (RDF) Based Power Plant for Power Generation by M/s
Hyderabad MSW Energy Solutions Private Limited (by CHMC) at Sy. No. 173,

Jawaharnagar (V), Shameerpet (M), Medchal - Malkajgiri District from Oclober 2024
to March 2025.

Consent Order, IIWA No.r
1. TSPCB/CFO,/RO-MedchaI/HO / 2020 / 442 Dated: 1,5.07.2020,

2. Amendment Order No. 01/TSPCB/CFO / \nDC / NISW / W tE / HO / 2022 Dated;
't0.03.2022.

Pedod: October 2024 toMatch2025

SCHEDULE - A

S.no Conditions Compliance stafus

1 The applicant Shall make applications through
online for renewal of Consent (under Water &
Air Acts) and Authorisation under FIWIvI Rules
at least 120 days before the date of expiry of this
order, along with prescribed fee under Water
and Air Acts for obtaining Consent & HW
Authorisation of the Board.

Ag.eed and wili be
followed.

2.

Agreed.

This order is issued in line with Board's CFE
order dated 8.09.20'17. Concealing the factual
data or submission of fa.lse

information/fabricated data and failure to
comply with any of the conditions mentioned in
this order-may result in with drawl of this
order and attract action under the provisions
of relevant pollution conhol acts. The industry
shall comply with all other conditions of CFE
order dated 23.09.2017 still applicable.

Agreed.

Any person aggrieved by an order made by
the state Board under Section 25, Section 26,

Section 7 of Water Act, 1,974 or Section 21 of
Air Act, 1981 may within thirty days from the
date on which the order is communicated to
him, prefer an appeal as per Andhra Pradesh
Water Rules, 7976 and Air Rules 1982, to such
authority (hereafter referred as appellate
authority), constituted under Section 28 of the
Water (Prevention and Control of Pollution)

J.
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{

a

Act, 1971 and sectiorl 31 of the Air (Prevention
ancl Control of Pollution) Act, 1981

The industri' rnrl_\' !-xplorc the prossilrilitv oI
tapping solar energv for their energ\'
IL1 uirements.

Agreetl . The proiect itself
renewaL-rle energv

Lrnt

Alpeetl antl followed

The following initiatives are taken to reduce
Water consumption:

1. All the Boiler blow down, Auxiliarv Cooling
Tower Blowdow'n and WTP process rejects
are being colle,ctetl in neutralisation pit, after
neutralisation of this water is be.ing used for
Ash quenching and preparation of Lime
slurry which is being us€d in Fiue Gas
Cleaning System.

2. Adfacent MEE (Leachate Treahnent Plant)
Condensate water is also being used for
reduction in net water consumption.

lsa

I

) The induskv shall talie- steps
to reduce $,ater
consumption h) thL. r.xtent
possible anrl consumption
shall NOT exceed the
quantities prescribed below:

Quantity
(Total after
Ex ion)

The boarel rcservcs its right to rnollifl alrrve
conclitions or stipulate anv further conditions
anel to take action inclur,ling revoke of tlts order
in the interest of protection public healtl'r ancl
environment.

Agreeci

S.

N
o

Condition Compliance Status

As per GHMC letter dated
29.U.2025, the surplus
quantitl' of RDF unutilized
and stored at Jawahamagar
is 57,9o,758 TPD (restricting
tl're RDF quantitv generation
to 2100 TPD) is sulTicient for
11.6^l l'ears .d1200 TPD for
the operatiorr of Phase-ll 24

Iv{W. Hence, the intlustry
shall utilize this exishng
unutilized RDF rlrly for the
Phasc-ll 2{MW \4'L'r la nt

Agreecl and follorved.

Boiler feetl
(DIVI Plant/
RO Plant
feed

Purpose

360 KLL)

5
No.

Cooling
tov,-er

I20 KLD

SCHEDULE - B
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3

makeup

Domcstic 40 KLD
Gardening
Purpose

80 KLD4

Total: 600 KLD

quantity of Water consumption
will not be excccded.
Fhe allowed

Outlet Parameter Limiting
Standarda

pH 5.5 - 9.0

Total
Swpended
Solids (at
10G1050C)

200 mg/L

Total
Dissolved
Solids

trDS)
oil
Grease

70 mg/ L

Chemical
Ox,vgen
Demand
(coD)

250 mg/L

Bio-
Chemical
Orygen
Demand
(BOD3 at
27oq

100 mg/L

Ammonical
Nitrogen

<50 mg/L

1&3

Phenolic
com

<mc/t.

The effluent discharged
should not contain
constituents in excess of the
tolerance limits prescribed
below:

The project implemented Zeto Liquid
Dixharge. Hence, there is no discharge of
liquid.

Agreed and followed.

2L00 mg/ L

4. The emissions shall not
contain constituents in excess
of the prescribed timits
mentioned below.

Agreed and Being complied with norms.

Air pollution control equipment like semi dry
type Flue Gas Cleaning System consists of
Reaction Tower by adding Lime and Activated
C-arbon; followed by Bag Filters. The above
pollution conhol equipments ate capable to
conkol the PM within 115 mg/Nm3.

Stack Emission Monitoring Reports are enclosed

&
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60

5

., N nr'. fcrtal
Dio\ins a urans-
0.1rrg l'EQ.r Nnrr. (-i +

fh + lheir conlpounds
-0.05ur9/ Nm1. t Ig
anr,l ils conrlTounds-
0.05m9/Nntl, and
Sb+As+
Pb+Cr+Co].cu.rN{n+
Ni+V+ their
conpounds- 0.05
nrg/Nmr as

prescribed in
Schedule-Il (C) of the
Solid lvaste
Ivlanagenent Rules,
2016

The industrl' shall complv
B.ith ambient air qualitv
standards of PIvl ro(Particulatc'
matter size less than 10pm)-
100pg/mr, PMr;(Particulate'
Nl.rtter size less th.rrr 2.5pm)-
ot)pg,zm) 912- 80pm/m'
NOr.-809m/ nrr, outsidc' thc'

irrdustn, prremises at the
peripherv of the inclustrv.

Standards for Ambient Air
qualitY at the MSIV landfill
site and at thr. r,icinitv shall
be complieci. SO2-80 pm/ml,
SPM-100 pm/m', Methane
not to Exceed 25% oi
explosive limit (650 mg/ mr),
Ammonia- 0..1 mg/ mr, CO-2
mg/m3 (1 hour average) &
CO-I mB/m1 (8 hours
average).

Noise Levels:
Day time - (6 AM to l0 PM) -

I 7s dB(A)
Night time - (10 PM to 6 AM)
- 70 dB(A)

.1s Annexure -1.

Boiler Stack Emission Monitoring Results
Valtres are in ml

Parame
ter

Being complie,,{ with the norms

Ambient Air and Noise Level Reprorts are'

r'nclosec1 as Annexure-2A & Annexure-2B.
AAQM Results

For the period of October 2024 - March 2025
Values are in n1

12
16.1 62.2

Noise Levels
For the period of October 2024 - March 2025

Values are in dB A
Near Air
Cooling

Condenser

308 i r.r

NIonth
Near IVISW

Pit

S

O:
N
o.

P

M
C
o

H
CI C

TOHF

30

7

16.
(,

11.

9

0.6

tj
6.9Result i2

I
lll

LOCATION: Near MSW Pit
SO: NO: PMIO Pivl2.3 CO

lVIin 53 25.7 113.9

17.2 -15

28

72 i5.8 l.lll{ax
6r).tt l() 1.1Avg 1 1

LOCATION : Near Air Cooling
Condenser

COSO: l,{O. PNl1O PM2.5
lVIi n 13.{ 28 I z+.055 I

Max 18.5 I 38 68 i 3.1.4

Aug

r-l.l
N t

70.8

D
66.2

Ni

55.1

Oct-25
Nor,-25

65.7
(16.8 67.5

66.8

70.3

71.tr62.3[)cc-2i
an-25

69.9

70.1 65.2 72.6 6.1.5

Da
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6

Feb-25 70.9 66.6 7-t.2 63.9
March-25 69.8 64.6 70.5 62.2

The industry shall provide
and maintain water flow
meters for recording water
consumption {or various
purpose and maintain the
records for d.ily
consumption.

Separate water flow meters were installed for
industrial & domestic water consumption and
records are being maintained.

7 The industry shall provide
and operate ETP corsisting
of collection tank and
neutralisation tank Ior
treatment of RO rejects,
boiler blow down , cooling
bleed ofl and after
neutalisation the treated
water shall be used for ash
quenching.

Reiects of the Water Treatment Plant, Cooling
Tower Blowdown and Boiler Blowdown are
being collected in Neutralisation Pit, after
neutralisation the treated water is being reused
for ash quenching. Hence there is no need of
ETP at present.

8 The industry shall ensure
that combustion process is
carried out at 9500C and the
flue gas shall have a
residence time of 2 seconds
minimum to destruct the
dioxins and furans.

Combustion process is being carried out
>9500C and the flue gas will be having
residence time of 2 seconds minimum
destruct the dioxins and furans.

at
a

to

9 The industry shall use

Hydrated Lime, Activated
Carbon to remove Dioxins
and Furars and Heavy
Metals and f;:rrally by Bag
Filter System for the
treatment of flue gases.

Agreed and being complied.

Hydrated Lime and Activated Carbon using to
remove Dioxins and Furans and Heavv Metals
and Bag Houses are also installed on each Boiler
to collect the Particulate Matter.

10 The industry shall provide
Online Continuous
Emissions Monitoring
System (OCEMS) for stack
attached to boilers for
parameters SPM, SO? NOx,
HCland CO.

Complied

Online Continuous Emissions Monitoring
System (OCEMS) to monitor stack emissions has
been instalied & operational and data is being
transmitted to TSPCB.

1-l The industry shall provide
two AAQM stations within 6
months, as committed vide
letter dated 26.M.20'25.

Agreed

^12 The RDF shall be stored in Complied.

Agreed and Being Complied.
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Cltr5gi
bunkcr/pit shall be operated
unr-le.r negative pressurr. so as

to control odorous gases and
drawn into boiler

t.rn1.:er/ prit. Tht: Tire RDF is be stored in closed it antl it is

being operated under negative pressure to
control the odou6 gascs b| drawing of those
gases in to boilers.

15 The inr,lustn' shall collect ancl
store the ash gent'rated in a

closecl shed ancl sha.ll dispose
into the securetl lantliill. The
inr.lustn' shall install Lrottom
ash processing faciltv rr'ithin
6 months, as committctl vir-le

letter dated 26.0-t.2025.

Thc intlustrv shall maintain
good housekeeping.

17 The industr'r' shall ensure
that there shall not bc ant,
change in the process

Agreed & Complied.
Generatetl Ash is being collecter,l & storetl in a

closctl shed callecl Ash pit and is being rlislnser.l
into the sccured lanLliill.

Agreec'l and being complied

Good House Keeping practices are adoptecl and
bein lnl lementer-i fr.rr kee 1n the lant clean

Agreed
We have taken prior permission trom the board
for enhancement of plant capacitv hom 2-l MW
to'{8 MW on dated 05.05.2025technologv ancl scope oi

working without prior
.l roval from the Board

The vehicle transporting
mrrnicipal solid waste shall
be covered with tarpaulin
covers.

The industry shall ensure to
oPerate dust suppression
system consisting of water

We are not doing the Transportation of MSW,
re,ceive RDF from the Processing and

Disposal tacility

l3 The inc{uskv shall explore
the possibilitv of burning the
gases generaterl from the
integrated N{unicipal Solicl
waste legacv t'lumpsite' in the
boilers to conhol odour in
the area.

Complierl.
Exploration of usage L.antlfill gas (LFG)
generated from legacl' dumpsite is being carried
out. LFG to CBG plant comrnissioned and its
being operational.

11 Agreerl anel Being complietl.

Planting of the Saplings is Lreing clone for
rievelopment of the thick green belt antl it is

tring n'raintainecl with the 85% of sun'ival rate.
About 3t)00 saplings have been procurerl from
GHN{C & prlantecl in-sirle the Plant Prenrises.

The industrv shall tlevelop &
maintain thick green belt all
along the bounrl.rn' o[ the
inclustn and in all the
vacant places r,r,ithin thc.

industn' rvith tall grorving
trr'es ltith rvide lcaf area.

19

S rinklin 5 stem, suction

Agrecd

1b

___l
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hoods followed by odour
extraction system at material,
raw material handling areas
and RDF storage bunkers to
miti te odour.

SCHIiDULE - C
[see rule 6(2)]

ICoNDITIONS OF AUTHORTSATTON FOR OCCIJPIER OR OPERATOR
HANDLING HAZARDOUS WASTESI

Agreed

21. The industry shall comply
with SWM Rules, 2016 for
operation of the plant.

Agreed and followed.

22 The applicant shall submit
Environment Statement in
Form-V to the Regional
office .before 30h September
of every year as per Rule.
14 oI E(P) Rules, 1986 &
amendments thereof .

Complied.

Submitted Environmental Statement in Form- V
to the State Pollution control Board authorities
on 30ft September 2024 for the financial year
2023 -24 vide letter no. HMESPL/EC/ES/20'23 -
24 dated Septembet 30n,2024.

23 The conditions stipulated in
this order are without any
prejudice to rights and
contentions of this Board in
any Hon-ble court of [aw.

Noted and Agreed.

S.no Conditions Compliance status

1 The industry shall give top priority for waste
minimisation and cleaner production practices.

Agreed and b.iog
complied. Based on
nature of the waste all the
hazardous will be
disposed through
authorised recyclers. Ash
is being disposed through
secured landfill.

T1le industry shall not store hazardous waste for Agreed.
more than 90 days as per the Hazardous wastes

20 The industry shall comply
with Task Force directions
issued by the Board from
time to time.

2.
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1\l.rr'"1g.'nr"rrr, H nel transbounclan'
\lovement) Rulcs, 20()li .rnd .lnlencllrlcnts
thereril. Tht facilitl shall maintain tr coL)\'

rnanifest s\'!itcm ior transportatior'r of u'aste
generater.l .rnrl c()pics of receipt of Cousignee
shall submittcr-l t() thc Cr.rncerned regiorral
office. The tacilitl shall maintain proper
records ior hazardous Wastes stated in
Authorisation in FORM-3 i.e. quantitv of
Incinerable r,r'aste, land disposal !r'aste,
recYclable waste etc. anrl file annual returns in
FORM - 4 as per Rule 22(2) of Hazardous
t'astes((Management, Handling &
transboundary Movement) Rules, 2008 and
amendments thereof.

Agreeri anr.l wdl be
compl ied, collected
hazartlous waste will be
sold ou t to the sPCB
authorizecl recvcler
onlv.
Aitt r r.'erification of thc'
Au thoriza tion ior
recvcling as pcr
l{azarelous and Other
Wastes (N{anagenrent
anrl trrrnsboundarV
Mov emen t Rules,2016.

The industrr sl-rall nraintain proper records f !' havc noted and lve
Hazardous Wastes clisposal and its concurrence i are agrr'ed to the
w"ith authorisation. In case of variation in lcondition given in the I

generation, industrv shall submit explanaticin lConsent. Hazardous j

and obtain amendment CFE/CFO in this regartl. I Waste Generation & 
]

Disposal Records will be 
I

lmaintainecl. i

Thc inr.{ustr_y shall store Used / waste Oil and
Used Lead Acici Batteries in a secured wav in
their premises till its disposal. Waste oils shall
be disposed to the authoriseti Reprocesses /

Agreetl

I Recvclers antl used Lead Acid Batteries shall be
disposed to the manufacturers / Dealers trn
buvback basis. The inttusln' shall take necessari'
practical steps for prevention of oil spillages and
carr!' over of oil from the premises. The intlustr;i
shall check the Certificate / Authorisation/order
of MoEF issued to the Re-user/Recycle unib

3 The intlushv shall dispose /sell the Hazardous
lVaste to onlv inr{ustries /agencies authorisecl
bv the State Pt.rllution Control Boarcls. The
irldustrv sh.rll verifi' the authorisation of the
Boartl given to thc Partv trciore clisposing its
rrastc t0 the External Partr'.

+

:)

Separate storage facilitv
for hazardous lVaste lvas
t{emarcated, hazardous
lvaste is not gc.nerated till
now.

Ge.nerated Hazardous
Waste and Used l-ead
Acid Batteries will be
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while disposing the waste oil. stored under covered
shed at an isolated
covered place; the floor
will be concreted &
person working at site
will be provided with all
required PPEs.

Hazardous Waste (Waste
oil) will be collected in
drums and disposed to
authorized re-processors

/ recyclers as per
Hazardous and Other
Wastes (Management and
Transboundary
Movement) Rules, 2016.

Usbd Lead Acid Batteries
will be returned to the
Dealers on buyback basis.

We ensure that there will
be no spillages of
tlazardous waste.

6 The indusky shall dispose of e-waste to
authorised recyclers only.

Agreed and followed.

7 The industry shall submit the condition wise
compliance report of the conditions stipulated in
Schedule B & C of this Order on half yearly
basis to Board Office, Hyderybad and
Concerned Regional Office.

Agreed and submitted
through the tenure of the
facility.
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Vimta Labs l.imited
Registered Office
142, lD,APhase ll. Cherlapal{y
I-lyderabad-500 051,Telangana
f : +91 4D 2726 4141
F : +9.1 40 2726 3657

'WueHB&m
I ldr.l

Oriven by Oualily. lnspirod by Science.

rc-5r18

tssuEo ro:
,,t/S. Hyderobod MSW Enerqy Solutlonr Pvt Lld,
Survey No; 173, Joviohqrnogor.
CRll Rood, Neor Army Cqllege ol Denlol Sclencet,
fopro l ondol, Medchql Dlstrlcl,
Telongonq S1oie.500087.

SAMPTE PARTICUTARS

Sompling Dote
Anqlysis Storting Dole
Test Required

5om le Ccllected

Sr. No.

3

4

I3

Repod Number
lsJued Dqle
P.O. Number
P,O. Dote

vtL^r'Ls/24l 18121 /00I
2025.0r.25

0400107312
10.0r.2024

eoge I ol 2: SIACK CONNECTEo IO BOll"ER tlo.l&2
: 2024.l,2.23 Somple Regislrolion Dole : 2024.12.24
: 2021.12.24 Anotysh Comptetion Dote : 2025.01.24
: IemperolL,re,Velocity,Flow,Or.CO2.CO,Moisture,HF, Hct,pM,NOx. SO?.ond

TOC.
vimlo Lobs Lld

TEST REPORI

B

14

Alllhe Volues ore rep{esenleC ot I l% Or

Dr, Subbo Redcly Mollompoli.
Monoger-Environment

Life Scie|ces Campus, t 5. Neovantago Science & Technology Park, Genome Valley. Shamirpel, Medchal-tvlalkajgiri Disl'ict
I lvderaliad , 5tl0 10l -lel.rnon,ta lndia.T +91 40 67.10 40.10 E : mdotfice@vifila.corrr URL w\^.,v.v,rnta (x)m

CIN i 12411oTG1990PLCo11977

Po{omelerr UoM Aielhod ol lesting

m

Rirults

limili ss per
Solld Yr{r}e

llqnogemenl
_ iule!.2016

Diometer ol slock
Flue gos lemperoture2 rc

m/sec I USEPA meihod,2
Nrnl/Sec

157

Velocity r 3.96
volumelric flow role 7 2.608

5 Oxygen os Gr
By Combustion
Go! Anol}rier

10.8

8.96 Corbon Dioxicle os Co, %

Corlf,on Monoxide os CO mg/Nmi 72.8

Moisture Content "lL,vlv USEPA metilod -4 9.1

? Hydrogen Fluoride os HF mg/Nm3
USEPA method- 26

0.4 t < 4.0
l0 Hydrogen Chloride os HCI mg/Nm3 16.2 < 50.0
]l Porliculole Motler cs PM n.rg/Nm3 USEPA method-s 25.56 < 50.0
t2 Oxides ol Nikogen os NO2 mg/Nm3 USEPA melhod -07 237 .A

Sulphur Doxide os,SQ mg/Nm3 USEPA meihod {6 < 200.0

Tolol Orgonic Corbon mg/Nn.lr USEPA melhod -40 &
MMs(t 0l 4.7 < 20.0

< 400_0
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ts su Eo To
M/S. Hyderobod MSW Energy Solutions Pvl l"ld,

Survey N o; 173, lo,r/ohornogor,
CRPt Rood, Neor Army college ol Denlol
Sciences,(opIo Mondol, Medchol Diskict.
Telongono Stole-500087.

SAMPTE PA RTIC UIARS

Sompling Dole
Anolysis Siorting Dole
rei! E9g!-{99- 

-

STACK CONNTCTED IO BOITER NO.I&2

Llmlls os per
Solid Wosle

Monq9emen

.! R!Ier_.-2_0I q

<0.05rl

iatolMetotr sb+ Ar- pb- co* Lr, tri/\,rni xil v*
lhek comooundi

0 156

i:l
:o
ot

ffi
or. subbo Reddy Mollompotl.

Monoger-Environmenl
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Vimta Labs Litritecl
Reglslersd Oflioe
142, lDn Phase ll, Chedapally
Hyderabad-s0o 051,Ielangana, Ild;a
T : +91 40 2726 4141
F : .rS1 40 2726 3657

rtst ED Toi
M/s. Hyderobqd Msw Energy solulions fvl ltd,
SurYey No: I73. Jowqhornogor,
CRft Rood, Neor Army college ol Denlql sclence5,

Kqprq Mqndol, Medchol Distdcl,
Ielongono slote.500O87.

Wnaffg'EHm

SIACK CONNECIED IO BOItEi NO.I&2

TE5I REPORI

Oriven by Qirality. lhspirsd by Scienc6

10.8

Report Number
lssued Dole
P.O. Number
P.o. Dote

vtUYtsl24llaazt l@2
2A75.0\.25

0400r07342
r0.01 .2024

sAl4Ptl PAnflCUtARS

. - '14

l5
16

Method of Te5ting: USEPA 23 A

Dr. SubbdReddy Mollompoti
Monoger-Environmenl

t-ife Scierlces Ca )pus,3 5 Neovantagc Soiencc & Technology Park, Gononra Vallsy, Shaftrrpel. Medch.]l-l\4alkaig iDiskicl
llyderab.d - 500 l0l. Iel?r1q:ura lndia, T 'rl I 40 6740 4040 E : mdofllce(lvinrta com URL : wltwvinlla.conl

CIN ; 124110TG1990PLC011 977

Sompllng Dole
Anolysis Slo ing Dole
Test Required

2024 -12.23 Somple Regislrolion Dole : n24.12.24
2024.12.24 Anolysis Completion Dote | 2025.01.24
Temperolure, Velocity,Volumelric flow role, Oxygen, Dioxin & Furons
PCDD& PCD

Diooreler of slock m 3.0
157tlue oos lernoerolure oc

3 Velocity m/5ec 13.96

I Volumelrac ilow role NmslSec 72.60a
o os

Congenels of Dloxln & turons
Concenftqlion

Concenftolion(ng) TEr by WHO IEQ{n9)

I I 2,3.7.&1CDD 0.01048 I
0.5

0.0t 05

2 1.?,3,7,'-PeCDD 0.0060c 0.0030

3 1,23.4,7.8-HxCDD o.00300 0.1 0.00)3
4

J
1.2.3.6,7.8-HxCDD 0.009co 0.1 0,oco9
r,2.3,7,8,9-HxC DD 0.01000 0.1 0.00r 0

6 1 ,2.3.1,6,7,8-HpCDD 0.00559 0.01 c.000l
7 OCDD 0.03400 0.00t c.0000

8

I
2.3.7,8-TCDF 0.00500 0.1 0.0005

0.0005I,2,3,7,8-PeCDF 0.m9 r 0 0.05

i0 2.3,1,7.g-P?CDF 0.00670 0.5 0 m31
l) L2.3.4,7,8'HxCDE 0.00500 0.1 0.0005

t2 1,2.3.6.7,8,HxC 0.0050) 0.1 0 0c05

1.2.3.7.8,9 HXCDF 0.00500 0.1 0 0co5

2.3,1.6.7 ,q-H\CDF 0,@500 0.1 0.0005

1,2 4 7 .H CDF

1.2 4 7 9-H

0 0.01
0.01

0.0001
0.moo

17 OCDF 0.08000 0.001 0.000 t
lololng IEQ

Iololno/nm3 TEQ 0,00405
5.50

Dioxins n Nor3 ol I l 02 Cor.ecli 0.00397

lmlls o! per S.O. i357(E) ng TEQ/Nm3 < 0,1

0.0223

Vrtd. (116:1
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fl

t bY Oualily. l|r3pired by Sci+nce

ISSUED IO:

M,'S. tlyderobod MSW Energy Solulion5 Pvl Ild.

Survey No: I73. ,d\r/ohornogor,
CtPF Rood. Neor Atmv College ol Denloi Science',

Kopro Mondol. Medchdl 0istricf,

Telongono Slole-500087.

:..:r r rr-L.r
:.':; 1,,:i !

/ t- . -:, : : t: :': ...,

r':::.i::r
0,ra,,ll0l3l2
li,r C 1 !02.1

l:+:

CONNECTED IO BOILER NO.]&2SAMPTE PARTICULARS STACK

202 5.03.Ce .r-:'i :l i .a.lr 'l r" r' ill :5ompling i:,,r1i
A i-rn:r.:it :'oI1if ',r a'--rla

Tgsi PeqLrI e;
20:'5.03.l1 Aroly5is Cotr]pretion Do r: . 2425 

'3 
?4

Jeirp+r'oilre velocrty Flolv C CO2.CO i\/Jitt!rr Hi.l.1c!'P11 l'lCx' 5il cr'c

.'- TOa
,rlr : : Ltii,,- - -

TEST REPORT

Melhod oi Tesling

Limilr os pet
SoId ltoste

ldorogemenf
Relei.201E

Resulls
3r. No Poromeietj

.l:

< 4.0

< 50.0

< 50.0

!

t".tIi
1--

n Fluoride cs hF

t0 HYd

I I , Portiaulote Moiler oJ PM

-l
, I lll

ng/Nnll
rogen Chloride.ls HC rng,/Nn]l

li
t3

1.1 lolol Orgonic Ccrbco

< 400.0

< 200.0
I

- \ -'"/- l

Dr. Subbo Reddy Mollompoti.
Monoger-Envkonmenl

''r rl! 'l

3705



71

SA

i. .t

Hw
Driven

ffi'
Quatity, Inspired by Sclence.

Tl- 5.1r8

ISsUED TO:

It1/S. tlyderobod MsW Enelgy Solutlons Pvl Lfd,

SurYey Noi 173, Jdwohornogqr,
CRPF ioqd, Neor Army College ol Denlol

Scienc es,Kopto Mondol, Medchol Dlskicl,

Telongqno Stote'500087.

Reporl Number
lssued Dote
P.O. Number
P.O. Dole

vLL/vLS/21l23895i 001

2025.03.21

04@r07342
t0.01.2024

MPLE PARlICUI.ARS STACK CO NNECTED IO BOILER NO-I &2

TEST REPORT

l5

All lhe volues qre represen ted ot ll% Ol

Poqe 2 ol3

0.913 <0.05

<0,001 I <o.os

0.01 l

0 0t0
0.012

0.002

0.006USEPA

nrelhod -29
<0.5

0.016

0.072

Dr, Su bbo Reddy MollomPotl.
Mq noger- Environment

Lrle SGctrces Campus. E 5. Heovantdlre Scte (.s & Technology Park. Genome V;tllev, Shamlrpet. tvledchal-Malkaigifi Dislrict
- '"'iwJ*tg(|lm0 

lr)1. l.elanrtar;a. irrrlia. T : ,9 I 40 rj740 4M0 E : rndof,ke(lrvinrta.con1 IJFIL lvwwvimta.(lm

CIN : L241 10TG1990PLC011977

Sdmpling Dote
Anolysis Slorling Dole
Iest R uired

2025.03.08
2025.03.I I

sdmple Registrotion Dole
Anolysis complelion Dole

2025.03.10
2025.O3.24

H & ils co oUnds. Sb+As+Pb+ Co+Cr+Cu+Mn+Ni+V+Their C ounds

t 20t 3

Llmlls oe pel
Solld lirorlo

,lr'\onogemen
REsullrMethod ol

IesllngUoMsr. Nq. Porcmelers

l5 Mercury o, Hg + lheir Compound

m q5 Cr + lheir Compound

+ + C1t ndhecd IhThori !/mclCo rni n1

Chromiu

one5e os Mn + lheir ComPound

Arsenic os As + lheir comPound

Anliorony os sb + lheir Compound

teod os Pb + lheir Compound

Coboll os Co + lheir ComPound

copper os Cu + lheir Compound
0.005+ lhei CI t'r'loNikNlc osel
0_003

Vonodiurn os V + their Compound
0.009

Zinc os Zn+ lheir ComPound
0.006

Tin qs Sn+ thei Compound
0.@4

Seleniu m os se+ lheirCompound

mg/Nmr

TotolMetols: Sb+ Ar+ P ba Co+ Cr+ Cu+ Mn+ Nl+ V+

Ihelr compounds

' Ahtlr-r*1 4j1;
Vimta Labs L,imited
Registored Office
142. IDA Phaso ll. CherlsPally
Hydcrabad-5OO 051.Ielangana. lndia
T : +91 40 27?6 4141
F : +91 40 2726 3657

0.007
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", r'i l'r ". i B-tlr , i

ISSUED TO:

M/S. Hyderobod MSIY €nergy Soluiions Pvl Iid

Survey No: 173, Jo!t/ohornogor.

CRPt Rood, Neor AImy College o{ Denlol Sciencet'

(opIo Mondol Medchol Djstrict

Ielongono sldle-500087.

,:

. -.: ,

otLER NO.l &2 Poge No: 03 ol 03
SAMP tE PARTICUTARS SIAC K CONNECTED TO 8

Griple Registrolion Dol. 2025.O3.11
!tn-,olirrg Dole
ir ,(J'!ii; iicriing [ia:e
Te5i iaqurecl

2025.03.CE
:115 il r.l I

;in L_,rr.l'Ur e V

i?iiil,lr& Pa iii

Anolysis ComPlelion DoJ" i' :5 il.:.1

':t:': r_, :; I:: ''j':.' ,, :,.,. n. Di.,{in } F!r-r',:,

icnl .-,-l Vinrl:r L,-ril! Lid.
TEST REPORT

_ 
-:L 

-:1: l

t2.-i
12.

concenltotion
Congeners ol Dioxin & lurqnl c oncentrotion(ng) IEt by WHO iEa(ngl

05 -'.
0.1 ).

Di

0.1

i0.1

,.j. 0 0l
0.001

-!!q,..
_!-qq!.i

..-:1 0.1 I

9

rl

l..a -PeCDF

HrC

c

0.I

0.1

0.1

0 0l
0,01

0.001

Iot

-- l0i4c' !'0O!l

'2
l! 1

Itr
i6
li

l
j '1.:-

i0

T

N:
ciion .ov757

imits os Per S.O. 13.57(E) ng IEQ./Nm3 < 0. r

*-7
Dr. SubboReddy MollomPoti

Monoger-Environmenl

Pc!cmelcts Ua14 . -8e!ullr-
5rJ!o.

PqrcmeierSoi 5f':c k

CiF

-014
c.0c

_a.4
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Date of Report

Analysls Startlng Date

Analysis Completion Date

Sample Collected by

Date of Sampling on

Sample Descrlptlon
Subcontract Tests

30.10,2024

24.10.2024

28.10.2024

HWMP{aboretory

23.10.2024

Ambient Air Quality Samples (Core Zone)
NII

a

Sustoinobility

Pago No's. { ol 2

s

Semple Reqistration no/Location Details

Verified
K.Ravi Kum r

Technical Managor
Y.Swathi

Quality Manager

ft +9193936 44222
E: mbd_hwmp@resustaLablllty.orn

ldbo6toryhwmp@res.l$alna bl llty.corn
resustalnabillty,com

M/s. HI-MSW Divlslon,
Jawahar Nagar Site,
Hyderabad. Telangana

Sl. No's. Reg. No's. Locations Parameters
1 44Q.242t12 Near MSW Pit SOz' Noz, Or' NHa, PMro, PMz-0, CO, Pb, fu, NI, Cotle, BaP.

2
AAQ-242313

Near Alr Coollng
Condonssr SOr, NOr, Or, NHr, PMro, PM:.0, CO, Pb, As, Nl, C6Hc, BoP,

73

Report No: I-{WMP, GOM ,ENV/24-1480
Name and addroEs of the client,'

Hyd6nb6d Wasl€ MsnaosmeN Prolect
ta oi*iotr d R4 turl!).bieY tr iredl
Sl€ Address:

TSDF at; Survey No. 684/1,
Dundlgal - Gandlmalsamma Muncjpallty.
Medchal- Malkalgirl oisl. - 500 043,
Telangana, lndla,

Re Susralnablllty Llmhed
{[onE& kro6 d Rflrly tdlrc t Erle'l, Urredl
Reglstered Otllce
tevel llB, AuroblndoGdluy.
Hydercb.d fnowledg€ Clty,
Hltech Oty no.d, Hyderlbsd"so0 08l.lndlE.
CIN No. U74l40TGl994PLC0l8833
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Sustoinobility

TEST REPORT
Report No: HWMP/COM /ENV/24-1480 paseNo.zar2
TEST RESULTS FOR AMBIENT AIR QUALITY MONITORING SAMPLES
Samples are analyzod',as is where basis is,'

CPCB
NAAQM

Standards

BO

8C

100

60

1.0

6.0

20.0

180

400

4.0

5.0
't 0

Should not
exc€ed 25% of
LEL 6s0

Benzo(a)Pyrene (BaP)

Methane (CHr,

Note: BDL iimits for Banzene &Benzo (a) Pyrene (<0.2)

K.Ravi Ku Y.Swathi
Quality Manager

sampl€r, Modet ApM 1 54 - s. No 24&oTD-201 7
S€rrplor, ModelAPM15,4 - S. No 308-DTJ-2019
Gr 02-022024 &r Due Date: Ol.m-B2S For FIS

ro

. SO:, NOr, PMro, PM:.s and Nl-hare 24 hourly and CO& 03 isl hour monitorod values. . ffeports pertained only to the collected sample.

. Test reports shall not be reproduced except in full, withoul wrilten approvat ofthe Laboratory

r
Technical Manager

1 Respirabia 0U3r Sanpter Modetr ApM E60, Sl. No.262-OTD-AO j ?, pM1 0/2.5
2 Resptrable Dust Sarnpt€r Model: ApM BEO. Sl. No.3B2"DTJ-2019. pMto/2.s

.'ioler Calibrated 3n: 01.1122024 &. Dut Darq 3-1.01.2)25 Fo, RDS,: Caiibmted
Cdhbrated by -LATA ENVIROIECH SERVICES

Results

AAQ-242313st.
No's. Parameters Un its lvleth ods

Near Air
Cooling

Condenser
Sulfur Dioxide (SO2) pg/m3 lS 5182 (Part 2):2012

AAQ-242312

Nea r MSW Pit

'14.8

2 Oxides of Nilrogen (NOr) pg/m3 lS 5182 (Part 6):2012 28

3 Padiculate Matter (PMro) pg/m3 lS 5182 (Part 23):2012 56 55

I Particulate Matler (PMz sr ug/m3 HWtvIPiSOP/LAB-339 26.5
Lead (Pb) IJg/m3 H\ /MPi SOP/LAB-343 <1.0 <1.0

6 ng/m3 HWiVIP/SOP/1A8.343 <1.0 <1.0Arsenic (As)

Nicl..el (Ni) ng/m3 HWMP/SOPi LAB.343 <0.5 <05
E Ozone O:) lS 5182 (Part lX):1974 3.0I pg/m' lS:5182 (Part-25) 2018

2.1

6.08 7.44
'10 Carbon lvlonoxide (co)

Ammonia (NH!)

mglm3 lS 5182 (part 1C):1999 1.0 1.2
Benzene CeH;) ug/m: lS:5182 (Pad-11) 2012 BDL BDL11

12 ng/m3 lS:5'182 (Part-12) 2014 BDL

13 Multi Gas Analyzer

End of Report

ft-

BDt

2.0

i#**u,1"#r-

pg/ml
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&a\

Report No: HWMPi COM /ENV/241596
Name and address of the client,.

Sustoinobilify

Page No's, .l of 2

S gna ry

Dato of Report

Analysis Starting Date

Analysis Completion Date

Sample Collected by

Date of Sampling on

Sample Description
Subcontract Tests

i 30.11.2024

| 24.11.2024

': 28.11.2024

: HWMP-Laboratory

| 23,11.2024

: Ambient Air Quality Samples (Core Zone)
i Nil

d
K.Ravi Kumar

Technical Manager
Y.Swathi

Quality Manager

. T: .9t 93916 44222
': iri, r .. I ir :L1(lreirrsr.rnrb:t(].c4nr

,:. nrr ),, b, r.\! ),: ,r::+ riihlial tai ad,r
'esltstainabilitV.cot n

M/s. Hl-MSW Division,
Jawahar Nagar Site,
Hyderabad. Telangana

. No's.R Locations Parameters
1

61. No's.

AAQ-212571 $Or, NOr, Or, NHs, PMro, PM2.5,, CO, pb, As, Ni, CoHe, Bap.
2

AAQ-242572 Near Air Cooling
Condenssr SO2, NO1 Or, NHg, PMro, PMz.r, CO, pb, As, Ni, C6H!, Bap.

Hyd€Bbad WEte MdnaOement Proiect

$te Add€ss:

fSDf a(: Srfvov i.lo 684ll.
,undi.:]a, - ranrlrrraisilminJ i,r,r:-'an_:illrl
,.lcd(,\nr :..!ti\3t1, :i!,t :'.,..r!,,.r1

Sample Reqistration no/Location Details:

Re Sustainabillty Llndred
i13En',n:.,qr.t\..'.,1.

Registered Oftice:

Level llB, Auroblnclo Caloxy.
Ilyde.ahad (nowledge City,
,.]ite,:h aily Road, Hyclerdba.l-iOO 0'Jr rndia.
;.ltl No U/,ll,loTC,l094PLC0t8Bl j

Near MSW Pit

3710



76

Sustoin'sbility

TEST REPORT

Report No: iiilliri Fl C Ci,i iE il Vr 2.i-1 596 pase No. 2 or 2

Samples are analyzed "as is where basis is"

CPCB
NAAQM

Standards

8C

100

6l
1.0

60

e.

5.0

Arnmcnia (NHr)

NotE: BOL limils for Beozene &Benzo (a) Pyrene {<0.2)
r SO:.. NC:, PMr-r. PM::. and NH:are 24 hourly and CO& O? rs1 houi monitored values
. Reports pertaaned only 1o the colledtdd sample
. Tesl reports shall not be reproduced ercepl in full, wthoul r{rilten approval ol ihe Laboratory

LEL 65

Should not
exceed 25% cf

K. Ravi Kuma
Technical Manager

r-tf
^! I i.

Authorized Signatory
Y.Swathi

Quality Manager

r Resprrsble oust sampie, Mcdeli APM 360, si No.262-DTD-2u17. PaJto/2 5 Sarnpkr. ModetApMl54 - s No 246-DTo-m17
2 Respirable Dust Sampl€r Model: APM 860, Sl. No 382-DT,J-2019 PM10/2.5 Sarnpter, Model ApMi O4 - S. No 304-OT.|2O19

Note Calibrated Or.. 01.m.2D{ &: Duc Drbe: 31.01.3)5 For RDSr CiibrateJ Cn: 020:-?(12.! &i Due Darei t}l.m20:S kr FpS
Cnlibrakd by -LATA ENVIROTECH SERVICES

Results

AAQ-242571 AAQ-242572st.
N o's. Pa rameters Units Nlethods

Near MSW Pit
Near Air
Cooling

Condenser

l pg/m3Sulfur Di:xrde 1SO:) lS 5182 (Parl2).2012 '13I r4.3

Cxrdes of Nitrogen (NO!) pg/ Pii lS 5182 (Part 6):2012

Partrculate iV3tter (PM rr pglm: lS 5182 (Part 23) 2012 53 58

llq/ml HWI P/SOP/LAB-333 27 1 297
pg/m' 1,, '\,LeaC iPb)

Arse.rc lAi: ng/rnl .:1 0 {1 0

U ml 1Sl4

Pg,'ml lS:5182 (Pa,1-25) 20'18

23 31

10 Carbon Monoxde (CO j lS 5182 (part 10).1999 t0 l1
r1 Benzene lCaHo) ug/m3 lS:5182 (Part-'1'l) 2012 BDL BDL
12 Benzo(a)Pyrene (83P) nE/m j lS:5182 (Part-121 2014 BDL BDL

13 Melhane (CHr) Multi Gas Analyzer 1.6 21

End of Report

I

Jlt:."*p.J
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CERTIFICATE N O,T C.I47 99

Sustoinobility

Page Nok,1 ot 2
UL R.No:TC-147 992440000253F
Report No: HWMP/ LAB /ENVt24-17t3

Name and addresa of the client..

Date of Roport

Analysis Starting Date

Analysis Completion Date

Sample Collected by

DatB of Sampling on

Ssmple Description

Samp

| 30.12.2024

| 25,12.2024

: 28.12.2024

: HwMP-Laboratory

| 24.12.2024

: Ambient Air Quality Samples (Core Zone)

le Reqistration no,/Location Details:

Verifi

Parameters

D.SanJeeva
Asst. Man

HydBrabad Wa!t4 Nla$agemenr ft cie.-t

I

Author d Sig ory
Y. Swathi

Quality Manager

Rr, Sd5tilnaLilltv Limlted

.:in! !,I

M/s. Hl-MSW Divlslon,
Jawahar Nagar Site,
Hyderabad. Telangana

Sl. No's. . No's.R Locations
1

Near MSW Pit SOZ, NOr, Or, NHI, PMIO, PM',5, Pb, AS, Ni, EAP.
2

AAQ-242522 Near Air Cooling
Condensor

'iire ad,.tesr
r';Oa ar Suvoy ilo ;A
r-!i,,.1:!. .i::rrl.,.-i: ::

Ei.,lirleaed .Jffi.r-

level i lti, Auroblndo Galarv.
:.r ;n1t aild:rj t.r)3*lo(l{J+ irtZ.

.r.. .,. rj r..rjr_i r

I: rgl !39J6 d422?
::. ;ibd . hrvrltrltirit{jJta,nniritr,, .,\,1.

resustainlthitity.ccrtn

77

TEST REPORT

@

AAQ-242921

SOe, NOz, O* NHr, PMro, PM:.g, Pb, As, Nt, Bap.
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.I'EST 
REPORT

CERTIFICATE NO.TC-.l 4799

UL R.No:TC-147992400000233F
Report No: HWMP/ LAB /ENV/24-1773

F3rtrculate Lilatter (PI'i1.)

I

A.senic

Sustoinobility

Page No's.2 of 2

Samples are analyzed ''as is where basis is"

CPCB
NAAQM

Standa rds

5 i Lead (Pb) pg/m3 ri

Noter BDL l, for Benzene &Benzo (a) Pyrene {<0.2)
. SO:. NOz. PMrc, PMz: and NHrare 24 hourly and CO& Oi is1 hour monitoled values
. Reports pertained ooiy to the collected sample.
. Tesl reports shall nol be .eproduced -oxcepl in full, withoul wrilten approra, of the Laboratory

\thr --.Verifieil-lf '. )

o.sanieev6 Redby
Asst. Manager

A
Y. Swathi

Quality Manager

t Respirable Dusi Samcler [4odel: APM 860, Sl. No.262-DTD2017 PM102.5 Sampler. ModelAPU1 & - S. No 246-DTD-2017
2. Respirable Dust SamplerModel: APM 860. Sl No.382-DTJ-2019. PM10/2 5 Sampier. ModelAPM]54 - S. No 308-OTJ-2019

Nnte Calibralc..l On: 01.01:02-l &: Duc Dat(:31.Ci.1]5 For RDs: Calibratcd On:020220:+ &: Due Date m-@"2O?5 For FI,S
Calihratod ht -LATA EN!'lROrB,:H sERVICES

Res u lts

AAA-242922
st.

No's- Paramelers Units Ivlethods

Near MSW Pit
Near Air
Cooling

Condenser

pgh]1Sulfur Droxide (SO;) lS 5182 (Part 2) 2012 14 3 8C

ug/r."'

u$,'m;

3t.8
<i.0 <1.0

H!!lt/PTSOP/LAB-3.13'.,1 <1 Ct < 1.0 6C

Nrckel (Ni) ng/m3 HWMP/SOPi 1A8.3.13
I

<05 <0.5

,] lS 5182 (Part lX).1974 36Ozone (O3) 2.0
pglml lS 5182 (Part-25) 2018Ammonia {NH3) 608 404

ng/m5 lS 5182 (Pan-12) 20'14 BDL 3DL10 Benzola)Pyrene (BaP) 10

End of Report

+

-r-

-f

I
t
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lia\

TEST REPORT
Sustoinobility

Pago No's. I or l
Report No: HWMP/ LAB /ENV/24-00115
Name and address of the clienL'

: Ambiant Air Quality Samples (Core Zone)

TEST RESULTS FOR AMBIENT.AIR QUALIry MONITORING SAMPLES

Samples are analfzed "as ls where basls is"

lim ts ne
. CO ls1 hour mfiitored ialuea
. Roports pertained only to tha cdMed sample.
. Test repo.lE shall noi bo reproduced except in full, wllhout writtefl approval of the LsboGtory

Verifi Au ry
D.Sanjeeva Y. Swat

Asst Ma ger

Note

:30.12.2024

| 25,12.2024

: 28.12.2024

: HWMP-Laboratory

| 24j12.2024

l Resplrabl€ ttust Sampl6r Mod6t APM 860, Sl. No,i62-DID-2017, PM10/2.S Safllpler, Modet ApM154 - S. No 24&Dm-20t7
2. Respirablo ousl Sampler Modol APrvl860, Sl. No.382OT.J-2019, PM10/2.5 Sampbr, irtodetApM,t -S, No 308-DTJ-2OIg

Noto; Ciubmhd Oni 01.@.2m4 &r Due Datei 3l,0l.2m5 ForRIE CalitrraM On:0202.202.1 &: Due Dater 01.m.2 for f,TE
c.lilxhted by -LATA ENVTROTECH SBRVtCltS

M/s. Ht-lllSW Division,
Jawahar Nagar Site,
Hyderabad. Telangana

sl.
No's.

Parameters Units Methods CPCB
NAAQM

Standa rds

4 Q"24292'l AAO,242922

Near MSW Pit
N6ar Air
Cooling

Condenser

1
Carbon [lonoxide
(co) mg/m3 lS 5182 (part 10):1999 1.0 1.0 4.0

2 Benzene (CeHo) pg/m3 lS:5182 (Part-1 1) 20'12 BOL BDL 5.0

Methane (CHa) Yo Multi Gas Analyz€r
Should not

exceed 25% of
LEL (650ms/l)

End of Report

Date of Report

Analysis Starting Date

Analysls Completion Date

Sample Collected by

Date of Sampling on

Sample Descrlption

Quality Manager

Resuhs

't.3
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Sustoinobility
TEST REPORT

CERTIFICATE NO.TC.14799
ULR.No:TC-147992500000106F
Report No: HWIIIP/ LAB IENVt250A172
Name and address of the client:

Date of Report

Analysis Starting Date

Analysis Completion Date

Sample Collected by

Date of Sampling on

Sarr pL; Des cripii,:i i

SanlDle Reqistration no/Location Details

Sl. No's. R . No's. Locations

: 05. 02.2025

: 31. 01.2025

: 02. 02.2025

: HwMP-Laboratory

:30.01.2025

Ambient Air Quality Samples (Core Zone)

I

Parametars
Nea r MSW Pit I SO,,NO.,O,, NH5, PM,o, pMrs, pb, As, Ni, BapAAQ-250270t1

M/s. Hl-MSW Division,
Jawahar Nagar Site,
Hyderabad. Telangana

AAQ-25027012 Near Air Cooling
Condenser SO1, NOz, O:, NH:, PMro, PMr.s, Pb, As, Ni, Bap

'lr
' i tr , - r trj

vi:iiiti"rtt
K.RavikumAr

Technical Manager

Authorized S
Y.Swathi

Quality Manager

ll

igoatory

3715
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TEST REPORT

tri:\

Sustoinobllity

.TC-14799
Page No's.2 ol2

ITY MONITORING SAMPLES

CERTIFICATE NO

ULR.No:TC-147992500000106F
Report No: HWMPi LAB /ENV12500172

TEST RESULTS FOR AMBIENT AIR QUAL
Samples are anatyzed "as ls whare basl8 ls"

sl.
No's,

N ote: BDL limits for Benzene ozo ) Pyrene (<0.2)

SOz, NOz, PMro, PMz.o' and NfuarB 24 hourly and CO& Or is1 hour monitored values

pertained onlY to the collected sample

ports shall not be reproduced except in full, without wdtien approva I ofthe Laboratory

!J-
Au

e Y.Swathl
K.Ravlkuma Quality Manager

Technical Manager
1. Respk able oud Samplel Model: APM 8Go. sl No.262-0T0.20i7. PM10/2.5 Samplor, Model APM1 - S. No 246'0TD'2017

2. RerPlrabla OJst SflPl€t Model:AP[r 860 Sl No.3s2-OTJ-2Ols, PM1Oi2 5 Sampler, ['lod6l APM154 - S. No 3,08"DTJ-2019

EndofRe rt

Parameters Units

Results

CPCB
NAAQM

Standatds

AAQ.
25027011

AAQ.
25027012

Near MSW Pit

1 Sulfur Dioxide (So2) lS 5182 (Part 2):2012 '14.6 16.4 80

2 Oxides of Nitrogen (NOr) ug/m3
ZB 36 BO

3 Particulate Matter (PM10)

MParticulate Matter P

pdms
3

lS 5182 (Pari 23):2012

H P/SoP LAB-33I
60

28.2

66

32.6

100

60
4

Load (Pb) ug/m3 HWMP/SOP/LAB-343 <1.0 <1.0 1.0

6 Ars€nic ) ng/m3 HWMPISOP/148.343 <1.0 6.0

8

Nickel (Ni)

Ozone Or

ng/rn!

m3

HWMP/SOPi LAB.343

I 5 1 82 Part IX I74

<0,5

1.8

<0.5

3.8 180

L Ammonia (NHa) pglm3 lS:5182 Part-25) 2018 6.82 6, 12 400

10 Benzo(a)Pyrene (BaP) ng/ml lS:5182 (Paft-lz) 20't4 BDL BDL 1.0

@,rc

Near Air
Coollng

condenser

Methods

Pgiml

lS 5182 (Part 6):2012

<1.0

20.0
7.

3716
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Sustoinobility
TEST REPORT

Report No: HWMP/ LAB /ENV12500173
Name ancl addiess of the client;

Page No's. 1 of 1

Date of Report

Analysis Starling Date

Anatysis Completion Date

Sample Collected by

Date of Sampling on

Sample Descriptioii : Ambient Air euality Sanrpies lCore Zona)

,. 

'' 
].,:.!

Methods CPCB
NAAQM

Standards

: 05. 02.20?.5

: 31. 01.2025

: 02. 02.2025

: HwMP-Laboratory

: 30.01.2025

SI
No's

Should not
exceed 25% of
LEL

Note L linlits Fo. Benzene
CO is1 hour monilored values
Reports pertained only to the collected sample

reports shall nol be rep.oduced excepl in full, wjthout wntten approval of the

Technical Manager
1 Beso;rable Oust Sanpier [.,lcdel APtot E6l).
2 Resprrable oust SamplerModet APM 860,

End of Reoort

Laboratorv .'f( l)-'- ----,.-.,t[ \ !,
Aulhorized Sigtatbry

Y.Swatfi i

sr. No 262-DrD-2017. pM10/2 5 sampre.. Mode 
^F#,X-o'.t:1#;i*rr,r,Sl. No.382-DTJ-2019. PMl0/2.5 Sampter ModetApMlSl - S No 30&OTJ-2019

'r- +9r 911I}6 4422
E,nbd-hlrx@retusrdnJ8litB<on)

r:roinr|r,/'B r p\qre5uliamabii"rri.a.r{a

rcsusfain6billty com

M/s. HI-MSW Division.
Jawahar Nagar Site,
Hyderabad. Telangana

Parameterc Un its

Results
AAQ-

250270t1

Near tulSW Pit

AAQ-
225270t2
Near Air
Cooling

Con denser
1

Carbon Monoxrde
(co) mg/m3 IS 5182 (part 10).1999 1.1 1.0 40
Benzene {C6H6) pg/m3 lS:5182 (Part-l1) 2012 BDL BOL

3 Methane (CHa) Multi Gas Analyzer 1.2

Hyderabad Waste Mafloqement Prole

SiE Address.

ISDF rr: SLrJ€v fiL- dA4ii
)o.di-oa ' :land c.;i!an',nJ f-,!rn r:,j, r,
' !:!t; r.l r.r,,i1,rrr :r,r, i::r't:

Re su$ainatiIry Llmned

Regble,€d Offic€l

Lerel ll8, Aorobiodo Galaxy.
Hyderabad Xnowledge Cily.
Hilcch Clry Road. Hyderabad-500 O8l rrdis
i !N arc u /r l:t0 t,lt994Pta0t865j

1

lqqqrs4

,s$aed
KRavikumdr
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TEST REPORT

CERTIFICATE N O.'r C.147 gg

Sustoinobilily

Page No's,l ol z
ULR.No:TC-I.47992500000239F
Report No: HWMP/ LAB /ENV/2S0373
Name dnd Address of the Client..

Date of Report

Analysis Starting Date

Analysis Completion Date

Sample Collocted by

Date of Sampling on

Sample Description

Sam

: 04.03.2025

| 28.02,2025

: 04.03.2025

: HWMP-Laboratory

: 26.02.2025

: Amblent Air Quality Samples (Core Zone)

le Reqis on no/Loca tion Details:

Ve e
___,Autho sK.Ravi Kum r

Technical Manager
Y.Swathi

Quality Manager

Re slstsin bility t imited
1$,6, )r.-.a \rt&^t a'.r-. n,:.e:

M/s. Hl-MSW Division,
Jawahar Nagar Site,
Hyderabad. Telangana

sl.
No's. Rag. No's. Locations Parameters

1
AAQ-250615 Near MSW Pit SOz, NOz, Or, NHr, PMro, PMz.s, pb, As, Ni, Bap,

2
AAQ-250616 Near Air Cooling

Condenser soz, Noz, or, NHr, pMro, pMz.s, pb, Ae, Ni, Bap.

Hyderabad Wa3to Manaqeme$t ProFct

$te Add(ess:

TSof at Survey No 684/1,
l)r,ndr!)rl :;.idn'r l,!aalnr,i l,lr r.,p.rn,y
(.,ifrldr3. .1.;ll1in'.i fi,r . qlU il il

Regktered Offlce.

LovelllB, Aurot ndo Galaxy.
Hyderabad Xnourledge Cary
iJitech City Rosd. Hyder3bad-500 08t
:lt l tlo. U74l4trTGl99nPIC0i803i

l: tgl 93936 14222
: nrni,,rr,/rnfJ@i?suatainibitiiv.jom
r)lt )i{r.;': r/nn)ra&.-iu+6it\rbi!iry,1:ofi 

'
,e.I']!tatl.lhiiitY.cnro

@zX

rra\
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-

TEST I{[PORl'

CERTIFIC.{TE NO.TC-14799

ULR.No:TC-147992500000239F

Report No: HWMP/ LAB /ENV/2500373

Parameters Methods

Near MSW Pit 
I

Sulfur Oroxide (SO:) !9,'m: lS 5182 (Pad 2):2012 I5.8

Note: BDL limits br Ienzene &Benzo (a) Pyrene ("0.2)
S0:r. NOr, PMro. PIVLs and NHrare 24 houdy and CO& 03 isl hour monitored values
Repo.ts pertained only to the collecled sample

F reporls shall not be reproduced except rn fu , without written appro,/al of the Laboratory

Sustoinobility

Pagc No s.1 of 2

sr. 
I

No's. J

TEST RESULTS FOR AMBIENT AIR QUALITY MONITORING SAMPLES

Samples are analyzed ,,as is where basis is,,

AAQ .
250615

AAQ.
250616

tSUn

l]ear Air
Cooling

Condenser

CPCB
NAAQM

Standards

180

80

8C

I
t0

K-Ravi
Iechnical Manager

/,:--
A,th;>"-A-sY;*.hl;

Y.Swathi
Ouality Manager

l/todel APM 154 - S. No 248{TD-2O17
ModelAPM154 - S No 3O&DT+2019

] SespirEble Drst SenDter Moder: Apfr, E{io. St No.262OTD-20i7. ptrfiO/2.s S.mohr2 ResFirabb tlsr Sanpter Mod6t. Aplr OB0, Sr. No:gi-OrJ-ZOrS, p li!r.;##;;

End of ftoport

Res u lts

18.5
2. ogen (NOr) pg/m3 lS 5182 (Part 6):2012 38j Particulate Matter (PMr:) Part 23 2012 68 64 100Particulate Matter (PM: s pgtn3 HWMP/SOP/LAB-339 305 605 Leac pg/mr HWMP /SOP/1A8.343 <1 0 <1.0 10
5 Arsenic (As) nglm3 HWMP/SOP/LAB-343 <1 0 .i1 0 6.0

Nrckel (N, ng/m3 HWMP/SOP/1A8.343
Ozone (03) rpg/m3 ls 5 t82 Part lX 197 4 16
Arnrronia NH:) pg/ml lS 5182 (Par-25) 2018 698 662 400
Carbon Monoxide (co) mg/ml rs 5182 n 10):1g-Qg 1.2 1.0

11 Benzene CoHa pqlrn3 Pari-tJ ) tJl 11) 2012 BDL 5.012 Benzo(s)Pyrene (Bap ) lS:5182 (Part- 12) 2014 BOL
301
BDL 10

I

]_-
---

I
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Date of Report

Analysis Starting Date

Analysis Completion Date

Sample Collected by

Date of Sampllng on

Sample Descrlptlon

04.03,2025

28.02.2025

04.03.2025

HWMP-Laboratory

26.02.2025

Ambient Alr Quality Samples (Core Zone)

TEST RESULTS FOR AMBIENT AIR QUALITY MONITORING SAMPLE$

Samplss are analyzed,,as ls whete basis as',

Noto: B0L llnits lor Benz€ne
CO is1 hour monitored valuss
Reports pertained only to the collgcled sample

Report No: HWMP/ LAB /ENV/2S00374
Name and Address of the Cliont..

TEST REPORT

En of

Sustoinobility

Page No's, 1 ol 1

Y.Swathi

.T reports shall not b€ reproducad excepl in full, wilhout written approval of the Labo

AuthoK.Ravi Kuma

Hy(brabad Wastc Manogemeit ftoleal

Technical Manager
1. R6spirabJ6 Dust Sempter
2. ResplrEbto Dusl Ssmphr

Moosr. ApM 860, sr. No .z62.DtD.zoj?.pn,1ot2.u 
"rr*,, ,ooo *ll,Xt%lL:?i.gS+;-r.,,Modet:APM BB0, S,, 

^{o.l82.DTJ-2019. 
pM10/z.S Samp,6r, ModetApMl54 _ S No 30&DTJ-2019

M/s. HI-MSW Division,
Jawahar Nagar Site,
Hyderabad. Telangana

st.
No's. Paramsters Unitg Methods

Results
AAQ-

2506r5
AAQ.

2506'15

Near MSW Pit

1 Methane (CH{
1.1

Should not
exceed 25% of
LEL (650ms/t)

Ste Addess:
TSD, arl S{rvey tlo 684/1,
i)u Ji9.:l 1_ra4(',rrrir,rdr)ar3 M.ii.i:Frli!v
Vc.lrlrdl :.i.'ll,:ax;,, Ii{ ,irr i.r1

Re SurtalDaLility Limited

Reoisrered olllce:
Level llB, Aurobindo Gnlrxy.
l.lyderabad (nowledge City,
rile.h City Road. tlyde.ab.rd S00 08t
alN tln. U 74 l.r0lCl9JlPLl:0lg8.ll

T: +ql 9inJ6 114222

'i orl,.::l-h$r;ntJili;re5u$n(1ab lv coo)
ri., ri rr._,r ?l\.:"t':o{n I r.rr t,;ttr ?l )i,ii,,, ,_, ).r'

iegr :tl.inibilalV.c,)n I

CPCB
NAAQM

Standards
Air

Cooling

Multi cas Analfzer
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-

TEST TiEPOIi.I-

CERTIFICATE NO.TC-1I799

Sustoinobility

Page No's.l of 2U LR. No:TC-147992500000{15F
Report No: HWIJIP/ LAB /ENV/250628
lJame and Address of ahe Clienti

Oate of Report

Analysis Starting Date

Analysis Completion Date

Sample Collected by

Oate of Sampling on

S;mple Desr;ripllon

Samole' qis tralion no/Location Details:

29.03.2025

?6.03.202s

26.03.2025

: HwMP-Laboratory

:25.03.2025
; Arnbicnt Air Quality Samples (Core Zone)

st.
No's. Reg. No's. Pa ra mete rs

SO:, NOr, O:, NH:, PM'0, PM: s, Pb, As, Ni, BaP

SOL NOT, Or, NH:, PMro, PMz.:, Pb, As, Ni, BaP

I

K.Ravi Kumar
Technical Manager

HvderdDad Wrse Manngern€nr piojeil

Y.Swathi
Quality Manager

ne Surtqlnablltty,-rmired

Reg&iEred Otfice
!ev€l 1lB, Aurobindo Galdry.
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ANNEXURE IV

TELANGANA POL LUTION CONTROL BOARD

Lr.No.91/TGPC B/MSW/2O25

To
The Member Secretary,
Central Pollution Control Board,
Parivesh Bhavan,C,B.D.Cum-Offi ce Complex,
East Arjun Nagar, Shahdara,
Delhi-110032.

Sir,
Sub

Ref

Paryavarana Bhavan, A-lll, lndustrial Estate, Sanathnagar,
Hyderabad-500 018 .Phone : 04O-23887S00

89

TGPCB - OA No. 536 of 2024 Registered suo-motu basis by
Hon'ble NGT on the news item tifled 'Waste to Energy:
Smokescreen or solution?' appearing in the lndian Development
Review dated 27.03.2025 and inctuded CPCB as one of the
respondenls - Status of Waste to Energy Plants in Telangana -
Compliance submitted- Reg.

1. CPCB letter Oated 7 .9.2024,11 .11 .2024 addressed to aI
SPCB'S

2. TGPCB letters dt 16.08.2024, 08.01.2025.
3. Hon'ble National Green Tribunal (NGT) in OA No. 536 of

2024 order dated 13.01.2025
4. Hon NGT Order Dated 16.04.2025.
5. CPCB directions dated 09.07.2025.

With reference to the directions issued by the Central Potlution Control Board (CPCB)
and Hon'ble NGT regarding compliance by Waste{o-Energy (WtE) facilities, the status
of compliance and actions taken by the Telangana State pollution Control Board
(TGPCB) is hereby fumished as follows:

2

Direction from CPCB Compliance Status / Action Taken by
TGPCB

Submit reasons
submission of
information as per
NGT direclions

for non-
complete

CPCB and

Comprehensive data collection involved
coordination across multiple departments
and verification processes. Some delay
occuned due to pending submissions from
respective WtE units and analytical
laboratories. All required data has now been
compiled and is enclosed herewith.

Ensure all WtE plants operate
with valid Consent and
Authorizatjon issued by TGPCB

There are 2 No. of \ME plants operaling in
the state

1. tws. Hyderabad MSW Energy Solution
Private Ltd., (by GHMC), Sy No: '173,

JawaharnagaM, Shameerpet(M),
Medchal District which has obtained
cFo & HWA order dated 05.05.2025
valid upto 31 .03.2030. (AnnexureJ)

2. tvl/s Dundigal Waste 2 Energy Private
Ltd., Sy. No. 684/1, Dundigal M,
Quthubullapur (M), Medchal-Malkajgiri
District which has obtained CFO &ljWA

177

ot.31 .07.2025

st.
No

1
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During regular inspections of the Board, it

was observed that the WtE plants are
regularly analyzing the Calorific value of the
RDF received and maintaining records of the
same- As per records, the analysis results
indicate the RDF received is having Calorific
Value in the range of 1688 KCaUKg to 1920
KCal/Kg which is >1,500 Kcaukg

Ensure waste with calori{ic value
21,50oKcaukg is processed for
energy generation as per SWM
Rule 21

J

Ensure analysis & appropriate
disposal of bottom ash & fly ash
(safe use or disposal in secured
landfill)

Regular monitoring and action on
non-compliance

The Board is being submitted monitoring
reports of bottom ash and fly ash analysis
carried out by respective WTE plants through
NABL-accredited third-party laboratory in

accordance with the Solid Waste
Management (SWM) Rules, as the Board
laboratory equipment is not functioning and
repairs are being carried out. The analysis
results are enclosed (Annexure{v). The
TCLP (Toxicity Characteristic Leaching
Procedure) test results confirm that both fly
ash and boftom ash are non-hazardous.

However, the Waste-to-Energy (WTE) plants
are currently disposing of the bottom ash to
the sanitary landfill at M/s. Hyderabad
lntegrated Municipal Solid Waste
Managemenl Project, Sy No: 173,
Jawahamagar M, Shameerpet (M),
Medchal-Malka.lgiri District and the facility is

utilizing the bottom ash as a top layer for
covering the Sanitary Landfill.

The WTE plants are disposing the fly ash to
the TSDF, Dundigal for Secured Land fill.

The Board is undertaking regular monitoring
of Waste{o-Energy MffE) facilities as per
the prescribed schedule under the SWM
Rules. Sampling and analysis are caried out
through NABL-accredited third-party
laboratories to ensure credibility and
transparency. lnstances of non-compliance,
if any, are addressed promptly through
issuance of notices. directions under relevant
provisions (including Environmental
Protection Act 1986), and follow-up
inspections. (Annexure-V)

90

178

order dt:16.06.2023 which is valid upto
31.03.2028. (AnnsxureJl)

> Both the WtE plants are not involved in
processing of Municipal Solid waste.
Vvhereas they receive processed MSW
i.e.. Refuse Derived Fuel (RDF) from
M/s. Hyderabad lntegrated Municipal
Solid Wasle Management Project, SY

No: 173. Jawahamagar (V), Shameerpet
(M), Medchal-Malkajgiri District which is
a separate entity and has obtained
Consent Authorisation of the Board
under SWM Rules,2016 which is valid
upto 31.07.2028. (Annexure-lll)

4.
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review meetings are
conducted with facility operators to ensure
time-bound corrective actions. The Board
also integrated real-time data monitoring
systems with the TGPCB website to
strengthen enforcement and ensure
continuous compliance.

Further, periodic

Ensure online monitoring of Air
Pollution Control Systems, linked
with TGPCB & CPCB

nsure annual monitoring as per
Rule 16(4) and submit complete
action taken/compliance reports in
prescribed format

7 E

91

o The VVIE plants have installed required air
pollution control systems and have installed
Online Continuous Emission Monitoring
Systems (CEMS), with real-time data tinkeJ
to TGPCB and CPCB servers. As per
OCEIVS data of last 6months, a the
parameters are within stipulated standards
as per SWM Rules, 2016.

(Annexure-Vl)

This is submitted for favor of kind information

Encl:As above

ln compliance with this provision, TGPCB is
ensuring that annual monitoring of all \ME
facilities is carried out with respect to waste
processing efficiency, emissions, ash
management, and other environmental
parameters. Till date no exceedence in
parameters is noticed hence. aclion is not
taken on the WtE plants.

The compiled compliance report, in the
prescribed format, to be submitted to CPCB
is enclosed herewith for kind infomation.

Yours failhful

,a MEMBER S
?.w

179
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Annexure-V

5. No ULB Name Total Qty Remediated Qty Balance

1 la lpa lly -1,666
1 ,666 0

2 Zaheerabad 57 ,tO4 57,704 0

3 Bhongir 44,475 44,475 0

4 Naraynapet 17 ,7 73 9,352 8,3 61

5 Pocharam 2,953 2,953

N izampet 12,60s 72,605
1 Dharmapuri 470 470

8 Yellareddy L,770 1,770 0

9 Bheemgal 350 350 0

Ameenpur 37,620 31,520

11 Sircilla 59,519 59,519 0

72 .Jagityal 89,914 89,914 0

13 Medak 40,321 40,32L 0

l4 Gajwel 21,942 21,942 0

1S 37,364 37,364 0

16 Cherial 550 550 0

17 GWMC 4,00,000 3,75,000 25,000

18 Karimnagar 2,47 ,800 1.s0,000 97,800
19 Suryapet 80,000 35,000 45,000
20 Mahabubnagar 1,50,000 1,05,000 45,000
21. Khammam 2,62,24t 1,81,848 80,393

22 Adilabad 7,79,756 !,72,756 7,000
,1 Mancherial 66,392 62,392 4,000

24 (orutla 65,103 5t,47 t 3,632
25 Peddapalli 57,156 50,156 7,000

76 Nizamabad 3,51,532 55,114 2,96,418
27 Siddipet 43,550 43,550 0

Vikarabad 42,978 42,974 0

Total 23,t2,r44 76,92,54O 5,19,504

0

5 0

0

10 0

Mandamarri

3727



93

51.

No
Name of ULB

Total Qty to
be

remediated
in MTs

Total Qty
Remidiated

in MTs

Balance to
be

Remediated
i n [{Ts

Total
land
area

in acres

Reclaimed
Area

in acres

,l
2 3 4 5 6 7

1 Dharmpuri
470

470 0 3 3

2 Huzurabad
25,738 0 75,738 4

3 Jagtiat 89,914 89,914 0 14 14

4 Korutta
65,103

61 ,471 3,632 5.05 4

5 Kothapatty 1,231 0 't ,231 5.2 5.2

6 Metpatty
32,343

5,762 't't.2 0.5

7 1 ,913 0 1 ,913 0.25 0.2 5

8 Sircitla 59,51 9 59,519 0 16.?5 16.25
9 Wardanapet 1 ,711 0 1 ,711 1.8 1.8
10 Choppandandi z,?17 0 z,z't7 5 0

11 Jammikunta
17,772

0 12,772 7.16 0

Narsampet 2,162 0 2,162 ,1

0

1l ParkaI 1,351 0 1,351 3 0

14 Vemutawada
44,372 0 44,372 0

15 lbrahimpatnam
17 ,801

4,756 13,545 8.04 0.5

It) Jatpatty 7 ,666 7 ,666 0 9 9

17
Pedda
Amberpet 13,779

0 't3,779 5 5

18 Shadnagar
32,550

8,757 23,793 5 1

19 Adibatta 1,363 0 1,363 2 0

20 Thukkuguda 8,205 0 8,205 2 0

71 Dornakat
320

0 320 3.5 1.5

22 Khammam 7,62,241 1 ,83,779 78,51? 48
-r7

Kothagudem 1,12,',t17 28,913 83,204 24 5

24 Mahabubabad
62,685

39,648 25 '18

25 Manuguru
16,410

16,410 6 6

76 Thorrur
14,008

0 14,008 5 5

27 Wyra
13,020

0 13,020 3.2

Annexure-Vl

4

26,581

Raikat

1Z

5.03

z0

23,037

0
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5t.
No

Totat Qty to
be

remediated
in ,'ATs

Total Qty
Remidiated

in MTs

Balance to
be

Remediated
in MTs

Total
land
area

in acres

Reclaimed
Area

in acres

1 z 3 4 5 6 7

z8 Yettandu z't ,9't3 ?.1,913 0 5 5

29 Madhira
23,725 0 23,725 5 0

30 Maripeda 2.,524 0 2,5?4 5 0

31 Patwancha
39,914

0 39,914 3 0

J1 Sattupatti
12,834

0 12,834 8 0

3l Bheemgat
3s0

350 4 4

34 Bodhan
43,906

28,093 1 5,813 22 12

35 Nizamabad 3,51,532 62,760 2,89,272 51 3

JO Yeltareddy 't ,170 't ,170 0 10 10

37 Armoor
16,097

0 16,097 11 0

38 Banswada
17 ,409

17 ,409 8 0

39 Bhainsa
1'1 ,550

0 11,550 1 5.5 0

40 Kamareddy
77 ,269

2,041 75,228 12.4 0

41 Khanapur 5,444 0 5,444 2 0

42 Nirmat
33,468

0 33,468 't3.22 0

43 Chandur 4,624 0 4,624 1 .09 0

44 Chityal 3,681 0 3,681 2 0

45 't6,727 0 16,727 0

46 Ha tiya 4,446 0 4,446 1.2 0

47 Huzurnagar
12,344

0 12,344 '10 0

48 Kodada
28,540

0 0.2 0

49 Miryatguda
33,639

0 33,639 6 0

50 Natgonda
64,?78

0 64,278 22 0

51 Nandikonda 4,34',1 4,341 3 0

52 Nerducherla 2,626 0 ?,626 2.36 0

53 Tirumatagiri 1,648 0 1 ,64E 1.15 0

54 Bhongir 44,415 44,415 0 5 5

55 Dundigat 20,872 z0,872 0 10.34
56 Jangaon 17 ,740 3,381 10 7

Name of ULB

0

0

Devarakonda 6.34

28,540

0

'10. 34
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sl.
No.

Name of ULB

Total Qty to
be

remediated
in l{Ts

Total qty
Remidiated

i n l{Ts

Balance to
be

Remediated
in MTs

Total
land
area

in acres

Reclaimed
Area

in acres

1 2 3 4 5 6 7

21 ,121

57 Nagaram
17,430

0 17,430 5 5

58 Nizampet
1 2,605

550 12,055 10 10

50 Pocharam 2,953 470 2,483 0.5 0.5
60 Thumkunta 1 5,203 15,203 0 0.16 0.16
61 Alair 1 ,185 0 '1 ,185 1 0

62 Choutuppat
16,824

0 't6,824 3 0

63 Ghatkesar 3,370 0 3,370 3 0

64 Mothkur
12,572

0 12,572 5 0

65 Pochampatty 1,329 0 1 ,329 6 0

66 Yadagirigutta 2,196 0 2,196 0

67 Aditabad 1 ,19,756 't,19,756 0 36.2 30

68 BetLampatty
34,170

0 34,170 10 10

69 Kagaznagar
34,810

28,952 s,858 16.1 5 14

70 Kyathanpatty 34,092 0 7 7

71 Mancherial 66,392 66,392 0 21 .07 '15

72 Mandamarri 37 ,364 37 ,364 0 5 5

Manthani
't 1 ,870

0 11,870 1 1

74 Peddapatti 57,156 57,156 6

Ramagundam
14,609

0 14,609 10 10

Bhupattapatty 6,'t51 0 6,1 5'l 3 0

77 chennur
14,724

14,724 10 0

78 Luxettipet
10, 1 53

0 10,'153 1.? 0

79 Naspur
49,003

218 48,785 10 0

80 8,411 0 8,411 0.2 0

81 Narayanpet
17,713

9,352 8,361 2 1

82 Wanaparthy
22,338 4,511 17 ,827 5 1

83 Atampur 7,497 0 2,497 2 0

84 Amarchinta 2,150 0 2,150 0

85 Atchampet 8,81 6 0 8,816 0

86 Atmakur 1 ,447 0 1 ,447 0

5

34,092

0

75

76

0

Sutthanabad

0.1

6

0.1

3730



96

sl.
No.

Name of ULB

Total Qty to
be

remediated
in Ts

Total Qty
Remidiated

in MTs

Balance to
be

Remediated
in MTs

Total
land
area

in acres

1 2 3 4 6 7
Bhoothpur 1 ,719 0 1 ,719 1 0

88 GadwaI 7 ,179 590 6,589 5.19 0

89 leeja 7 ,686 0 7 ,686 4 0

90 Jadcherta
53,713

0 53,713 6 0

91 Katwakurthy 8,712 0 8,712 3

Kottapur
11,1't3

0 't1,113 5 0

93 Kothakota 7,651 0 7 ,651 1 0

94 Makthat
11,065

0 11,065 4 0

95 Nagarkurnoot 8,592 0 8,592 0

96 Pebbair z,820 0 2,820 4 0

97 Waddepatte 8,81 7 0 8,81 7 5.08 0

Cheriat
550

550 0 0.8 0.8

99 Gajwet 21 ,947 21 ,942 0 10 10

100 Medak 40,371 40,37'l 0 7 7
'101 Parigi 9,984 0 9,984 4 4

Siddipet
43,550 43,550

0 10

103 Tettapur
12,158

1 ,006 21 ,152 5 1

104 Vikarabad 42,978 42,978 0 10.03 10.03
105 Zaheerabad 57 ,104 57 ,104 0 5 5

r06 Andote-Jogipet 1 ,746 0 't,746 2 0

'107
16,414

0 16,414 ,l
0

108 Dubbaka 1,790 0 1 ,790 6.31 0
109 Husnabad 6,412 0 6,412 5 0

110 Kodangat 1 ,842 0 1 ,842 1 0

111 Kosgi 5,64 0 5,6q 1 .24 0

11?. Narayankhed 9,291 0 9,291 8.39 0

113 Narsapur 7 ,238 0 7 ,?.38 5 0

114 Ramayampet 5,234 5,234 2 0

115 Sadasivpet
15,648

0 1 5,648 5

116 Sangareddy
40,000

0 40,000 4.18

117 Tandur 6,01 5 0 6,01 5 6 0

118 Thoopran
10,036

0 10,035 1 .24 0

119 Ameenpur 31 ,620 0 10 10

Reclaimed
Area

in acres

5

0

9?

5

98

102 10

BoLtaram

0

0

0
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st.
No.

Name of ULB

Total Qty to
be

remediated
in MTs

Total Qty
Remidiated

in MTs

Balance to
be

Remediated
in MTs

Total
land
area

in acres

Reclaimed
Area

in acres

1 z 4 5 6 7

31,520

120 GWMC 4,00,000 3,75,000 25,000 32 25

121 Karimnagar 7,47 ,800 1 ,20,000 1 ,27 ,800 7.5 3

122 Mahabubnagar 1,32,400 1,05,000 z7 ,400 10 5

't23 Suryapet
80,000 35,000 45,000 28.23 0

Total 3E,46,456 19,37 ,636 19,08,81 9 900.35 3 8 7.03

3
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Annexure Vll

Photoffaohs taken durins work in prosress
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July 05, 2023

To,

The Municipal Commissioner
Greater Hyderabad Municipal Corporation
Hyderabad
Telangana

Subject: Providing Technical Advisory Services in the Bid Process for Biomining of Capped
Legacy Dumpsite of GHMC at Jawaharnagar lncluding Assessmenl Studies on
Suitability for Bio-mining by Retrieval and Characterization of Decomposed Municipal
Solid Waste

Our Reference: DRD/CE/DNS-1I 122-23 daled 15.06.2022

Dear sir,

It was a pleasure to be associated with you and your colleagues on this so very important

project.

The proposed studies have been completed successfully, within the stipulated time, and

I am submitting the final report Studies on Suitability of Decomposed Municipal

Solid Waste for Bio-mining at Jawaharnagar Capped Dumpsite, Hyderabad to you

for your kind perusal and records.

ln case you have any queries/clarification, please contact the undersigned.

Also, as the project has been completed, please release the remaining 10% amount as

per the MoU.

Regards!

A .r1A -A;Z(
Dr. D. N. Singh FNAE, FASCE, FICE(UK)

D.L. Shah Chair Professor for lnnovation
Department of Civil Engineering

Cell: +919820758508

Email: d ns@civil.litb.ac. in

www.civil.iitb.ac. in/-dns
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on

Studies on Suitability of Decomposed MunicipalSolid
Waste for Bio-mining at Jawaharnagar Capped Dumpsite,

Hyderabad

Submifted to

Greater Hyderabad Municipal Corporation (GHMC)

by

Goli Venkata Siva Naga Sai
Mrunal Sunil Bokade
Yogendra Narayanan

Sinny Manohar
Kamran llahi

Prithvendra Singh
(Research Scholars)

Pintu Kumar Saw
(Undergraduate student)

and

Prof. D. N. Singh
Principal lnvestigator

&
D.L. Shah Chair Professor for lnnovation

ENVIRONMENTAL GEOTECHNOLOGY LABORATORY
DEPARTMENT OF CIVIL ENGINEERING

INDIAN INSTITUTE OF TECHNOLOGY BOMBAY
MUMBAI- 400076, INDIA

July 5, 2023
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1. Background

Landfill biomining (LFM) of existing dumpsites and landfills has been encouraged to

avoid the contamination of the geoenvironment (soil, groundwater, and air), recover the

precious land occupied by these facilities, and utilization of landfill-mined residues (LMRs)

such as plastics, glass, metals and combustibles and soil-like materials for different

applications. Nevertheless, to decide on the feasibility of LFM, it is crucial to ascertain the state

of decomposition of the MSW in the landfill/dumpsite. This would not only help in

understanding the utilization potential of LMRs but also help in finding the answers to

questions such as whether the MSW in the landfill is suitable to be mined, ascertaining possible

issues that can arise during mining operations, and the methodology to be adopted for landfill

mining, etc. In this context, the state of MSW in a landfillidumpsite can be determined easily

by characterizing the samples of DMSW collected from a landfill for their physical and

chemical characteristics. Based on these investigations, a further decision on LFM should be

taken. Further, geophysical investigations such as Multi-channel Analysis of Surface Waves

(MASW) and Electrical resistivity tomogaphy (ERT) would help in understanding the

subsurface properties ofthe landfill. This would also help to identify leachate and gas pockets

that could become an issue during mining activity ifnot known in advance.

As per the directions of the National Green Tribunal (NGT) Principal Bench, Greater

Hyderabad Municipal Corporation (GHMC) is prepared to take up the biomining of capped

Jawahamagar Dumpsite, Hyderabad and called for tenders. However, as the dumpsite has been

capped recently (i.e., 20t8), the GHMC approached Prof. D. N. Singh, Department of Civil

Engineering, lndian lnstitute ofTechnology Bombay, for help in several technical aspects such

as evaluating the readiness of the capped dumpsite for biomining, evaluating the technical

proposal received for biomining operation, establishing the methodology for biomining, etc.

Keeping these in view, a scientific study on capped dumpsite at Jawahamagar, Hyderabad, is

planned by the Indian Institute of Technology Bombay under the supervision of Prof. D. N.

Singh, IIT Bombay. In this regard, to evaluate the readiness of the capped dumpsite at

Jawahamagar, Hyderabad, for biomining, a study has been proposed by IIT Bombay The

technical aspects of the study proposed are mentioned below.

2. Scope of work

The broad scope of this proposal is to help GHMC in the bid process and carry out

geophysical investigations, retrieval, and characterization of the decomposed MSW (DMSW)

samples at Jawaharnagar landfill Hyderabad (refened to as JLH).

I
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The detailed scope of the work is mentioned below:

r Guiding GHMC in the bidding process for the work of biomining of the capped legacy

dumpsite.

o Conducting geophysical investigations, namely Multichannel Analysis of Surface

Waves (MASW) and 2-dimensional Electrical Resistivity Tomography (2D-ERT) on

the dumpsite at different locations to understand the subsurface features.

. Extensive sampling of DMSW samples from different locations.

. Seglegation and characterization of the DMSW samples for their Physico-chemical

parameters.

r Establishing the present state of the decomposition of the MSW.

r Characterization of leachate samples (if any) during the sampling of the DMSW from

different boreholes.

. A critical analysis ofthe way forward.

3. Reconnaissancesurvey

Based on the data shared by GHMC oo 22.04.2022, a proposal was prepared by IIT Bombay

and shared to conduct the investigations within the scope mentioned above. The study broadly

involves conducting geophysical (MASW and ERT) investigations and retrieving and

characterizing the DMSW samples.

In this context, the IIT Bombay team, along with the representatives of M/s. Ramky

Enviro Engineers Ltd. (REEL), Environmental protection Training and Research

Institute, Hyderabad (EPRTI), and GHMC visited the site to select the locations for
conducting Geophysical investigations at the JLH site (refer to plate 3.1). This exercise would

help in selecting the subsequent locations for retrieving the samples from the landfill without

causing much harm to the existing cover, gas and leachate collection systems.

-)
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T

(a) (b)

(c) (d)

(e)
(f)

Plate 3.1 Photographs depicting the site visit
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4. Proposedlnvestigations

4. 1 Geophysical Investigations

Based on the site visit and the information given by the REEL, EpTpJ and GHMC

representatives, locations for the Geophysical investigations have been selected, as

reprresented in

Plate 4-1- Please refer to Lines I to 5 (designated as Ll to L5). Lines Ll to L4 have been

selected based on the maximum height of the landfill at these locations, whereas L5 has been

selected to identi$ the presence/absence ofleachate pockets as it is a lowJying area previously

and close to leachate ponds. The preliminary site survey helped us estimate that each MASW
and ERT investigation should be conducted for 3000 meters.

Plate 4.1 rhe Google Earth map of the JLH depicting the rocations serected for Geophysical
investigations

4.2 Retrieval ofDecomposed MSIV from JLH and Characterization

The top cover (including vegetative and cray cover) and other geotextile layers will be

removed manually. Followed by a flight auger (diameter ranging between 100 and 300 mm),
aftached to a pile-driving unit, wilr be inserted in rhe capped tandfill to dr l a borehole using
hydraulic equipment (Mohammad e t aL.,2021). The DMSW and leachates obtained at different
borehole depths will be cotlected. Borehole drilling from the top ofthe landfill will be initiated
by inserting a mild steel casing. The casing helps in stabilizing the borehole during the dr ling
operation. The drilling would be continued as deep as possible based on the site conditions,
considering the safety of buried ut ities. A sampling of MSW wilr be done every 2-3 m or
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wherever changes in the strata. The landfill operator should seal the boreholes after the

sampling is completed. The retrieved samples will be spread on a clean geomembrane (near

the borehole on the two loops) and divided into four quarters with the help of a shovel.

Furthermore, the MSW samples (=J- l0 kg) would be randomly collectedfor three quarters for

laboratory testing. The leftover samples of MSW should be backfilled into the boreholes.

Depending upon the state of the exhumed MSW samples, their storage at 4 oC, in a refrigerator

at the site will be done. Subsequently, the samples will be transported to the IIT Bombay

laboratory for their characterization, as mentioned in the following.

4.3 Characterization of the DMSW samples

4.3.1 PhysictlCharucleristics

The DMSW was proposed to sieve through a 20 mm size sieve followed by the manual

seglegation ofthe retained portion into various fractions such as plastics, textiles. metals. glass,

paper, etc. Further, the <20 mm fraction considered as soillike materials was proposed to be

tested for moisture content and specific gravity.

1.3.2 ChemicalCharaaeisrtcs

The biochemical processes involved in the decomposition of MSW in a landfill

transform the organic matter (oM) present in it. with this in view, the chemical parameters of

MSW, namely, volatile solids, elemental content, total organic carbon, ammonium and nitrate

nitrogen and heavy metals, were proposed to be performed on the MSW samples retrieved from

the landfill. In addition to the characterization of MSW. testing of a few leachate samples for

their chemical parameters (viz., pH, EC, TOC, COD, sulfates, phosphates, nitrate-nitrogen,

ammonium-nitrogen, and heavy metals) was proposed.

Based on the above-mentioned comprehensive testing protocol, the readiness of the

JLH for booming will be established. If the dumpsite can be mined, the recommendations for

initiating mining was proposed to be submitted to GHMC.

5. Details ofthe Investigations and Results

5. I Geophysical Investigations

llT Bombay engaged Fugro Geotech lndia Pvt- Ltd. (FGTL) to conduct MASW and 2-

dimensional ERT as a part of geophysical investigations and the results are presented in the

following. Please note that the results ofgeophysical investigations for Line-5 are not generated

appropriately. So, data for line-5 is missing from the repon.

5
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Different representative locations and stretches on the JLH were selected, refer to

Plate J.1, and a total of 3000 m length was covered. The coordinates of the start and

end points for each stretch are mentioned in Table 5.1.

Plate 5.1 The Google Earth map exhibiting the actual stretches of the MASW and ERT
lnvestrgatlons

Table 5'l Coordinates for start and end points ofMASW and ERT investigations

Strt Coordin.t.t End Coordin.t.r Una L.rrgdr (m,

E ning Llorthiltg Eaning Nonhing

l91r99t ! :!{55a 7! 19r875.6 :ar
:l,arr5!.61 t93900s: :r,$ 3a 6J ,9346579 ,56

2!5091: 191465.1_i 244443 i7 1919@i.3 lt5
:l-.6::.65 19190!:.2 ::!:tr:a a9 !9rasslr.1 2!5
2tt?ar 9- !9t4687.1 :44169 86 193ar9().t 108

.:{1168 09 ll,3469:5 lrirr99 6 ,9ll:91s lo8
:!t30f.70 t919060 6 1ll.l,rto 6rt lt6
:3rolt 5: 193919r.5 :l-loo! 7t 19r90en:

241J98.79 t9JA_a55.1 i4,$ 57 ?l 191896:.6 !.tf
:rE5ra!l1 193!S"5 2!43:5 79 1933s76.6

t4r55t.57 19l3ar8..! :a!355 0a 191677:.? 216

::r.a5!o:tt 193a:o;., :r,1!6a !l 19r8r!6 5 !15
:1t39 5 78 19J90a5.1 ta+ral6! 1934619 5

The results obtained from the analysis are depicted in Figure 5.1 to 5.12.
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Details ofthe subsurface properties obtained from the MASW are listed in Table 5.2.

It can be observed from Table 5.2 and Figure 5.1 to Figure 5.12 that the majority portion ofthe

JLH contains loosely compacted material, which can be due to the (i) presence of a high

percentage of leachates and (ii) undecomposed MSW.

Table 5.2 The expected lithology for corresponding shear wave velocities provided by FGTL

Loosah Compactad lryer or
Modarataly waek compactioo

O.rl 8lu. to Eluc
Layer 'l < 200m/re(

Layer'2
W..t to Mod.r.lclv stifr laylr with

moderate compactlon
Slur to Cyin

Lrycr -3 ilOO to 75O m/r
Strff lo Mod.ratrly Strong tradld

l.y.r with Modcratcly etrong
compaalton

Cyan to LarDon Gr€an

Ldyer -4 >75O m/s Strong and hathlv compacl.d laycr L.mon Grcln lo R.d

Further, to identiry the presence of leachate and the state of the MSW, 2D-ERT

investigations were conducted and the results are presented in the following (Lines I to 14 in

Figure 5.13 to 5.25).

Figure 5.13 2D- electrical resistivity imaging map for Line-l

Shcar Waw Vcbcity
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lraa.?r--r -rr-aa

Figure 5.14 2D- electrical resistivtty imaging map for Line-2
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Figure 5.15 2D- electrical resistivity imaging map for Line-3
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Figure 5.16 2D- electrical resistivity imaging map for Line-4
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Figure 5.17 2D- clectrical resistivity imaging map for Linc-6

Figure 5.18 2D- electrical resistivity imaging map for Line-7
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Figure 5.19 2D- electrical resistivity imaging map for Line-8
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Figure 5.20 2D- electrical resistivity imaging map for Line-9

aa-aar.::--aa.a ats--r-

Figure 5.21 2D- electrical resistivity imaging map for Line-10

Figure 5.22 2D- electricat resistivity imaging map for Line- l I
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---l-, i-[r-! aa----

Figure 5.23 2D- electrical resistivity imaging map for Line-12
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Figure 5.24 2D- electrical resistivity imaging map for Line-13
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Figure 5.25 2D- electrical resistivity imaging map for Line- l4
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Based on the 2D ERT imaging results presented in Figures 5.13 to 5.25, it can be

observed that the MSW at most of the locations of JLH possesses low electrical resistivity,

which is indicative of the presence of sanrated MSW with different salts and dissolved

compounds. Moreover, Figures 5.12, 5.13, 5.15, 5.17 to 5.21 depict that the JLH consists of
several isolated locations with extremely low electrical resistivity. Such isolated low-electrical

resistivity locations could be due to the presence of saturated MSW, which is prone to

decompose in due course, or conductive materials such as metals. This state of MSW will also

be a root cause for the generation of combustible gases such as methane.

6. Details of the MSW sampling and on-site segregation

Before initiating sample collection, the soil cover, followed by geotextile, was removed

carefully to avoid damage to the landfill cover system. Subsequently. a flight auger of =165
mm diameter attached to a drilling machine was inserted in the specific borehole location (refer

to

Plate 6.Ia). Samples were collected from different depths, until the hard strata or the

presence ofliquid interface is encountered. Details of the borehole location, termination depth,

and the number of samples collected are mentioned in Table 6.1. A total of t 6 boreholes were

executed to retrieve 150 samples. The samples thus obtained were removed manually from thc

auger (refer to

Plate 6.Ib-d) and sieved through a l0 mm sieve (refer to

Plate 6.2a). Subsequently, the coarse- and fine- fractions were weighed and the data is

tabulated in Table 6.2. These fractions were packed in airtight pressJock bags to prevent

moisture loss, ifany. (refer to

Plate 6.2b and c). Subsequently, the airtight bags were packed and transported to IIT
Bombay for further testing/analyses (refer to

Plate 6.2d and f). Later, the boreholes were sealed by the landfill operator (refer to plare

6.3).

Incidentally, during the sampling, a few of the boreholes released foam,ibubbles/liquid
(refer to Plate 6.4a to c), which are indicative of the presence of undecomposed MSW.

t8
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Plate 6.1 Images depicting the flight auger and the sample collection procedure
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BH Location Termination
Depth (ft)

Depth till
Sample

Collected (ft)

Termination
depth (m)

Nos. of
Samples

Retrieved
BH- 1 Near Line l3 End 85.50 80 26.06 8

BH.2 Near Line 14 End 105.50 100 32.16 t0

BH.3 Near Line I End 88.25 80 26.90 8

BH-,1 Near Line 2 End 124.50 120 37.95 t2

BH.5 Near Line l3 Start 104.50 r00 3 1.85 10

BH-6 Near Line l2 Start 126.25 120 3 8.48 12

BH.7 Near Line l0 Start 127 .50 120 3 8.86 tl
BH.8 Near Line l4 Start ts.75 l5
BH-9 Near Line 3 Start r 5.50 l5 3

BH.IO
Near Line 2 Start /

Centre
t39 12.37 1,1

BH-I I Near Line I Start 138.50 r30 42.21 l3
Near Line l0 End /

Line 8 Centre
139.00 139 12.37 l.l

BH-I3 112.25 t20 Jr+.- I It

BH- I4 Near Line 9 End 19.25 l5 5.8 7 3

BH.I5 Near Line 4 Centre I r 1.50 110 33.99 t2
BH-16 Near Line 4 End 23.50 20 7.16 3

Total d€pth 449.96 150

Table 6.1 Details of the boreholes and number of samples collected

20

4.80

t 39.00

BH.I2

Near Line 9 Centre
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Plate 6.2 Images depicting the on-site segregation, weighing and packing ofthe samples

being witnessed bY the GHMC
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Table 6.2 Details ofthe coarse- and fine- samples obtained from the in-situ segregation

Sample
No,

Depth (m)
Weight of sample (kg) Percentage lveight

Total >l0mm <l0mm >10 mm <10 mm

Borcholc-0I
I 3 1.64 3.89 0.75 83.84 r6.l6

6 4.86 4.02 0.tt4 82.72 17.28

l 4.06 3.60 0.46 88.67 11.33

I I2 7.28 6.30 0.98 86.5,1 r3.46
5 l5 3.52 82.21 17.76

6 t8 6.24 5.02 t.22 80.45 19.55
7 2t 3.88 2.99 0.89 77.06 22.94
li 24 6.80 s.3 5 78.68 2t.32

Boreholc-02
9 J 8 t.lt 86. I3 l3.88
t0 6 rJ.96 7.62 85.04 14.96
ll I 6.22. 5.4 0.82 86.82

t2 6.2 5.36 0.8.1 86.45 13.55
l3 t5 6.56 5.s8 0.98 85.06 14.94
t4 l8 6.72 6.05 0.67 90.03 9.97
l5 2l 6.82 5.s5 1.27 8 1.38

l6 21 6.4 1.95 1.45 77.34 22.66
27 6.31 4.68 t.6l 74.17 25.83

t8 30 4.88 3.79 1.09 77.66 22.34
Borrhole-03

19 l 6.t8 5.3 5 0.83 86.57 13..{3
6 5.95 4.88 1.07 82.02 17.98

zt 9 3.r6 0.61 80.70 19.30
22 t2 3.68 2.98 0.7 80.98 19.02
23 l5 1.82 3.85 0.97 79.88 20.t2
24 I8 5. l3 l .08 78.95 2l .05
25 2t 3.9s 3.09 0.86 78.23 2t.77

3.96 3.05 0.9 t 77.02 22.98
Borrhole-l){

27 3 3.1 z.7s 0.15 88.71 11.29
28 6 3.05 2.s6 0.49 83.93
29 9 5.3 I 4.st 0.8 84.93 t 5.07
30 t2 5.22 4.39 0.83 84. r0 15.90
3l l5 1.82 3.2s 0.57 8s.08 14.92
32 l8 .1.48 3.69 0.79 82.37 17.63
J' 5.04 4.05 0.99 19.64

21 4.96 L06 82.39 17.61
35 27 5.25 4.22 1.01 80.38 t9.62

11

)
I

4.28 0.76

1.45

6.89

1.34

r3.l8
l2

t8.62

17

20

2.5s

4.05

26 :4

16.07

2t 80.36
6.02
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36 30 4.32 3.52 0.8 81.48 18.52

37 33 1.25 78.12 2 r.88

38 36 5.92 4.55 t.37 76.86 23.14

Boreh olc-05

39 3 6.1 I 5.15 0.96 I 5.71

r10 6 5.75 1.78 0.91 83.13 t6.87

4l 9 3.25 2.68 0.57 82.46 t'l .54

12 t2 3.78 3.05 0.73 80.69 19.3 I

+3 l5 1.25 3.35 0.9 78.82 2r.18

14 l8 5.03 3.96 1.07 78.73 2t.27
45 2t 5.02 4.01 I .01 79.88 20.12

4.15 3.29 0.86 79.28 20.72

17 27 3.5 8 1.02 77.83 22.r7

5.78 ,1.48 1.3 77 .51 22.49

Boreholr-(16

49 l 5.88 4.98 84.69 15.31

50 6 3.09 2.58 0.51 83.50 16.50

5l 9 3.1 I 2.56 0.55 82.32 t7.68

52 4.88 3.98 0.9 8 1.56 18.44

53 l5 5.08 4.25 0.83 8i 66 16.34

54 3.23 0.73 8l .57 I 8.43

2l 5.07 0.9n 80.67 19.33

56 21 4.89 3.88 L0l 79.35 20.65

57 27 s.42 4.29 l.t3 '79 t5

58 30 5.01 4.05 0.97 80.68 19.32

59 33 3.65 2.88 0.7'7 78.90 21.10

60 4.36 3.41 78.21 21.79

Boreholt-07
6l 3 4.25 3.69 0.56 86.82 13.18

62 6 5. l2 4.3 8 0.7,1 85.55 14.45

63 9 5.88 5.04 0.8.r 85.7 t 11.29

64 5. l6 4.36 0.8 ti4.50 15.50

65 l5 4.5 5 0.76 83.30 t6.70

66 l8 3.89 3.25 0.6,1 83.55

67 2t 5.88 4.85 1.03 82.48 17.52

68 2l 4.96 4.01 0.95 80.85 19.15

69 2l 4.02 3.2s 0.71 80.85 19.15

30 5.95 ,1.68 1.11 '78.66 2t.34
'71 3l 5.68 4.49 r.l9 20.95

72 36 4.75 3.35 0.9 78.82 2t.18
Boreholt-0E

73 1.5 3.s2 2.17 1.35 6l .65 38.3 5

14 J 5.18 I f) 3.93 24.13 75.87

23

129

3.32 0.93

84.29

46

4-b

.18 30

0.9

t2

l8 3.96

55 4.09

20.85

36 0.95

t2
3.79

16.45

10
79.05

3764



130

75 1.5 4.30 0.80 3.50 18.60 8l .40

76 5 5.27 2.t6 3.1 I 40.99 59.0 t

77 l0 6.56 2.16 4.40 32.93 67.07
78 l5 7.25 2.80 4.45 38.62 6l .38

llorehole- I0
J 6.25 0.99 86.33 t3.67

80 6 3.38 2.89 85.50 1,1.50

fit 9 3.30 2.7 5 0.55 83.33 16.67

82 l2 2.82 2.3 8 0.41 84.40 15.60

83 l5 2.65 2.25 0.40 15.09

l8 4.32 3.89 0.43 90.05 9.95

tt5 ll 3.32 2.78 0.5,1 83.73 16.27

86 21 4.44 3.76 0.68 84.68 15.32

87 5.62 1.00 82.21 17.79

30 5.79 r.36 80.98 19.02

89 JJ 7.05 5.58 t.47 79.t5 20.85
90 36 4.65 1.27 21.15
9l 39 6.44 1.99 1.45 77.48 22.52
92 41.'7 2.65 2.05 0.60 22.64

Borehole- l I
93 3 4.42 3.80 0.62 85.97 1.1.03

94 5.6s 4.7 5 0.9t) 84.07 15.93
95 5.80 4.88 0.92 84.14 15.86

96 t2 .1.82 3.95 0.87 81.95 18.05
97 l5 6.02 1.96 1.06 82.39 17.61
98 t8 5.62 .1.88 0.'71 86.83 13.17
99 2I 1.12 3.91 0.51 I1.54
t00 .1.90 8l .94 18.06
r0t 27 4.8s 3.85 1.00 79.38 20.62
l0l 30 .+.68 0.92 83.57 16..11

103 33 6.44 1.39 78.42 2 r.58
104 36 .1.-+l 3.39 1.03 76.70 23.30
105 39 5.86 4.36 l .50 74.40 25.60

Borehole- l 2

106 J 6.26 5.41 0.85 86.42 13.58
107 6.36 5.25 l.ll 82.55 I7 .45
108 9 6.65 s.65 1.00 84.96 15.04
109 5.85 4.98 0.87 85. l3 1.1.8 7

ll0 l5 5.96 s.08 0.88 85.23 11.'t7
lu l8 4.48 3.9s 0.53 88. l7 I 1.83
|2 2t 4.78 3.99 0.79 83.47 16.5 3

I 13 71 6.62 5.54 1.08 83.69 16.3 I

24

Boreholt-09

79

0.4s

84.91

rJ4

27 1.62

88 7 .15

5.92 78.55

77.36

6

9

88.46

5.98 1.08

5.60

5.05

6

I2
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lt4 27 4.45 0.66 85.t7 14.83

ll5 30 6.80 s.32 r.48 78.24 2t.7 6

ll6 33 5.30 1.25 19.81

117 36 7.98 6.25 1.73 "t8.32 2 1.68

It8 39 6.41 5.22 l.t9 I 8.56

l l9 4t.7 6.84 5.M 1.40 79.53 20.47

Bo rrh olc- 13

120 -) 5.68 s.04 0.61 88.73 I1.27

Il 6 5.25 4.36 0.89 83.05 r6.95

9 1.35 3.79 0.56 87. l3 t2.87

123 t2 3.8tt 3.25 0.63 1r3.76 16.24

124 t5 5.25 4.65 0.60 88.57 11.43

125 l8 6.25 5.58 0.67 89.28 10.72

t26 21 6.62 5.65 0.97 85.35

t27 It '7.02 5.78 t.24 82.34 t7.66

ll8 27 5.22 1.22 1.00 80.84 19.16

30 3.89 3.1 8 0.71 81.75 I 8.25

r30 3 1.5 5.1 I 0.96 81.21 18.79

l3t 33 4.78 1.85 0.93 80.54

t32 33.6 5.88 .1.65 r.23 79.08 20.92

Ilorrlrole-ll
1.5 9.02 2.81 6.21 31.15

134 J 6.34 2.78 3.56 43.85 56. l5

t35 4.5 7.96 3.96 4.00 49.75 50.25

Borchole- l5
136 J .1.11 3.69 89.78 10.21

137 6 5.1 I 4.38 0.73 85.71 t1.29

ll8 9 5.04 89.68 10.32

r39 t2 3.65 3.15 0.50 86.30 13.70

140 t5 .1. l8 3.59 0.s9 85.89 t4.l I

l4l t8 5.0r 4.t9 0.82 83.63 16.37

142 ll 4.29 3.72 0.57 86.71 t3.29

143 :+ 6.1 l 5.02 1.09 82. l6 17.84

t11 27 3.65 3.02 0.63 82.71 t7.26

I,15 30 5.42 l.0rl 80.81 19.19

t46 ]J .1.45 3.5s 0.90 79.'78 20.22

33.6 3.98 3.09 0.89 77.64 22.36

Borehole-16

148 l0 3.05 2.75 0.3 0 90.t6 9.84

149 I5 3. l2 2.'15 0.37 88.14 11.86

150 20 3.85 0.50 88.5 I il.49

3.79

r.05 80.19

81.44

tr.

14.65

129

4.15

19.46

I JJ 68.85

0.42

5.62 0.58

4.38

t47

4.35

25
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(a) (b)
Plate 6.3 The photographs depicting the borehole and its closure

(a) (b)

Plate 6.4 The photographs depicting tr," r.flr,ut" and bubbre formation and bursting by
landfill gas emission the release of foam/bubbres/liquid from a typical borehole
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7. Processing and characterization of the DMSW @ IIT Bombay Laboratory

The coarse fraction, i.e., >10 mm obtained from the site, was further segregated into

plastics, textiles, residues (such as fine dirt and mixed waste) and stones, and the weight of

each ofthese fractions was recorded. For this purpose, l/3'd of the total samples available from

each borehole were selected randomly. The coarse-fraction is particularly useful for subsequent

estimation of calorific values. The photographs depicting the laboratory segregation process

are mentioned in Plate 7.1. Subsequently, each fraction's total weight and percentage are

mentioned in Table 7. I . From Table 7. I, it can be observed that a significant fraction of the

coarse fraction is plastics, followed by residues and stones. However, it can be observed that

combining all together (i.e., coarse- and fine- fractions), fine fractions and residues will be a

large fraction that is prone to decomposition. Hence, subsequent characterization of these

fractions is a must.

(a) (b)

(d)

(e)

Ptate 7.1 Images depicting the laboratory segregation process of the coarse-fractions
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BH Depth (m)
Weight (g) Percentage weight

Textile Rcsidues Stoncs Total Plaslics Tc\tile Re\idues Stoncs

BH-O I

t2 234 157 772 r 163 20.12 13.50 66.i8 0.00

I5 308 l6l 890 0 r 36l 22.63 I 1.98 65.19 0.00
21 4'15 t77 12.13 I 865 23.86 9.49 66.65 0.00

A.g 32e s68 0 1.163 22.20 66.t4 0.00

BH.O2

ts8 t00 0 937 16.86 10.6't 72.17 0.00
6 263 202 858 0 1323 19.88 15.27 64.8 5

9 437 104 463 0 I 004 43.53 10.36 46.12 0.00
l2 4| 104 JJJ 0 li.18 48.47 12.26 39.27 0.00

Atg ll7 128 583 0 1028 32.18 t2.t4 55.68 0.00

BH.O3

3 284 32 283 32 6ll 45.01 5.07 .+4.85 5.07
2l 364 t08 l0 0 502 72.51 2 t.51 0.00
24 22t 5 0 41.92 36.23 18.8s

Atg 307 120 143 5lt I 54.t5 20.9:l 23.23 t.69

BH.O4

t5 259 99 7 663 39.06 1.1.93 44.95 1.06
27 l-t3 79 6 0 .ll8 79.67 18.90 I ..+4 0.00
30 226 98 190 79 893 25.31 t0.97 54.87 8.85
l6 194 385 tt7 0 666 29.13 57.81 13.06 0.00

Arg 253 220 22 660 13.29 25.65 28.58 2.18
ll -{ 96 322 0 663 36.95 1,1.48 .18.57 0.00

2'7 243 315 0 828 32.61 29.35 38.04 0.00
30 292 57 58 0 107 7t.74 14.00 14.25 0.00

361 0 29 0 390 92.56 0.00 7 .44 0.00
A"g , o', 99 t{ 0 572 58.{7 I {.46 27 .07 0.00

Blt-06

6 20 623 I 967 33.09 2.07 64.43 0..1 I

9 2.1.1 30 667 149 1090 22.39 2.75 61. l9 t3.67
|li 659 34 56 0 719 8 7.98 1.54 7 .48 0.00
36 160 0 56 524 87 .79 0.00 10.69 I 53

Avg 121 2l ,t0 8.13 57.8r 2.34 15.95

BH.O7

3 227 t26 r90 0 5,13 4l .80 23.20 0.00
t2 JOI 37 822 52 28.44 2.91 64.s7 4.08
l8 l:9 8.1 l4l 1271 25.76 6.5 8 56.62 I 1.04
27 87 152 0 8.15 7 t.72 10.3 0 t7 .99 0.00

Aug 38r 8.1 172 48 985 .t l.9l 10.75 43.54 3.78
BH-08 l5 22 7 il5 431 775 2.84 0.90 40.65 55.61

BH- IO

2ll t94 467 t6 908 25.U 2t .37 5l.43 1.76
6 21 t 6 23 0 863 2.78 2.61 0.00
I 273 29 I90 25 517 52.80 5.6 I 36.7 5 4.84
t5 178 53 261 4t 536 33.21 9.89 49.25
l8 2t1 66 I l0 0 4t0 52.20 16. l0 31.71 0.00

Table 7,1 Results obtained for the coarse-fractions of the MSW

28

Plxstics

0

0

166 r t.66
679

0.00

5.98

610 0.00

298

165

BH-05

t5

270

320

8

-15'l 3.90

34.99

t273

606

9,1.5 5

7 .65
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85 8.r3 63.23 10.08l5 204 lt 531

22.',14 57.16 0.00t8 167 r89 475 8..! I 20. l0
0 855 l4.tr6 5.73 0.003l 2ll 595

'7.79 69.62 0.0080 715 0 t027 22.59-16 Ll:
2.522t 889 22.89 9.69

BH.I I

Avg 201 85 s80

r9.2+ 0.000 82t 38.499 316 I5rl

0.0056tt 5 9.86 10.39 29.753.r0 59 169t5

1.07560 33.57 52.32 13.04I t{J 293 73 6l8

I
46.8928.08354 0 755 t5.032.1 189 2t?

0.00724 54.5 6 25.14 20.30l8l t41 012 395

30.45 0.2t6tt6 .12.30 27.012E6 t8t 2lE I

BH-I2

Arg
?8.18 t.63,l6l 566 208 ll

r 8.53 0.00599 7t.29 l0.l tt6l lll 0]I 121

0.0047.61 37.13 r 5.2599 0 6.+9-10 109

27 .33 0.008r6 59.19 l3.4ti223 039 4lt3 r t0
1.9015.61 30.93l.l 701 5r.57357 t06 221

BH-I3

Avg
4l.ll 0.48620 43.55 14.8.192 2556 270

0.0049. ,11 7 .27 43.020 688l"1l 2969

t0.5-l 18.26608 7 t.22ul 02l 61

0.165.t.82 10.88 3.1.14I 639-1.18 69 221

BH- 1.1

Avg
56.69 17.98 3.8 I762 2r.52137 l9t2 16,1 132

15.t3 0.6761 .39595.+01 t00 90ll
36.75 16.55 2.24619 .r.t.46I 14283

BH-I5
Arg

43.40 5.0947 .383226 2736 29ti
0.0013.43 7 .13417 '79.11ll 0130 569

25.42 2.5161.26l6 52-11l t52Avg 314

BH-I6

2.7816.68 37.8012.11

Ang I84 232 l6 641 -13.29 29.50 3.{.-16 2.85

7.1 Charaaeristics of the Jine-fraaions

7.1.1 Moisturc Content

Moisture content was determined by keeping the sample in an oven at I l0+5'C and its

weight loss was recorded intermittently. This procedure was followed until no further weight

loss was observed as per the guidelines reported in the literature (ASTM International' 2020;

Goli et al., 2022). The results obtained for different samples are listed in Table 7.2 (and in

Tables Al to A16).

29

24.20 2.49

0

69.5919

64.90

0

0.00

61.60 7 .59738

50

0.00

16.814

t7266
,1.13629

8.78

Avg

215
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Table 7 ,2 The moisture content of the fine-fractions

BH
Nloisture content (70)

Avg (+SD) l\larimum Minimum
BH.O I 73.6+38.7 107.6+ I I 1.4

BH.O2 62.1+28.3 43.4=7 .3

BH.O3 40.5+7,4 49.6+3.3 )) -lt1
BH.04 50.4+12.3 72.6+2.6 34.7+2.2
BH.O5 33.8+ I I .4 54.7+1.2 l9.l+0.9

30.7+ I 2. I 55+1.2 20.6r l. I
BH.O7 47.0112.8 63.5+9.0 23.5r0.1
BH.O8 10.50+5.80 15.6+1.20 4.30+0.30
BH-09 4.610.6 5. l+0..1 4.2+0.4
BH.IO 42.5+t1.5 60.9+3.6 29.4+3.5
BH.II 43.9+4.9 51.2+2.3 39.0+0.6
BH- I2 50.5a7.5 63.1+6.3 41.618.7
BH- I3 54.9+t2.4 67 .9+5.2 43.5+2.6
BH- I4 20.6+9.3 25.8+0.9 7 .4+9.6
BH.I5 3 1.5+6. I 24.4+1.6 39.3+3.8
BH.I6 42.0+ I .6

From Table 7.2, it can be observed that the average moisture content of the fine-

fractions varies between x 4 and 74Yo, which is prefty high. In fact, the maximum moisture

content of some of the samples is noticed to vary between 54 % to l0g %, which can be

attributed to the presence of a very high amount oforganic matter. It should be noted that the

samples with such high moisture content will be prone to subsequent decomposition (patil et

al.,2017\.

7.1.2 Organic Matter

The organic matter (oM) present in fine fractions was determined by resorting to the

loss-on-ignition (LOl) test, as suggested by Goli et al. (2022). For this purpose, approx. 25 g

of the oven-dried fine fraction was taken in a ceramic crucible and placed in a muffle. The
mume temperaturc was increased gradually to zl40"c and maintained until no further change

in the weight of the residue was observed. The results obtained from moisture content
determination for all samples are mentioned in Table 7.3. Further, detailed experimental results
were mentioned in Tables B I to B 16.

30

48.7+10.7

75.7+22.2

BH-06

3t.2+t0.2 21.7t9.4
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Table 7.3 Borehole-wise variation in the organic matter of fine fractions

Borehole \o Organic matter (7o)

Avg (+SD) )I ar Min
BH-O I 23.49+5.5t 11 )7+O 17 18. I 0+ 1.38

BH-02 25.28t4.63 3 I .13+0.62 19.64+0.71

BH.03 16.29+2.84 I 1.29+1.65 18.80+1.83

BH.O,1 t7 .55+1.49 25.5413.28

BH.O5 15.05+6.27 23.0614.63 6.26+0.64

BH-06 t2.49+4.08 20.65+1.50 8.08+ I .83

BH.O7 22.78+2.29 12.22+t.27
BH-0lt 4.46+0.81 5.45+0. l7 3.8910.18

BH.Og 3. I 7+0.53 3.21+0.31 3.13*0.77
BH-IO 36.46+4.51 9.74+0.48

BH-I I 16.94+4.03 24.49+4.7 0 12.26+0.51

BH- I2 17.31+3.08 t4.04+2.56
BH- I3 20.7 4+3.99 30.10+1.99 t6.42+0.96
BH- I4 8.22,L3.61 I L26+l.98 1.63+0.23

12.9Cj3.02 17.31+1.38 10.07+0.80

BH- I6 14.5812.t2 15.94+ L02 12.88,t2.23

Table 7 .2 shows that the organic matter (OM) in fine fractions varied from 1.63+0.23

and 36.46,t4.51oh, with an average value of =20%. Such higher OM suggests that the DMSW

is prone to further decomposition when exposed to an extemal environment. Moreover, the

values suggest that the fine fraction is unsuitable for their utilization as structural fill material

applications (Goli et al., 2022).

7.1.3 Specific GravrE

The specific gravity of the oven-dried fine fraction of the DMSW was measured by

employing a helium gas pycnometer, as per the ASTM standard (ASTM D 5550, 2006).

Approximately 20 g of the oven-dried sample was transferred into a pycnometer cell and He

gas was purged to measure the volume of the solids. The average specific gravity ofthe fine

fraction collected from each borehole is listed in Table 7.4, while the results for each sample

are given in Tables C I to C 10.

3l

20.53+2.96

17.8214.28

t6.83+7.27

20.32+ l.l5

BH- I5
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Table 7.4 Borehole-wise variation in the specific gravity offine fiactions

Borehole
No

Specific gravity
Average
(+sD) Nlar Min

BH-O I 2.36+0.02 2. I 5+0.04

BH-02 2.1 8r0.02 2.3Ii!0.02 I .92r0.01
BH-O] 2.2110.01 2.-34r0.01 2.0710.01

BH-04 2.2110.01 2.30r0.00 2.0510.01

BH.O5 2.3110.02 2.47!0.02 2. 13t0.04
BH-06 2.47!0.01 2.17!0.04
BH-07 2.28r0.01 2.41].0.02 2.17 !0.02
BH-08 2.61!0.02 2.65!0.02 2.5810.02
BH-09 2.67r0.01 2.6910.01 2.66t0.01
BH.IO 2.3210.01 2.47+0.00 1.92!0.04
BH-II 2.30i0.01 2.37r0.00 2.1810.0 I

BH- I2 2.2310.02 2.30r0.01 2.17!0.02
BH-I3 2.26!0.01 2. l9t0.0l

2.48r0.01 2.63r0.00 2.4010.01

BH-I5 2.48r0.00 2.3 810.00
BH.I 6 2.3310.00 2.3910.01 2.29!0.01

It can be observed that the overall average specific gravity of the fine fraction is

2.30+0.13, which is much lower as compared to the sands, silty clays, and moorum that are

being used for stnrctural fill applications. As such, the utilization of fine fractions as structural

fill for the low-lying areas is not recommended. The reason being this material will not be

getting properly compacted and will always be prone to long-term degradation.

7,1.4 Analysis of Leachates

The characteristics ofleachates would help in evaluating the environmental suitability

ofthe fine-fractions for different applications. In this context, the leaching characteristics were

established by adopting the methodology developed by Goli et al. (2022). In this context, l0 g

of sample was mixed with 200 mL of deionized water to attain a liquid-to-solid (z/s; ratio of
20 and stined for 24 h on a magnetic stirrer. The supernatant was filtered through whatman

No.42 ashless paper and the filtrate was tested for parameters tike pH. electrical conductivity

(EC), total dissolved solids (TDS) and salinity. Subsequently, the samples were analyzed for

hardness, chlorides and other elements to test their concentrations. The leachate analysis was

performed on 34 representative samples and the results are listed in Tables 7.5 and rable 7,6.

,_

2.26+0.03

2.3610.01

2.3 I 10.02

BH-I4
2.46!0.00
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Table 7.5 The values ofpH, EC, TDS, Salinity, Hardness and Chlorides for leachates ofthe
representative samples from different bore-holes

uH Depth
(m)

Parameter

pH EC
(ms/cm)

TDS
(me/L)

Salinitv
(ms/L)

Hardness
(ms/L)

Chlorides
(ms/L)

TOC
(ms/L)

TN
(mg/L)

BH-O I l2 1 .56 1.75.1 968.5 983.1 ,100 496.51 l.l4.5lt 3 8.97

BH-O I 24 1.607 lt It6.6 895.7 426.67 426.61 120.80 14. l9
BH-02 l5 7.10 1 16l 795.9 695.4 4 l3.33 311.97 107.45 29.96

BH-02 30 7.18 l.7l I 955.0 969.6 466.67 436.61 127.21 40. t3

Bl t-03 l2 7 .26 1. t42 6t0.9 627.8 600 280 92.32 36.87

BI I.O3 2l 1 .28 1.3,19 114.9 746.5 126.67 256.61 92.92 35.99

BH-04 t2 7.22 t.]Ili 6l'l.l 613. I 506.67 396.70 83.63 3 2.93

BH-04 l.l 7.27 1.288 7 t 1..1 7t 1.8 3 8.33 r.14.45 ,10.80

B r{-04 36 t.l t 1.219 683.6 683.1 r00 316.6',/ r 16.25 3 3.92

BH.O5 l5 l.l2l 61',7.5 6l 2.6 5.10 290 91.39 30.42

BH.O5 30 7.50 0.913 5 15..1 509 1.16.67 296.67 79.92 28.89

BH-06 ll 7.1{i 0.799 44 t.2 416.67 3 s3.33 68.5 5 25.71

tsH-06 14 7.0n I.507 ril2.7 83 8.5 4It6.67 l6l.13 92.22 37.14

B H-07 t2 7.ll l..lll '786 790.I 46t) 263.33 8t.18 i7.t0
BH-07 7.t4 1.021 563.1 55n.7 140 2tt0 104.1J,1 28.91

BH-07 36 '7.31 1.178 705.6 '705.1 366.6'1 210 22.25

BH-08 06 7.3 8 0.610 337.2 328.4 466.6'7 l-10 38. t9 21.76

Bl I-09 06 7.-ll 0.,157 252.5 243.9 186.67 90 3'1 .8'l 3 1.08

BH.IO li 7.37 0.912 563.3 510..1 480 llto '76.9t 39.89

BH-I() 30 1.46 l.0ll 558.9 553.4 353.33 226.67 81.07 39.26

BH.IO 7.31 L592 879.1 888.l 466.67 1.10 t20.83 .11.t{6

BH.II tl 7.61{ l.ls8 66t.5 660.1 486.61 280 81. t0 I5.5.1

BH-I I 2l 1.36 t.120 645.4 64.1.2 .180 267.67 )4 rl 30.69

BH-I I i9 1 .29 l.2ltl 107.5 107.1 413.33 356.61 5.1.01 2"1 .16

BH- I2 l5 6.9It L293 7 l.l.l 715.1 I13.3-.1 )96.61 85.65 29. l6
BH-I2 30 L100 7 t1 .'1 ,160 436.67 90.21r 29.06

BH- I2 +- 1.25 t.426 78 7.8 191.5 391.33 510 t21.10 39.t',l

BH-t3 7.18 0.900 .196.8 ,llt9.6 226.6'7 410 69.25 30.46

BH.I3 2.1 t.366 753.5 755.t 5 13.33 413.33 93.11 3t.49

BII.I] 39 '1.3 I .3'16 't 59.2 162.9 126.6'l 373.33 94.3'7 31.86

BII-I4 0s '1 .6 0.63 6 351.1 342.'1 160 16'7.67 36.8 | 29.71

BH-I5 09 1.29 0.309 .1.16.1 438.9 160 230 53.0{t 28.n8

BH-I6 06 7 .36 l. 0 6 t2.6 60s.6 106.67 260 t00.ls .16.18

33

79.10

7t8.6

12
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From these results, it can be observed that the concentrations of the leachable heavy

metals are within the permissible limits as far as their disposal in land surface waters is

concemed. However, the concentrations of metals like Na, K and Cl are high, indicating that

the fine-fractions are contaminated with salts. Moreol'er, the higher concentration of S in all

the samples can be attributed to the presence ofdecomposable organic matter in these fiactions,

which corroborates the findings from the organic mafter determination test. Similarly, the TOC

and TN concentrations also indicate the presence of leachable organic matter, which has a

potential for further biological degradation due to microbial activities. Based on the

characteristics ofthe leachate obtained fiom these fiactions and the foam,tubble formation, it

can also be opined that the leachate present in the JLH is yet to decompose. Hence, treating the

leachates obtained from landfills using an appropriare treatment technique becomes mandatory.

7.2 The calorilic value of the coane-fraoions

The calorific value of the coarse-fractions was obtained using a portable bomb

calorimeter. For this purpose, 2 g ofthe oven-dried sample was shredded to a size of <10 mm

and placed in the sample holder. Subsequently, the experiment was perlormed following the

guidelines proposed in the literature (Goli et a1.,2022). Approximately 75 randomly collected

samples were tested to get a representative calorific value and ash content and the results are

presented in Table 7.7.

Table 7.7 The calorific value and ash content ofthe coarse-fractions

BH
Depth
(m)

Ash content
(%)

Calorific Value
(kCaUkg)

BH.O I

03 37.77 2888.33

09 37.59 1833.61

l2 54.03 3692.96

28.90 1812.09

Iti 4t.09 )771.04
2t 36.32 t299.90

BH-02

03 57.93 1554.83

06 32.70 2145.12

09 41.07 2462.62

t2 42.05 2554.88

l5 53. t8
l8 .10.02 3280.21

24.67 3653.43
27 38.27 756.91

30 4t.54

36

l5

5828.55

1056.45
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BH-03

03 29.29 3198.43

o6 43.27 1292.39

09 4579.96

12 45.80 3341.65

l5 31.94 3528.52

I8 3s.t7 318.1.88

2t 33.72 3288.56

24 28.28 3328.54

BH.O5

45.69 2704.60

06 29.62 3707.45

36.79 1954.29

l2 40.52

15 33.83 r.15 7.86

4743.62

2l 57.29 2253.79

2'7 17.26 49'71.84

30 44.33 3361 . 18

33 2209.93

BH.O8

69.81 3989.55

3.0 55.33 2t42.39

4.5 s0.72 3796.90

BH-09
1.5 38.91 3092.25

1.5 27.24 2393.13

BH.I O

03 1147.96

06 42.12 93,1.39

09 44.06

l2 28. l3 2701.66

l5 30.41 3144.37

l8 38.79 5300.08

zl 35.24 2948.88

r 1.86 1363.64

27 25.27 3391 .50

30 37 .15 3250.1 r

33 42.18 I163.73

36 ,13.07 2947.22

39 53.36 2651.48

41.7 14.46 2039.41

BH.I 2

03 33.49 303.1.28

09 47.78 3574.57

l5 40.63 1994.90

l8 3't.35 33 86.92

7t 23.21 429t.17

37

n.25

03

0g

4083.77

l8 38.67

53.35

1.5

28.77

34rt.7 5
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24 42.78 4024.64

27 33.39 I 126. l9
30 2491.54

33 38.00 2600.81

36 45.45 2998.08

39 4s.95 2189.12

41.70 39.28 3 168.1 8

BH- I3

03 30.26 4747.82

06 39.12 1039.74

09 26.18

l5 23.37 3165.62

l8 13.39 1982.31

2t
14 42.79 5556.29

27 54.31 3 184.01

30 3697.30

3 1.5 3 1.68 336 r .36

ll 50.42 2t82.tl
33.6 50.97 4838.59

The data presented in Table 7.7 indicates that the calorific value ofthe coarse-fiactions

varies between 934 to 5556 kcavkg and for most ofthe samples, this value is >1500 kcavkg,

which indicates their suitability as a refuse-derived fuel. However, it's noteworthy that the ash

content of these samples is >20%, which is a big concem as per the guidelines laid down by

the Ministry of Urban Affairs (2018).

38

48.88

1484. l9

n.62 4479.63

21.80

3779



8. Conclusions and the way forward

. MASW results indicate the presence of saturated and loosely compacted MSW up to greater

depths, which confirms the presence of yet to stabilize MSW.

o ERT results indicate the presence of low-resistiviry pockets in the MSW, which can be

attributed to the presence of saturated or moist MSW (read the yet-to-decompose waste).

. The segregation of DMSW samples indicates the dominance ofplastics and fine-fiactions

(<10 mm) of the waste matrix up to =40 % (each) by weight.

o The organic matter (up to 35%) and moisture content (>100%) of the fine-fractions are very

high, which indicates their susceptibility to get decomposed in the long run.

. The specific gravity of the fine fractions is around 2.30, which makes it an unpreferred, if
not unsuitable, material for infrastructural development (viz., making foundation pads,

reclamation, etc.).

r The emission of foam/gas/leachate from the JLH indicates the ongoing decomposition of

the MSW. Hence, the biomining of JLH at this point in time is not recommended.

. Though the calorific value ofmost ofthe samples ofthe coarse-fractions is >1500 kCal&g,

their ash content is also about 60%. Such a situation makes these fractions unsuitable for

their application as refuse-derived fuel.

. Higher Na* concentration in fine-fiactions would form sodic soil when used as a soil

amending agent for agricultural applications.

o HigherTOC, TN and S concentrations in leachate generated from the fine-fractions indicate

their potential for subsequent degradation. Hence, it becomes mandatory to treat the

leachates generated in the JLII appropriately.

. Based on the present state ofthe decomposed MSW and foam observed during borehole

drilling, it can be concluded that the waste is yet to decompose. Hence, the JLH is not

ready for biomining.

Disclaimer

Results from these investigations are not valid forever, and hence cannot be employed to

determine the time for initiation of biomining at the JLH. Periodic sampling followed b1,

extensive testing should be performed to ascertain the threadiness of the JLHfor biomining.

39

1453780



146

Depth
(m)

Sample
No.

wr (g) wr (g) wr (g) Moisture
content (70)

Avg. (+SD)
Moisture content (70)

3

IA 28.50 26.39 62.5

58.8+8.8IB 24.73 30.3 8 28.s 3 48.8

IC 22.70 26.66 25.10 65.1

2A 22.88 28.98 25.97 97.5

89.8+11.42B 23.86 29.32 26.95 76.7

2C 22.68 26.3 8 21.57 9s.3

9

3A 20.99 25.12 65.3

64.7+14.53B 35.23 40.19 3 8.00 78.8

JL 19.95 24.87 23.23 49.9

t2

.lA 22.s3 26.7 t 24.97

4B 22.18 25.44 24.22 59.9

26.92 21.99

l5
5A 2t.64 25.66 23.82 84.4

85.9+6.35B 2,1.80 29.70 27.34

5C 21.63 26.83 25.85 80.5

l8
6A 2r.73 25.5s 36.4

6B 22.44 26.40 55.3

6C 25.90 29.87 28.47 51.1

2l
2t.99 27.66 68.3

61.2+|.721.88 26.00 24.67 47.7

7C 25.73 21.39 67.6

22.93 27.77 26.36

107.6+l I1.48B 2t.49 26.62 25.01 45.7

8C 22.97 29..18 21.9r
Avg

(+sD) 73.6+38.7

40

23.01

6

28.3 I

7 t.3

72.0+12.5
4C 22.72 84.8

92.8

26.94

48.7+10.724.99

25.36

7B

2l.r I

8A .+1.0

236.3

Appendix A

Table A.l Moisture content analvsis results for Borehole-01
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Depth
(m)

Sample
No.

wr (g) w, (g) wr (g)
Moisture

content (7o)
Avg. (+SD)

Moisture content (7o)

3

IA 22.75 28.08 26.32 49.5

57.0r10.9IB 22.60 30.24 27.63

IC 28.08 69.5

6

2A 34.76 42.58 3 7.68 167.2

2B 3 i.15 39.87 2.8

2C 44.82 4r.50 53.5

I
3A 35.35 56.75 5r.99 28.7

53.4=24.03B 37.08 62.36 53.40 54.9

3C 49.5 3 76.6

T2

.1A 57.41 48.91 66.3

73.8+ I 0.24B 36.59 59.36 85.4

]C 35.27 10.23 69.7

l5
5A 23.85 37.29 32.79 50.3

5B 40.8.1 3.1.60 55.3

5C 20.16 36.47 30.91 52.2

l8
6A 22.62 37.26 30.22 92.7

75.7+22.26B 22.1 39.53 50.5

6C 23.62 32.59 83.9

7I
7A 27.31 44.t2 35.16 I14.3

7B 16.07 26.33 22.92 49.7

7C 16.7 5 33.5 t 27.47 56.2

8A 22.4'7 4l .63 36.64 35.2

43.4+1.38B 22.13 4t.30 45.4

8C 22.56 47.08 38.9'7

2'7

22.31 3 7.85 3 1.95 6t.4
63.5+9.19B 2r.02 33.41 28.18 73.1

9C 24.83 42.3t 36.06

30

l0A 16.89 36.27 29.61 52.4

56.5+4.7l0B 23.03 42.73 35.69 55.6

r0c 20.52 3 5.55 6t.7
Avg
(+sD)

62.1+28.3

Table A.2 Moisture content analysis results for Borehole-02

,+l

52.1

22.27 25.70

74.5t84.239.69

35.29

34.16 61.30

36.09

48.87

22.98

52.6,L2.523.32

33.68

40.t2

73.4,135.6

35.50

49.4

9A

55.7

29.82
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Depth
(m)

Sample
No.

W: (g) wr (g)
Moisture

content (70)
Avg. (+SD)

Moisture content (7o)

3

IA 35.08 30.65 19.7

49.1+2.1IB 24.79 3 8.93 46.8

IC 23.89 36.42 32.20

6

2A 19.97 32.0.1 28.07 49.1

45.8+1.02B 21.51 35.99 31.64 43.0

2C 22.2t 35.87 3 t.59 .15.5

9

3A 22.9t 38.08 34.74 28.2

32.t+4.83B 22.72 32.72 37.4

3C 22.03 34.96 31.94 30.6

t2
4A 22.9s 34.1r8 37.0

37 .2x1.6.18 22.71 35.07 3 1.82 35.7

4C 22.44 33.90 30.69 38.9

l5
5A 2t.01 38.93 31.91 38.9

41.5t2.323.03 40.16 31.99 43.2

5C 24.75 40.38 35.72 42.5

l8
6A 2t.66 36.35 32.6

33.2,L2.06B 22.99 39.98 35.90 3 1.6

OL 22.46 10.74 35.95 3 5.5

21

1L 37.3s 32.86 44.4

35.5+7 .77B 22.55 41.s2 37.36 30.7

7C 25.92 J6.JJ 31.5

24

8A 21.65 45.3 I 38.16 52.9

49.6+3.38B 2t.9'l 32.29

8C 35.25 58.45 16.4

Avg
(+sD) 40.517.1

Table A.3 Moisture content analysis results for Borehole-O3

wr (g)

2r.75

34.42

s0.8

29.99

39.30

5B

4t.15

42.21

37.42 49.3

5 t.09
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Depth
(m)

wr (g) wz (g) wr (g)
Moisture

content (7o)
Avg. (+SD)

Moisture content (70)

3

IA 23.62 42.48 3 8.,16

27.7-0.5IB 22.76 39.44 3 5.80 27.9

IC 22.98 38. l7 34.85 28.0

6

2A 20.46 37.22 32.29 4t.7
39.9+1.62B 27.31 45.15 40.19 38.5

2C 16.78 35.7 | 30.3 5 39.5

9

3A 22.10 39.56 35.27 32.6

34.7 12.240.1 I 35.61 34.6

3C 23.84 40.85 36.9

l2
4A 37.09 64.48 56.36 42.1

43.3+l.l4B 3s.29 71.27 60.24

4C 36.09 55.42 43.6

l5
5A 34.16 66.94 55.14 56.3

56.8j5.55B 33.27 61.61 s2.55 62.5

5C 36.60 69.77 58.r19 5 1.5

l8
6A 34.76 65.86 54.9 t 54.3

3 s.3s 73.00 60.37 50.5

6C 16.09 24.44 5 t.3

23.3s 42.28 3 5.98 49.9

54. I 13.67B 22.30 41.7 4 34.77 55.9

7C T.64 40.07 56.6

l-+

8A 2t.76 33.09 48.8

48.9i I .88B 24.82 41.24 37.70 50.8

8C 73.92 48.55 40.65 17.3

27

OA 4l .90 3s.03 50.9

51.4+5.19B 23.04 3s.87 s2.2

9C 2t.95 42.31 34.65 60.3

30

IOA 2.1.68 49.60 40.7 | s5.5

60.0+4.5IOB 22.08 42.42 34.44 64.5

l0c 23.37 49.06 39.43 60.0

33

llA 21.88 45.71 36.59 7t.7
72.6+2.6llB 22.51 50.59 38.97 70.6

ilc 5 1.78 39.31

36

l2A 27.34 50.1I 4l .33 62.8

60.0,t2.4l2B 25.95 46.73 39.08 58.3

23.07 52.56 41.62

Avg
(+sD) 50.4+12.3

Table A.4 Moisture content analysis results for Borehole-04

43

Samplr
No.

27.t

]B 22.59

36.26

63.85

52.0+2.06B

28.72

2l

'7A

33.77

38.63

21.53

42.56

22.81 75.6

t2c 58.9
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Depth
(m)

Sample
No.

wr (g) wu (g) Moisture
content (70)

Avg. (+SD)
Moisture content (70)

3

22.71 39.56 33.64 54.1

54.7 +l .22 l.0l 32.29

IC 22.2t 40.40 34.03 53.8

6

24.76 46.00 39.00

46.412.52B 23.9t 40.38 3s.38 43.6

2C 22.72 42.68 36.22 47.8

9

3A 21.5t 38.75 33.95 3 8.6

38.5+3.23B 24.6s 45.t4 39.80 35.1

3C 23.03 4l .35 35.97 4t.6

12

22.92 39.89 35.47

38.2+3.722.04 38.97 34.08 40.6
4C 22.94 42.09 36.75 J6. /

l5
5A 25.92 43.32 38. 19 41.8

395+2.65B 19.97 39.56 34.31 36.6

5C 22.54 3 8.56 33.98 40. t

6A 22.44 49.01 4.1.03 23.1

24.t+t.46B 21.91 41.0.1 38.72 25.7
6C 22.99 49.06 4.+.08 23.6

2t
7A 22.44 48.62 44.59 18.2

19. l+0.97B 21.69 54.95 49.59 19.2

7C 2t.75 50.21 45.48
9A 22.46 46.91 42.24 23.6

2 I .8+2.59B 24.79 49.05 45.18 r 8.9
9C 3s.25 69.05 62.78 22.8

27

10A 84.12 72.45 33.0

29.6+7 .4l0B 3s.31 74.36 2t.l
l0c 35.35 85.64 72.70 34.6

30

llA 36.67 79.40 70.79 25.3

26.0r0.879.29 69.89 26.8
llc 37.t4 81.61 72.48 25.9

Avg
(+sD) -13.8a I L{

Table A.5 Moisture content analvsis results for Borehole-05

11

150

W: (g)

IA
IB 38.62 56. I

47.9

35.2
4B

t8

19.9

24

36.t7

82.59

IIB 34.80
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Depth
(m)

Sample
No.

wr (g) w: (g) !1: (g)
Moisture

content (7o)
Avg. (+SD)

ilIoisture content (7o)

J

IA 22.78 48.04 40.40 4J.S

4l .2+2.047.22 41.59 39.4

IC 23.63 46.74 40.04 40.8

6

2A 34.18 73.99 29.5

26.5r2.9]B 35.31 7 5.15 67.74 21.8

2C 37.t0 7 5.70 67.72 26.1

9

23.00 49.37 43.95 25.9

24.',|+1.23B 20.48 41.92 3 9.28 24.7

JL 48.72 43.75 23.6

t2

3s.37 83.99 75.53 2I I

21. l+0.24B 33.29 78.75 70.91 20.8

4C 31.78 82. l6 73.83 2t.3

l5
5A 22.12 46.67 42.44 20.8

20.7rEo.123.34 5l .88 20.1

5C 22.31 46.82 42.5'7 2t.0

t8

36.11 82.60 2r.1
2l .6+0.06B 16.61 85.s9 76.89 2t.6

6C 16.10 35.70 32.21 2t.7

2l
16.8 t 44.65 39.88 20.6

20.6+l .I7B 23.85 54.12 19..1

7C 22.62 47.07 42.73 21.6

8A 66.12 54.79 55.6

55.0+1.28B 35.41 78.58 63.51 53.6

31.21 79.52 63.31 55.7

27

9A 21.69 49.83 43.24 30.6

30.4+1.422.14 46.70 29.o

9C 22.72 42.66 37.86 31.7

30

l0A 22.23 45.35 41.66 19.0

20.8+5.4l0B 16.15 J I ..+- 29.26

l0c 22.65 45.24 40.4'7 26.8

JJ

nA 20.00 45.51 3 8.4

41.8+4.9llB 23.67 45.43 38.69 M.9

llc 22.67 47.28 39.29 48t

36

l2A 22.69 54.1 I 43.63 50.1

48.2+1.8t2B 22.99 49.30 40.95 46.5

r2c 22.67 39.29 31.89 48.1

Avg
(+sD)

31.2+12.3

Table A.6 Moisture content analysis results for Borehole-06

45

IB 27.32

64.92

3A

22.65

5B 47.07

6A 11.32

49.20

8C

9B 4l .18

16.5

38.43
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Depth
(m)

Sample
No.

wr (g) Wz (g) wr (g) Moisture
content (%o)

Avg. (+SD)
Moisture content (7o)

3

1A 22.78 37.3 8 3t.77 62.4

59.2+3.0IB 22.99 3 3. r.t5 58.9

IC 24.6s 4t.21 35.24 56.1

2A t9.97 34.25 28.71 63.4

56.3a7.02B 24.76 41.70 35.59 56.3

2C 20.99 43.78 36.25 49.3

9

3A 22.54 4l .08 34.79 51.3

48.4+2.63B 24.79 4t.99 36.19 47.0
JC 4t.08 34.93 46.7

t2
4A 21.5 I 3 7.83 31.80

51.9+5.94B 22.93 40.93 49.7

4C 22.20 37.74 32.74

l5
5A 21.67 43.93 47.9

45.6+2.05B 22.0s 37.64 32.84 44.5

5C 22.44 44.t1 44.5

23.0s 39.59 23.5

23.5+0.16B 23.90 40.1 I 3 7.01 23.7

21.92 42.90 38.91 23.4

2l
22.7 | 35.81 39.4

112r2.67B 22.70 45.20 38.78 40.0

7C 25.93 47.77 41.07 44.2

24

8A 12.94 46.05 37.01 64.2

58.7+5.88B 22.46 39.77 31.33

8C 35.25 70.35 58.26 52.6

27

9A 25.9s 53.94 46.14 36.6
9B 23.93 49.80 35.8
9C 2t.01 45.79 39.11 36.9

30

l0A 43.3 8 35. l6 66.1

63.5+9.0l0B 22.51 36.88 53.5
l0c 24.69 46.4t 37.39

33

|lA 23.07 5t.34 45.1I 28.3

28.2+t.923.39 44.50 30.0
llc 41.62 40.08 26.3

l6
llA 22.18 45.34 s6.2

51.3+5.4l2B 22.73 48.22 40.25 45.5
t2c 24.84 46.54 39.09 52.2

A"g
(+sD)

,17.0+12.8

Table A.7 Moisture content analysis results for Borehole-07

16

40.24

6

2t.7 6

58.5

34.95

36.72

3'7.48

t8
6A 43.15

6C

40.97

59.3

36.4r0.642.99

41.56

70.9

llB 39.63

22.81

37.12
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Depth
(m)

Sample
No.

wr (g) wr (g) w, (g)
Moisture

content (7o)
Avg. (+SD)

Moisture content (70)

t.5

IA 23.86 30.54 29.63 15.8

I 1.516.0IB 22.77 46.31 45.26 4.7

22.63 34.07 32.65 t4.2

J

3.1. l9 45.28 16.3

I 5.6+ 1 .l46.04 4.1.5 5 t6.2

2C 35.26 47.93 46.36 14.2

4.5

3A 22.06 35.13 34.63 .1.0

4.3+0.33B 22.99 31.07 3 3.58 4.6

3C 2t.67 30.67 30.29 4.3

Avg
(+sD)

10.5+5.8

Table A.8 Moisture content analysis results for Borehole-08

Table A.9 Moisture content analysis results for Borehole-O9

Table A.l0 Moisture content analysis results for Borehole-10

Depth
(m)

wr (g) W: (B) w: (g)
Moisture

content (7o)
Avg. (+SD)

Moistur€ content (7o)

1.5

IA 45.84 41.84 1.6

4.2+0.1IB 20.50 10.48 30.08 4.2

IC 34.78 41 .90 3.8

4.5

:A 23.6s 3 1.93 31.50 5.5

5.1+0..12B 22.32 30.77 30.39 4.7

2C 23.3s 36.27 5.0

Avg
(+sD)

4.6+0.6

Depth
(m)

Sample
No.

wr (g) w: (g) w: (g)
Moistur€

content (7o)
.{vg. (aSD)

Moisturt contcnt (7o)

3

IA 22.74 27.39 25.58 64.1

60.9+3.6IB 24.66 3 1.71 57.0

IC 37.12 4,1.00 41.37 61.7

6

2A 21.76 30.38 28.23 33.2

43.7+9.12B 22.97 30.36 27.89 50.2

2C 23.01 29.11 27.15 47.5

9

3A 22.20 29.04 2'1.22 36.4

41.7+5.13B 72.44 40.07 31.47 16.5

3C 3 8.65 34.28 42.1

t2
4A 22.67 43.88 3 8.35 35.2

36.0a1.94B 22.12 43.24 17.8 t 34.6

4C 19.98 42.30 36.14 38.1

47

IC
41 .t6

2B 35.32

Sample
No.

23.02

47.42

36.92

29. l5

23.91

3788
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l5
5A 22.55 48.68 42.61 30.3

29.5+0.65B 24.79 51.79 45.7 r )9.0
5C 23.06 47.s3 4l .98 29.3

l8
6A 21.01 39.65 34.9s 33.7

6B 27.33 46.18 33.4

6C 25.93 4s.33 40.63

2t
22.48 45.56 38.47 14.3

12.3t4.87B 45.59 36.9

7C 16.84 32.75 ?7.7s

24

21.52 41.11 3 8.63 32.1

29.613.322.7 | 45.80 40.33 3 1.0

24.78 53.66 47.74 25.8

27

9A l6.ll 34.65 28. l9 53.5

45.7+10.39B 36.64 56.30 49.78

9C 55.61 49.95 34.1

30

10A 36.14 62.16 56.14 27.8

29.4r3.5r0B 64.01 56.84 33.4

22.71 45.3 I 40.52 26.9

33

ilA 22.34 43.35 35.99 53.9

41.9+12.7llB 14.84 40.40 34.72 28.5
llc 24.68 44.25 38.34 +J. J

36

12A 48.21 40.26 46.3

59.5+l 1.520.55 33.51 28.11 64.9
r2c 22.s2 40.56 33.30 67.4

39

l3A 22.82 36.67 52.1

50.0+5.2r3B 23.39 42.32 35.70 53.8
l3c 22.09 35.30 44.0

4t.7
l4A 21.02 40.67 34.19 19.1

5l .lrl 1.7t48 23.88 4t.32 35.32

l4c 2r.54 41.33 51.6

Avg
(+SD) 42.5+11.5

48

33.1+0.941.46

32.0

7A

21.92 39.21

45.8

8A
8B

8C

49.6

)).)l

35.38

l0c

23.08

l2B

43.89

4t.t2

52.s

34.59
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Depth
(m)

Sample
No.

Wr (g) \Y: (g) Wr (g) Nloisture
content (7o)

Avg. (+SD)
Moisture content (%o)

IA 22.34 16.22 39.5 6

40.512.123.37 48.29 40.82 42.8

1C 22.72 39.23 3.1.50 ,10.1

6

2A 23.08 48.80 41.47 3 9.9
39.0r0.8]B 20.51 39.62 31.28 I8.8

2C 25.93 46.29 10.64 3 8..1

9

3A 23.92 4t .81 36.14 .16.8

]B 21.03 40.,19 34.30 16.6

3C 22.23 43.45 36.87 45.0

12

4A 2t .95 34.32 47.8

46.8+2.1.lB 22.07 42.t I 3 5.95 44.3

.lc 16.89 13.89 28.37 ,18.1

l5

5A 22. l-l 47 .13 39.60 .1.+.8

19.2+5.05B 2t .16 45.70 3 9.50 1,1.9

5C 2.1.80 48.37 4l .88 I8.0

6A 40.01 35. l0 3 8.9

39.0r0.66B 23.68 46.39 40.07 I8.5

6C 22.65 43.73 37.75 39.7

2l

7A 20.00 4t .45 35.49 38.4

7B 23.02 4r.89 ,11 .8

7C 74.81 43.32 l8.l 2

21

23.67 41.46 11.4

13.7 +0.98B 2l .55 42.t5 3 5.98 42.7

8C 22.34 45.35 3 8.31 43.9

27

9A 37 .t4 65.43 55.82 51.4

50.614.59B 3.1.31 63.t5 54.09 .+5.8

9C 35.'11 67 .61 56.23 54.6

30

l0A 34.lt I 65.65 5 5.35 50.1

48.211.915.12 52.31 ,18.0

l0c 36.49 7t.76 60.59 46.3

33

ltA 22.09 43.82 43.7

12.3 ).1 .7ltB 23.04 46.52 39.5 0

llc 20.01 32.84 .+0.5

36

l2A 2t.76 39.92 34.69 10.4

44.6+5.7t28 2 2.95 46.92 38.81 5l I

t2c 35.35 63.8 I 55.35 42.3

39

36.18 7 0.78 59.09 51.0

51.2+2.3l3B 25.39 45.93 19. l7 19.0

l3c 36.67 63.15

Arg
(+sD) 43.9r4.9

Table A.l I Moisture content analysis results for Borehole- I I

49

I8.7
1B

46.211.0

40.23

I8

39.7+ L836.3 3

3 9.0

8A 38.07

l0B 60.47

37 .21

42.6

38.04

77.32 53.6
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Depth
(m)

Sample
No.

Wr (g) W: (g) Wl (g) Moisture
content (7o)

Avg. (+SD)
Moisture content (70)

IA 22.72 40.65 3 5.01

49.5+4.0IB 23.00 39.88 34.35 48.8
IC 21.68 3 8.91 I2.89 53.7

6

2A 23.76 3 tr.70 I3.49 51.5

50.5+2.62B 24.81 40..16 35.33 48.7
]C 22.23 37.60 49.3

9

3A 2t .02 4t .49 53.2

50.612.33B 2t.53 42.09 35.31 19.2

]C t9.98 42.50 35.06 49.3

tl
4A 22.19 37.15 44.2

4.1.8,t I .6.+B 21.66 46.7 5 39.72 46.7

,IC 13.22 36.8 8

I5

5A 22.t3 ,11.40 3s.97 46.5

48.3=4.223.07 44.99 37 .39

5C 5l .47 42.80 45.3

l8
22.94 39.20 44.4

51.5-6.116B 21.76 41 .72 31.79 53.2

6C 22.72 42.85 35.55

2t

7A 22.8 t 42.86 36.22 49.5

1B 23.8'7 39.92 45.2

I 6. 1.1 29.74 25.36 4'7 .5

:+
8A 34.20 70.72 43.8

43.4+t.28B 35.14 5 8.71 44.3

8C 79.15 42.0

27
9A 23.93 46.47 39.05 49.t

5l .4:.2.523.67 45.97 3 8.14 50.9
9C 25.95 5 0.85 42.t I 5,1.0

30
t0A 22.99 45.56 3'7 .47 5 5.8

63. t 16.ll0B 22.73 46.77 37 .24 65.7
l0c 22.69 46.59 36.95

33

llA 4t.75 34.39 58.3

62.0+5.5llB 22.73 33.39 68.3

llc 22.56 44.16 16.31 59.3

36

l2A. 27 .34 3 8.01 63.7

59.2t 4.6l2B 21.68 47 .84 18.62 5.1.5

l2c 20.00 3 8.43 3t.57 59.4

39
l3A 35.32 68.30 5 rJ.98 39.4

4l .6+8.737.14 70.69 62.15 14.l
14.80 71.89 60.65 51.2

41.7
l,lA 33.33 75.21 62.25 44.8

14.6+0.9l:lB 35.35 72.61 60.99
t4c 35.4t 73.'78 62.t4 43.5

Avg
(+sD) 50.5+7.5

Table A.l2 Moisture content analysis results for Borehole-12

50

45.9

45.t7
34.38

43.63

43.6

5B 5 3.0

23.66

6A 46.41

56.9

11.4+2.147 .t8
7C

59.59

69.07

36.68 66.60

9B

67 .6

2t.'16

40.67

44.ti0

r3B
l3c

45.4
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Table A.13 Moisture content analysis results for Borehole-13

Depth
(m)

Sample
No.

wr (g) wz (g) wr (g) Moisture
content (Yo)

Avg. (+SD)
Moisture content (7o)

IA 23.00 3't .98 45. r

44.0: t.0IB 23.35 48.16 40.69 43.0

IC 22.55 44.24 37 .62 4.1.0

6

25.91 46.31 49.5

,15.6r1.42B 22.68 45.41 3 8.52 43.5

2C 22.64 45.16 38.30 43.8

9

3A 20.5 t 4l.ll 1.1.91

43.5-1.63B 24.73 44.51 J6_'l 46.3

]C 22.01 46.16 19. ll 4t.2

l2

4A 36.75 45.8

45.5+ 1.64B 22.46 3 9.85 14.56 43.8

.1C 23.03 43.27 36.81 46.9

t5

5A 16.85 32.06

4s.0-2.85B I I.JJ 40.75

5C 23.91 43.16 37 .42 41.8

l8
6A 78.35 63.91

6B 37 .t? 80.07 66.02 48.6

6C 3 5.29 8l .71 66.94

2t

7A 3 5.39 14.99 63.13 42.7

46. I +3.1'78
3 5.79 7l .83 60.39 46.5

36.16 7 6.79 63.45 48.9

8A 22.99 :1.1..1I 7 3.7

67 .9-5 .216.93 43.99 66.2

IJC 21.15 38.82 32.33 63.7

27

9A 22.s7 43.69 15.51 63.1

64.0+1.0SB 23.02 43.96 3 5.79 63.9

9C 23.51 5 7.68 44.22 65.1

_10

IOA 23.88 56.88 44.66 5 8.8

56.2+5.7l0B 2'.7 .31 60.69 49.63 49.6

l0c 20.54 4.+.50 35.51 60. r

i I.5
llA 22.65 19.89 55.1

55.612.43,1.20 7 5.96 60.58 58.i
I lc 3 5. ri4 56.52 51.5

l3
l2A 38.07 30.69 8r1.4

80.0+4.822.82 4t.73 3 3.28 It0.8

l2c 24.81 61.91 46.01 '7 4.9

3 3.6

l3A 16.l5 38.96 29.15 7 5.4

72.3r2.8t3B 21.68 50.30 3 8.53 69.9

I]C 22.24 5 3.75 7 t.6
Avg

(+SD)
51.9*12.1

5t

157

44.74

39.57

41.0

2t.93 43.54

41 .18 47 .9

47 .2

47 .5+t.0

46.7

7C

2t
35.33

8B

49.39
IIB

6',7 .59

2t.94

l2B

40.61
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Depth
(m) wr (g) wr (g) w: (g)

Moisture
content (7o)

Avg. (+SD)
Moisture content (70)

I 5

IA 34.t9 93.09 88.01 9.4

22.6+17.8IB 3 5.19 99. l9 82.64 35.0

IC )-t.)L 88.88 23.3

2A 37.t3 91.48 26.8

25.8+0.92B 36.18 91.94 83.00

2C 34.80 91.76 82.72 25. l
3A 35.40 87.20 77.99 21.6

21.7+0.43B 36.68 93.rl 83.17 2t.4
3C 92.8 0 82.3 8 22.1

6

4A 2t.69 49.80 44.1 tt 25.0

25.6+0.849.20 43.90

4C 22.68 48.t4 42.99 25.3

9

5A 5'7.t3 s6.68 1.5

7 .4t9.65B 22.98 41.16 r 8.5

5C 22.77 6l .59 60.77 2.2

Avg
(+sD) 20.6+9.3

Table A.l4 Moisture content analvsis results for Borehole-14

52

Sample
No.

78.37

3

79.99

25.5

4.5

35.29

4B 23.87 26.5

27.34

48.07
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Table A.l5 Moisture content analysis results for Borehole- I 5

Table A.16 Moisture content analysis results for Borehole- 16

Depth
(m)

Sample
No.

wr (g) wr (g) w: (g)
Moisture

content (7o)
Avg. (+SD)

Moisture content (7o)

3

IA 36.49 90.92 80.05 25.0

24.411.6IB 3 5. tt4 84.40 74.49 25.6

34.3 I 89.28 79.12 22.7

6

2A 25.39 54.47 2.r.8

27.3-.2.522.83 52. l8 45.91 27.t

ZL 20.63 .16.9 l .r0.86 29.9

I
3A 23.54 52.t2 45.l0 32.5

30.5+ I .8]B 49.61 43.52 29.8

3C 22.77 52.99 46. l9 29.1

4A 21.94 40.45 33.6

36.2r2.2+B 22.48 46.98 40.33 37.3

.1C 22.08 44.27 38. l9 37.7

l5
5A 23.02 17.02 40.70

39.3-3.85B t6.9) 4l .96 34.91 38.9

5C 23.03 45.1 8 3 8.48 43.4

Avg
(+sD) -11 .5+6.1

Depth
(m)

Sample
No.

wr (g) w: (g) wr (g)
Moisture

content (%o)

Avg. (+SD)
Moisture content (70)

3

22.50 .18.28 43.60 22.2

21.7i9.4IB 23.04 47.51 t2.l

IC 22.95 47.18 4t.4s 30.9

.1.5

]A 2t.54 40.29 ).+. I S

42.0_1.62B 46.48 39.23 ,13.5

2C 22.81 48.9.1 41.43 ,t0.4

6

3A 22.71 46.04 41.10 26.9

29.9r3.23B 49.79 43.53 33.2

3C 16. l5 32.97 29.12 29.7

Avg
(+sD) 3 t.2+10.2

5l

1C

48.69

2B

22.95

ll
46.67

35.7

IA
50.46

42.1

22.56

24.67

3794
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Depth
(m)

Sample
No.

wr (g) \4 r (g) wr (g) Organic
matter (7o)

Avg. (+SD)
Organic matter (o/o)

3

IA 93.86 97.84 97.08 19.04

2t.52+2.92IB 105.87 108.98 108.21 24.74
IC 10 I .13 r05.48 t04.62 20.79
2A 93.96 97.13 96.43 22.22

22.t5+1.022B 105.60 104.70 2t.09
2C 105.86 t08.ll t07.67 23.13

I
3A 96.32 100.25 99.52 18.46

18.10+1.38105.47 104.88 19.28
3C t09.7 4 l r3.36 n2.76 r6.58

t2

.1A r 05.37 104.72 21.92

22.05+2.6t;+B 96.33 99.87 99.00 24.72
4C I 14. l2 lL3.26 19.5 t

l5
5A 96.32 99.10 25.12

25.t7+1.455B 102.42 106.19 t0_5. t9 26.65
5C 109.74 112.47

l8
l0l .33 104.68 103.68 29.81

33.27+9.176B 93.96 96.q. 95.34 43.98
6C 105.87 llt.l3 t09.76 26.02

2t
7A 106.60 105.78 19.77

22.t4+5.7 t7B 96.32 100. l 2 99.14 r 8.00
7C 109.74 I Il.9t I I1.29 28.65

24

8A t0 t .33 103.85 24.97

23.57+1.268B 105.87 108.72 108.06 23.20
8C 93.97 98.s0 91.18 22.54

Avg
(+sD) 23.49+5.5t

Appendix B

Table B.l Organic matter results for Borehole-0l

51

6 l0l .33

3B t02.42

102.42

t09.71

100.03

I 13.32 23.75

102.43

104.69
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Table 8.2 Organic matter results for Borehole-02

Depth
(m)

Sample
No.

w: (g) w: (g)
Organic

matter (70)
Avg. (+SD)

Organic matter (7o)

-)

IA 93.96 96.40 95.93 19.35

19.64+0.7 IIB 101.33 r03.48 l9.ll
IC 105.87 t07.99 107.56 20.45

6

2A 102.43 105.33 t04.74 20.20

21.05+2.t428 96.33 98.98 t9.46
2C 109.75 I12.50 I I 1.85 23.48

9

3A 93.97 97.03 96.22 26.30

28.13+4.043B l0 t .33 104.00 103.13 32.76

3C r05.87 108.87 108.1 I 25.33

t2
4A t09.71 l13.03 I 12.09 28.54

26.88 r.984B 96.33 99.41 98.65 24.68

4C t02.43 105.99 105.0 r 27.42

5A l0l .33 105.21 104.41 19.7 I

22.92+4.84105.86 t09.67

5C 97.23 96.30 28.49

18

6A 10s.86 108.63 28.15

30.75+2.256B 93.96 96.57 95.74 32.02

6C l0 l .33 r 04.39 103.40 32.0'7

2l
93.96 97.37 96.56 23.92

25.6812.55t0r.33 104.06 103.28 28.6t
7C 105.88 t07.9'7 107.46 24.51

24

8A t0t.33 104.t1 103.5 7 21.10

19.87+ I .-158B 105.87 109.40 108.69 20.23

8C 93.97 97.61 96.97 18.27

27

9A t02.42 105.37

26.80L2.209B 96.33 9 8.89 26.77

9C l 12.38 lll.6l 29.01

l0A 105.87 109.33 108.23 I1.84
3I.t3+0.62l0B 103.08 30.69

l0c 93.96 97.53 96.43 30.87
Avg
(+sD) 25.28+4.63

55

wr (g)

103.07

98.47

l5 5B 10n.88 20.56

93.96

107.85

7B

104.64 24.62

99.83

109.75

30 l0l .33 103.85
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Depth
(m)

Sample
No.

wr (g) W: (g) Organic
matter (7o)

Avg. (+SD)
Organic matter (7o)

l
1A 93.97 97.74 97.03 r8.64

17.31+1.t6IB l0l .34 105.12 t01.49 16.50

IC 105.87 r09.62 108.99 16.80

6

2A ll-1.55 n2.84 18.57

I 9. l0+0.892B t02.43 106.60 105.81 18.60

2C 96.36 100. t 9 99.42 20. l3

9

3A 93.97 97.44 t4.76
14.88+1.663B 105.87 r 09. l6 13.29

3C l0 t .34 105.15 t04.5 I r6.60

t2
4A 109.75 l 13.51 112.85 t7.s4

I 8.81+ I .834B t02.43 105.64 104.97 20.90
4C 96.32 99.72 99.1 l t7.97

r5

5A 105.99 I05.39

17.12+0.875B 109.75 I t3.43 r 12.83 r 6.40
5C 96.33 100.60 99.83 18.08

l8
6A l0l .34 r05.26 104.75 13.14

11.30+1.656B 105.87 r I r.06 110.50 10.8 I

6C 98.70

2l
7A 102.43 105.93 12.33

13.96+1.41109.75 l 13.93 113.32 14.72

7C 96.33 too.27 99.69 14.84

105.87 108.83 t7.06
17.8t+t.718B l0l .34 r05.7s 105.02 16.60

8C 93.97 98.71 97.78 19.77

Avg
(+sD)

56

lV: (g)

109.75

98.05

r08.72

t02.43 16.88

93.97 98.23 9.94

t06.42
7B

24

8A t09.44

16.29+2.84

Table B.3 Organic matter results for Borehole-O3
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Depth
(m)

Sample
No.

wr (g) wu (g) W: (g) Organic
matter (7o)

Avg. (+SD)
Orqanic matter (7o)

3

IA r 05.87 109.28 108.68 11.68

17.55+t _4993.96 96.8.1 96.38 16.00

101.33 104.49 103.89 18.97

2A 102.42 105.94

20:9410.62t09.74 I 12.63 r t2.0r 2t.51
2.C 96.32 r00.19 99.41 20.28

9

3A 93.96 96.58 19.5 I

19.23+ I .943B 104.21 101.73 t7.t6
3C r05.87 109.49 108.73

l2
4A 102.43 106.21 105.53 I 7.88

18.98+0.95-18 96.3 3 100. l 5 99.40 19.58

4C r 09.74 I13.83 113.03 19.49

l5
5A 109.75 t12.99 lt2.l8 25.15

22.34+2.525B 96.33 100.05 2t.62
5C 102.43 106.7 I 105.84 20.27

t8
6A t02.12 104.64 2l .80

25.54+3.2899.52 98.66 26.89

6C 109.75 tt2.90 ll2.02 27.93

2l
109.28 108.55 2t.60

22.52t2.377B 93.97 97.59 96.67 t5.21

7C l0 r .34 r 05.93 104.98 20.74

8A 105.87 109.60 I08.92 18.06

17.66+2.06llB 93.97 97.3 tt 96.72 19.49

8C 10r.33 106.96 106.09 I )_4J

2'7

9A 96.3 3 100. I 8 99.35

20.01+1.9.19B t02.43 107.3 l 106.44 17.82

9C r 09.75 l 13.40 112.64 20.65

30

t0A 99.35 98.52

20.06+4.21l0B r 05.87 109.00 108.27 23.57

l0c 101.33 r 05.69 t04.76 21.27

33

ltA 102.43 106.68 105.88 18.82

20.59+2.05llB 96.3 3 100.79 99.77 22.83

llc r 09.75 I14.80 113.78

36

l2A 102.42 r06.81 105.72 2.1.81

20.88+3.44l2B 109.75 I14.39 l 13.53 I 8.47

l2c 96.3 l l 00. l4 99.40 t9.36
Avg

(+sD) 20.53+2.96

Table B.4 Organic mafter results for Borehole-04

57

IB
IC

6

105.20 2t.04
2B

97.2t

l0 r .33

2l .01

99.25

105.25

6B 96.32

7A r 0s.87

2 t.55

93.96 15.34

20.12
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Depth
(m)

Sample
No.

wr (g) wz (g) wr (g) Organic
matter (7o)

Avg. (+SD)
Organic matter (7o)

3

IA 102.42 r04.88 104.26 25.12

22.53+2.3tIB 96.32 99.57 98.86 21.79

IC 109.14 I13.26 I r2.53 20.68
2A t09.74 I t2.7 I 112.09 20.73

23.07+4.632B 96.32 100.29 20.08
2C 102.43 105.94 t04.94 28.40

9

3A I 05.8 7 108.68 108.02 23.36

20.83+2.643B 93.96 96.28 95.79

3C r0 r .33 r04.68 18.09

t2

4A 96.32 99.71 99.1 I r7.78

18.58a I .394B 102.42 105.71 105.05 20.t9
4C 109.14 l 13.18 I t2.57 t7 .77

r5

5A 93.97 97.09 96.54 t7.52
18.52+0.865B 104. I 7 103.63 t 8.98

5C r05.87 t09.92 109. l5 19.05

l8
6A 93.96 98.62 98 I I r 0.83
6B r 0l .33 105.68 t05.24 10.00

105.87 110.70 I 10. l5 I 1.32

2.t

7A 96.32 100.78 100.49 6.46

6.2610.647B t0L.42 107.61 107.26 6.77
7C 109.71 I14.78 5.53

"'t 

^

9A t02.43 107.93 t01.44

9.15+0.219B 96.33 102.45 101.88 9.39
9C 109.74 l 15.35 r 14.84 9,t0

27

t0A 102.42 106.66 7 .94

9.46+ I .89l0B 96.i1 r02.03 101.37
l0c t09.75 I 17.03 I I6.38 8.87

30

llA 93.96 99.70 99.04 I 1.40

I 1.43a0.02llB r 0l .33 106. l4 11.44

llc 105.87 r 10.54 l10.00 I 1.45

Avg
(+SD) 15.05+6.27

Table 8.5 Organic matter results for Borehole-05

58

164

6 99.49

2l .03

I 05.41

r01.33

10.72,L0.67

6C

I 14.s0

8.97

106.32

I I.58

106.77
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Depth
(m)

Sample
No.

w' (g) w, (g) w: (g)
Organic

matter (70)
Avg. (+SD)

Organic matter (7o)

3

109.'74 l 13.86 ll3.l4 17.46

16.34+1.15IB 102.43 105.87 15.16

IC 96.33 100.s7 99.87 16.39

6

l0 l .-ri r06.63 106.0 r I t.17
10.58+1.802B 93.96 98.47 8.51

2C 105.86 r 10.43 109.91 I1.47

9

r09.74 114.38 10.86

10.68+0.72-rB 96.32 99.95 99.59 9.89

3C 102.42 107.67 r07.08 I 1.30

t2
4A 93.96 100.08 99.48

8.0811 .834B r 0l .33 105.62 105.36 6.1 I

t 05.86 112.63

l5
5A 96.32 100.36 99.97 9.60

8.79+0.7 4t02.42 107.65 107.20 8.62

5C t09.14 I15.84 115.34 8.15

t8

6A llr.l9 9.77

9.67r0.166B l0 r .33 105.69 t05.27 9.7 5

93.96 l0 r.l9 100.50 9.49

2l
1A r02.42 108.26 107.69

7B r09.74 I 15.49 8.4s

7C 96.32 102.09 101.47 10.75

21

8A 105.86 109.64 108.91 19.30

20.65+ I .508B 93.96 98.64 97.59 22.26

8C l0 t .13 105.31 104.49 20.39

27

9A 109.71 I13.90 8.9,1

I I .2412.029B t02.43 r05.92 r05.50 12.04

9C 96.33 l0l .46 100.81 12.75

l0
l0 r .33 105.24 104.78 I t.12

I 1.95+0.35l0B 91.96 97.13 96.73 t2.36

t0c 105.86 109.31 n.77
llA l 16. l2 I t 5.33 12.44

15.77+4.78llB 96.33 98.76 98.21 21.25

llc 102.41 t07.42 11.63

36

l2A l0l .33 105.73 105.08 l;1.81

16.48+1.82l2B 105.87 109.56 108.96 16.22

l2c 93.97 96.67 96.17 18.42

Avg
(+sD) 12.,19+4.08

Table 8.6 Organic matter results for Borehole-06

IA
106.48

2A

98.09

3A 114.95

9.73

4C I12.06 8.41

5B

I 05.8 6 I10.67

6C

9.74

9.65+l . l5I16.02

I13.53

l0A

108.91

JJ

109.7 5

t06.74

59

3800
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Depth
(m)

Sample
No.

wr (g) w: (g) w: (g) Organic
matter (7o)

Avg. (+SD)
Organic matter (%o)

3

IA 105.86 108.79 r08.04 2s.40

22.78+2.29IB 93.96 96.86 96.25 21.15

IC r01.33 104.28 103.64 21.79

6

96.33 99.29 98.64 2t.92
22.19i3.422B 102.42 105.91 105.25

2C 109.74 n2.r6 r l 1.53 25.73

3A 105.86 109.26 15.49

17.66+2.t53B 10t.33 105.25 104.56 17.69

93.96 96.30 19.79

t2
4A 102..12 10.1.60 10.1.00

22.22,t4.55109.74 n2.17 I I1.68 20.t5
4C 96.32 99.59 98.96 19.08

l5
5A 93.96 97.63 97.08 I .1. t{ ti

18.63+3.815B 105.Ii6 t09.44 l0tt.64 22.50
5C 101.33 104. I 8 18.50

l8
6A 109.74 l14.ll tt3.M 15.40

14.51+0.926ts 96.33 98.48 98.19 t 3.56
6C 102.43 106.59 105.98 l:1.59

2t
7A 105.86 r09.29 108.66 r8.35

I 6.65+ I .4993.96 97.56 97.00 15.55

7C l0l .33 104.56 104.04 t6.07

24

8A 102.42 t07.5'7 106.81 t4.84
17.24+2.81ftB 96.32 99.94 99.21 20.33

8C 109.74 I14.03 I 13.32 16.55

27

9A t02.43 107.34 106.76 11.73

12.56+1.279B 96.33 100.75 1.92
9C 109.74 113.52 112.99 1,1.02

30

l0A 105.87 r08.86 108.20 2t.92
21.91r2.92l0B 93.96 97.09 96.49 t 8.99

l0c 101.33 t04.12 103.43 24.83
IIA 102.42 107.96 107.38 10.60

12.22+1.8696.31 99.20 98.86 I 1.83

llc 109.74 | 12.76 t4.25
t2A 93.96 97.52 96.96 15.74

15.33+l.36l2B 105.86 I t0.18 r09.58 13.81

l2c 101.33 t07.54 106.52 t6.14
Avg

(+sD) 17.83a4.28

Table 8.7 Organic matter results for Borehole-07

60

2A

18.90

o
108.73

3C 96.88

21.44
4B

104.83

7B

100.23

JJ llB
n3.26

36

3801
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Depth
(m)

Sample
No,

wr (g) Organic
matter (7o)

Avg. (+SD)
Organic matter (7o)

1.5

IA 93.96 98.60 98.43 3.68

3.89+0.18IB 105.87 I I t.l2 3.96

IC 101.33 105.2-l r 0s.08 1.02

l
2A 105.86 108.95 108.78 5.3,1

5.45+0.172B 101.33 106.68 106.38 5.6.1

2C 93.97 99.32 99.03 5.36

3A r02.42 107.2'7 4.34
4.03+0.573B 96.32 t00.06 99.89 4.39

3C 109.74 I t3.54 r r3.4 r 3.37
Avg

(+sD)
{.46+0.81

Table 8.8 Organic matter results for Borehole-O8

Table 8.9 Organic matter results for Borehole-09

Depth
(m)

Sample
\o. w: (g) w: (g)

Organic
matter (70)

Avg. (+SD)
Organic matter (7o)

1.5

IA 109.7 4 1t4.27 il 4.16 2.5 8

3. l3+0.77IB t02.42 107.t2 r06.99 2.81

IC 96.32 100.1.1 99.99 4.01

.1.5

2A 102.43 106.45 106.3 l 3.53

3.2110.352B 109.75 I14.70 2.84

2C 96.32 l0l .50 3.25
Avg

(+sD) 3.17+0.53

6l

w: (g) w: (g)

I 10.91

4.5

107.06

\l'r (g)

114.85

I 01.33

3802
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Depth
(m) wr (g) w, (g) w: (g) Organic

matter (7o)
Avg. (+SD)

Organic matter (7o)

3

IA 105.87 10946 108.28 32.85

36.46+4.51IB 106.06 104 4l 3 5.02
IC 93.5'7 94.99 4t.s2

6

2A 102.42 105.32 104.85 16.10
28 96.3 3 100.s 8 99.80 18.53
2C 109.74 I 13.95 t3.5'7
3A 102.43 106.82 r06.19 r4.33

15.67+1.483B 100.03 15.42
3C 109.75 l13.35 17.26

t2
4A 96.32 100.00 99.47 14.60

13.99+1.70.+B 102.44 t07.76 106.94 15.30
4C 109.7s l 13.39 I12.95 t2.07

l5
5A 105.87 ll0.l9 t09.79 9.3,1

9.7 4+0.4893.96 99.40 98.88 9.61
l0l .33 l 05.28 10.1.88 10.28

6A 102.42 106.59 106.00 14.08
6B 96.32 100.50 99.92 13.80
6C t09.74 n3.62 l r3.01 15.86

2t
7A 93.97 98.00 97.45

14.88+t.197B r 0l .33 106.07 r05.36 11.94

7C 10s.87 109.91

8A 93.96 98.41 9'7.94 10.56

I 0.05+ I .058B l0l .33 104.78 104.41 10.74
8C 105.87 I 10.92 Il0.47 8.8.1

27

9A l0 t .33 106.03 r 05.36 11.13

14.08+0.689B 93.97 98.21 97.59 14.52

9C 105.87 109.95 109.41

30
l0A 96.32 102.56 l0l .85 I r.33

I 0.5 l+0.7 It0B 109.75 I13.92 l 13.s0 10.04
l0c 106.9s t06.49 10. l6

JJ

ltA 96.33 99.96 99.12 23. l5
?3.04+l .2tltB 102.43 105.86 105.03 24.t9

lrc t09.14 113.34 I 12.55 21.79

36

l2A 1 05.86 109.20 108.27 2.7.98

26.17+3.43t2B l0l .33 105.53 104.60 22.21
l]c 93.96 97.93 96.81 28.3 I

39
t3A t02.43 106.85 106.2 I t1.34

I 6.09+ I .52l3B 109.'t4 |L3.27 I t2.68
r3c 96.33 99.8 r 99.21 I 7.15

41.7

l4A 105.87 109. t8 108.83 10.68

14.35+3.53l.1B l0l .33 105.60 10.1.98

l4c 93.97 97.41 17.71

Avg
(+sD) 16.83+7.28

Table B.l0 Organic matter results for Borehole-10

62

Sample
\o.

r 0l .31

95.72

16.06+2.48
I14.61

9 96.33 100.70
I t4.10

5B
5C

t8 14.58+1.t2

13.66

I10.68 t 6.03

13.30

t02.12

16.78

14.65

98. l9

3803
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Depth
(m)

Sample
No.

wr (g) W: (g) wr (g) Organic
matter (7o)

Avg. (+SD)
Organic matter (7o)

3

1A 93.96 97.93 97.29 16.13

17.33+2.32IB 101.33 104.19 103.62 20.01

IC 105.87 I I t.l4 110.30 15.86

6

96.32 99.62 19.68

t 7.87+1.882B 102.42 107. t 9 106.33 t7.99
2C t09.7 4 I13.93 lL3.27 t5.92

9

3A 93.96 99.14 98.34 15.43

t7 .07L3.233B 105.86 I t0.40 109.46 20.79

3C r 0l .33 r06.37 105.61 r5.00

I2

4A 109.74 I I 1.68 25.41
24.49+4.70.18 r 02.43 104.99 104.2s

4L 96.33 t00.n3 99.96 19.40

l5
5A 109.7,+ I 12.91 |2.29

16.75+2.89-iB 102.43 t0'7.47 106.60 t7.21

5C 96.33 100.32 99.78 13.65

18

6A 105.87 I l 1.30 I 10.5.1 14.t0
13.7410.836B 93.96 99.07 t2.80

I 0 1.33 105.9 I 10s.25 14.33

2t

'7A 96.32 100. l7 99.68 r 2.80

t6.2313.67'78 r09.14 114.98 I13.93 20. l0
7C 102.43 108.06 t07.t7 r 5.78

24

8A 105.87 I10.07 109.43 15. l4
t4.o2tt.2t8B 10r.33 t05.47 t04.9s 12.73

8C 93.97 97.77 97.23 t4.20

27

9A 93.97 99.s6 98.45 19.81

21.39+1.399B r 01.33 105.83 2r.93
9C 105.87 I I 1.52 22.43

30
t0A 102.43 107.99 107.06 16.70

15.58+0.99r0B 96.33 103.25 r02.20 I 5.21

r0c I 13.59 I 13.02 r4.84

J-)

llA 105.86 109.86 109.3 r 13.76

14. l9+ 1.59llB 93.96 97.86 97.24 15.95

llc l0l .3 3 106.73 106.03 12.86

36

102.43 105.9 r 105.08 23.88
19.33+6.00r2B s6.32 l0t.40 100.76 12.53

l2c tog.74 Il].39 tt2.6t 21.58

39

l3A r02.43 t 06.86 106.32
12.26+0.5 It3B 96.33 100.42 99.93 11.90

r3c 109.7 5 114.66 r 14.03 12.85

Avg
(+sD) 16.94+4.03

Table B.t I Organic matter results for Borehole-l I

63

98.97

112.33

28.61

19.39

98.41

6C

104.85
I 10.25

t09.74

l2A

12.03

3804
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Depth
(m)

Sample
No.

w, (g) wz (g) W: (g) Organic
matter (7o)

Avg. (+SD)
Orqanic mttter (o/o\

l
IA 101.33 105.07 104.27 2t .55

20.32+ I . l593.96 97 .04 96.42
IC r05.87 I l0.l I 109.29 t9.27

6

]A 105.87 I l0.zl4 109.65 t7 .25

19.05+3.05]B l0r.33 10.1.36 t7.33
93.96 96.64 96.03 22.57

I
3A 96.33 99.07 98.60 17.36

18.t7+2.12]B t02.42 104.86 20.57
3C t09.74 112.93 It2.4t 16.5 7

l2
4A 113.32 112_83 t3.74

t5.20+2.33.18 t02.43 106.03 t05.52 13.96
.1C 96.33 100.5 7 99.81

96.32 100.41 15.70

15.96+ I .195B t02.42 107.53 r 06.78 t4.'73
5C 109.75 I t3.47 I t2.8? r7 .17

l8
6A 105.87 107_99 107.5 r 22.9 t

20.19+3.436B r0l .32 r04.9 t l0,l.l4 2l .1.1

93.95 99.19 98.34 16.3.{

2l
7A t02.43 r05.39 r04.90 16.63

t8.7 I +2.227B 96.33 99.50 98.83 21.05

1C t09.74 ll4.0s I t3.26 18.,15

21
93.97 97 .65 96.8 8 20.8.1

t7.52+2.90IJB 105.87 l 10.5 I 109.76 r6.18
8C t01.34 106.75 105.91 15.52

27
9A 102.41 106.91

14.30+0.179B t09.75 t 13.47 | 12.94 t4.t4
9C 96.33 r0t.68 100.92 1,r.05

30
l0A l0 I .3.1 105.44 t04.86 t4.17

93.97 97 .25 96.73 16.02
l0c 105.87 109.55 108.84 19.20

33
ltA I05.87 108.88 13.80

19.99+3.33liB l0l .34 105.15 10,+.,10 t9.73
llc 93.96 98.61 97 .38 26.45

36
l2A 96.13 100.38 99.62 18.71

l6.9GI1.84l2B r09.75 u3.45 I12.89 I5.0,1
l2c t02.43 r06.0s 105.44 16.94

-19

l3A I 10.45 t09.75 15.29

15.56+0.43llB 10 t.33 106.75 105.92 l5.l3
llc 93.97 97.70 97.t0 16.06

11.7
t,1A 96.32 I 00.71 t00.09 14. l3

14.04+2..56l.lB 102.42 r08.21 107.55 I I .4.1

llc t09.74 I 14.43 I 13.65
Avg

(+sD) 17.31+3.08

Table B.l2 Organic matter results for Borehole- 12

64

IB 10. l.+

105.00
ZC

104.36

109.75

17.88

l5
5A 99.77

6C

106.26

| 6.46+2.54l0B

109.36

105.87

16.56
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Depth
(m)

Sample
No.

wr (g) wu (g) wr (g)
Organic

matter (7o)
Avg. (+SD)

Organic matter (oh)

IA 93.96 98.39 97.52 19.58

19.97+2.46IB r 0l .33 104.43 103.88 17.73

IC 105.87 108.91 108.22 22.s9

]A 109.74 I 13.95 ll3.l8 r 8.3e

I9.8I+:.t9]B t02.43 105.3 I 104.67 22.33

2C 96.32 100.42 99.66 18.70

9

3A 93.96 96.39 17.89

I 7.36a I .55]B 105.03 104.35 18.57

3C 105.87 109.92 I 5.62

tz
4A l0l .33 106.06 105.17 18.95

19.91+ I .024B 105.87 l10.34 109.40 20.98

4C 93.98 97.86 19.79

l5
96.33 99.63 99.00 19.0.+

2t.16+4.145B t09.74 I12.59 I I1.84 26.59

5C t02.42 106..+,1 r05.69

l8
6A r05.86 il 0.21 16.5,1

18.05+1.356B 93.96 99.26 98.28 18.47

6C l0l .33 101.26 106. l 3 I9. 1.1

2t
1A r01.22 I 00.46 1s.40

18.04a3.817B t09.7 5 116.19 I t5.14 16.31

107.08 106.04 22.40

2.+

8A t0r.33 103.21 32.21

8B 105.87 109.07 108. I 6 28.25

8C 93.96 96.47 95.72 29.85

27

9A 105.87 109.70 108.86 2 t.88
20.66+t.749B 93.96 97.98 18.67

9C 101.33 r04.63 r03.92 21.42

30

l0A 109.75 t 16.75 l 15.48
2l .76+3.3810B 102.43 108.27 106.96 22.41

l0c 96.34 r00.40 99.39 24.74

31.5

ilA I 0l .33 107.25 106.34 15.3 I

t6.12+0.96llB 93.97 98.46 97.70 16.91

ilc 105.87 I 10.20 109.46 17.0:l

J-l

l2A 109.74 I t3.19 lr2.33
llB t02.42 t07.57 r 06.39 22.92
l2c 96.32 99.70 98.87 24.48

33.6

l3A t02.43 105.75 19. l6
22.05a3.03llB 109.7 4 111.26 I13.12

l3c 96.33 100.77 99.80 21.79
Avg

(+sD) 20.74+3.99

Table B.l3 Organic matter results for Borehole- l3

65

3

6

96.92

l0 t .33

109.29

98.8 t

5A

18.76

I I 1.07

96.33

7C 102.43

104. I I

30. lGr I .99

98.90

18.09

24.83
24.08+t .02

106.53
25.20

3806
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Depth
(m)

Sample
No.

wr (g) 1[, (g) w: (g) Organic
matter (7o)

Avg. (+SD)
Organic matter (7o)

1.5

IA 102.42 107.54 107.06 9.31

9.72+0.4696.31 100.59 100.15 10.25

109.75 I13.96 I13.56 9.55

l
2A 98. u 97.69 9.99

9.86+0.282B r0l.33 106.00 105.55 9.54
2C 105.87 I10.82 r 10.32 10.04

4.5

3A 105.86 r 10.53 I10.09 9.29

8,6 1r0.603B 93.97 99.02 98.61

3C r0l .33 107.63 8.40
4A 96.32 101.26 100.76 10.09

I I .26+t .98.1B 102.42 108.39 107.78 10.14
4C t09.7 4 I t3.40 13.54

9

5A 105.87 n2.27
I .63+0.235B 101.34 I08.51 108.40 1.53

5C 93.96 101.06 100.96 1.47

Avg
(+sD) 8.22i3.61

Table B.l4 Organic matter results for Borehole-14

Table B.l5 Organic mafter results for Borehole-15

Depth
(m)

Sample
No.

wr (g) w: (g) Organic
matter (9/o)

Avg. (+SD)
Organic matter (%o)

3

IA r 09.7s I r 3.86 I 13.4 t 10.78

10.07r0.80IB t02.43 107.33 10.2 I

IC 100.82 I 00.41 9.20

6

2A l0 r .33 105.27 104.89

10.80+1.3 I2B r 05.87 I I 1.66 I11.05 10.49

2C 93.97 98.36 9'7.82 12.21

9

3A I13.49 I12.89 16.13

12.60+3.283B 96.32 101.05 I00.48 I 1.99

3C 102.43 t07.94 9.66

l2
93.96 97.37 13.44

13.71+0.25-18 r 05.87 lll.l2 110.40 13.78
,1C 101.33 106.95 106. l6

l5
5A t02.43 106.38 105.67 18.08

5B 109.75 I r 3.90 ll3.l5 18.13

5C 96.33 100.9 I r00.19 t5.'72
Arg

(+sD) 12.90+3.02

66

IB
IC

93.96

8.r5
l 07. l0

6

t13.97

I t2.39 1.90

w: (s)

107.88

96.33

9.67

t09.74

r 08.53

96.91

t3.92

I 7.3 l+ I .38

3807
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Depth
(m)

Sample
No.

wr (g) w: (g) w: (g) Organic
matter (70)

Avg. (+SD)
Organic matter (7o)

IA 96.32 r00.31 99.66 16.25

14.92+2.t6IB 102..13 107.09 106.34 r 6.08

IC 109.75 114.69 It407 t2.43

4.5

2A 101 .33 t05. t I t01.46 17.06

15.94+1.022B 93.97 98. l4 97.48 15.71

2C 105.87 r 10.94 ll0.l7 15.05

6

3A 93.96 98.16 97.70 r 5.01

12.u8r2.:-l3B 105.87 l r0.93 I 10.39 10.55

3C r0r.33 105.42 I04.89 t3.07
Avg

(+sD) 14.58+2.12

Table B.l6 Organic matter results for Borehole- 16

67

3
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Appendix C

Table C.l Specific gravity results for fine fraction retrieved from Borehole-01

Depth (m)
Specific gravitv Avg. (+SD)

Specific gravit-rTrail-l Trail-2 Trail-3
3 2.18 2.26 2.28 2.2410.05

6 2.tt 2.19 z.t5 2.15r0.04
9 2.2s 2.27 2.2710.02

ll 2.29 2.32 l.))

l5 2.t6 2.18+0.02
It 2.22 2.31 2.32 2.29+0.05
2l 2.34 2.39 2.36 2.36+0.02

24 2.25 2.26 2.26 2.2O 0.01

Table C.2 Specific gravity results for hne fraction reffieved from Borehole-02

Depth (m)
Specific gravitv Avg. (+SD)

Specific gravityTrail-l Trail-3
3 2.37 2.39 2.39

6 2.18 2.22+0.03
9 2.10 2.15 2.16 2.14,t0.03

2.2t 2.24 2.26 2.24,t0.02
l5 2.20 2.24 2.23.0.02
l8 2.08 2.09 2. l0 2.09+0.01

2.23 2.25 2.25-0.01
24 2.21 2.23 2.24 2.23i0.02
27 l .93 l .91 1.92a0.01
30 2.08 2.09 2.tl 2. l0=0.0 I

Table C.3 Specific gravity results for fine fraction retrieved from Borehole-03

Depth (m)
Specific gravity Avg. (+SD)

Specific gravit"vTrail-l Trail-2 Trail-3
2.22 2.2s 2.24+0.02

6 2.t6 2. l8 2.16-0.03
9 2.26 2.29 2.30 2.2910.02
t2 2.13 2.16 2.t6 2. 15r0.02
l5 2.06 2.07 2.08 2.0710.01
l8 2.33 2.34 2.35 2.34+0.0t
2t 2.28 2.29 2.29+0.01
24 2.28 2.28 2.28 2.28r0.00

68

2.29

2.3210.02

2.t9 2.20

Trail-2
2.38r0.02

t2
2.24

2t 2.25

I .91

3

2.13

2.29

3809
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Table C.4 Specific gravity results for fine fraction retrieved fiom Borehole-04

Depth (m)
Specific gravity Avg. (+SD)

Specific gravit-vTrail-l Trail-2 Trail-3
3 2.30 2.30 2.30+0.00

6 2.23 2.25
-t 1,1 2.24!0.0t

2.2s 2.26 2.25+0.00

t2 2.t6 2.17 2.17 2. l7t0.0l
t5 2.tz 2.t3 2.12 2. I 2+0.01

l8 2.15 2.t4 2.15+0.00

2t 2.03 2.06 2.06 2.0s*0.0 r

1A 2.24 2.27 2.28 2.26+0.02

2.21 2.23*0.02

30 2.26 2.28 1.28

JJ 2.t9 2.2r 2.2'7 2.22t-0.05

36 2.20 2.22 2.23 2.22+0.0t

Table C.5 Specitic gravity results for fine fraction retrieved fiom Borehole-05

Depth (m)
Specific graviq* Avg. (+SD)

Specific gravityTrail-l
3 2.09 2.14 2.16 2.13+0.04

6 2.17 2.20 ) )) 2.20+0.02

9 2.20 2.23 2.23 2.22-0.02

2.26 2.27 2.26+0.07

2.1't 2.21 2.22 2.20i.0.03

l8 2.44 2.45 2.44+0.02

2.4s 2.48 2.48 2.47+0.02

27 2.42 2.45 2.44+0.01

30 2.42 2.44 2.45 2.43+0.01

,, -!.. ) -) 2.36 2.36

69

2.30

9 2.25

2.14

27 2.24 2.25

).27=0.01

Trail-2 Trail-3

t2 2.23

l5

2t
2.14

2.35r0.02

3810
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Table C.6 Specific gravity results for fine fraction retrieved from Borehole-06

Depth (m)
Specific gravi(v Avg. (+SD)

Specific gravityTrail-l Trail-2
2.29 2.29 2.30 2.30+0.00

6 2.30 2.32 -!..) t 2.32+0.01

9 2.12 2.4s 2.43

t2 2.44 2.47 2.46+0.01

l5 2.46 2.47 2.47r0.01
18 2.45 2.46 2.46 2.4610.01

2t 2.14 2.45 2.45 2.,15r0.01

24 2.18 2.19 2.1910.01
27 2.3 8 2.39 2.40 2.39r0.01
30 2.3s 2.3 8 2.39 2.37r0.02
33 2.29 2.32 2.34 2.32+0.02
36 2.2t 2.14 2.16 2.17=0.04

Table C.7 Specific gravity results for fine fiaction retrieved from Borehole-07

Depth (m)
Specific gravity Avg. (+SD)

Specific gravityTrail-l Trail-2 Trail-3
3 2.15 2.t7 2.18 2.l7xO.O2
6 2.17 2.20 2.20 2. l910.0l

2.23 2.24+0.01
t2 2. l8 2.21 2.22 2.21+0.02

2.18 2.21 2.21 2.20+0.01
l8 2.33 2.34 2.34+0.01
21 2.32 -:.)J 2.32,L0.02

2.27 2.211 2.25 2.26+0.02
27 2.10 2.41 2.42 2.41+0.01
30 2.2s 2.28 2.28 2.27,r0.02

2.39 2.11 2.41j.0.02
36 2.28 2.30 2.3t 2.30r0.01

Table C.8 Specific gravity results for fine fraction retrieved from Borehole-08

Depth (m)
Specific gravit-v Avg. (+SD)

S/pecific graviry-Trail-l Trail-2 Trail-3
t.5 2.60 2.6t 2.62 2.6 I r0.0 t

3 2.5 8 2.59 2.58+0.02
4.5 2.66 2.66 2.65+0.02

70

Trail-3
3

2.4410.02
2.45

2.47

2.19

9 2.25

I5

2.34

2.30

33

2.55

2.62

3811
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Table C.9 Specific gravity results for fine fraction retrieved from Borehole-O9

Depth (m)
Specific gravilv

Trail-l Trail-2 Trail-3
1.5 2.65 2.66 2.66*0.01

4.5 2.68 2.69 2.69 2.69,r0.01

Table C.l0 Specific gravity results for fine fiaction retrieved from Borehole- 10

Depth (m)
Specific gravi(v Avg. (+SD)

Specific gravitl'Trail-t Trail-3
3 1.88 1.93 1.95 1.92r0.04
6 2.38 2.40 2.40 2.40+0.01

9 2.36 2.37 :.3 / 2.37+0.00

t2 -!-. )+ 2.3s 2.35

l5 2.47 2.48 2.47 2.47i:0.00

l8 2.38 2.40 2.40t0.02
z.) ) 2.33 2.34 2.3410.01

24 t.+J 2..15 2.45 2.44t 0.01

27 2.23 2.26 2.26 2.25+0.02

30 2.36 2.42 2.42 2.4010.04

), 2.31 2.34 2..34 2.33:0.02

36 2.23 2.25 2.24t0.01

39 2.25 2.26
41.7 2.27 2.29 2.27+0.02

Table C.ll Specific gravity results for fine fraction retrieved from Borehole-l I

Depth (m)
Specific gravity' Avg. (+SD)

Specific gravitl'Trail-l Trail-2 Trail-3
l 2.34 2.35 2.36 2.35+0.01

6 2.28 2.30 2.31 2.30r0.01

I 2.15 2.19 2.20 2. 19r0.03

ll 2.16 2.18 2.19 2. I 8t0.01

l5 L.)J 2.35 2.3s 2.34+0.0)

l8 2.3t 2.30 2.31 2.32=0.02

2t 2.28 2.30 2.32 2.30+0.02

2.37 2.37 2.37 2.37t0.00
27 2.31 2.31 2.3t 2.3110.00

30 2.27 2.27 2.27 2.27t0.00
JJ 1..5I 2.34 2.35 2.34t0.02

36 2.32 2.32 2.32+0.01

39 2.34 2.34 2.31 2.34+0.00

7l

Avg. (+SD)
Specific gravity

2.66

Trail-2

2.35+0.00

2.40
21

2.23

2.26 2.26+0.0t

2.25

2.30

3812
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Table C.l2 Specific gravity results for fine fiaction retrieved fiom Boreholc-12

Depth (m)
Specific gravit"r' Avg. (+SD)

Specific gravityTrail-2 Trail-3
l z.t9 2.20 2.19+]0.02

6 2.15 2.18 2.19 z.17+0.02
9 2.23 2.23 2.24 2.2410.00
t2 2.26 2.27 2.2$-0.02
l5 2.2t 2.25 2.24+0.03
l8 2.18 2.21 2.22 2.21+0.02
ll 2.22 2.25 2.25 2.24+0.02

2.22 2.25 2.25 2.24t0.02
27 2.29 2.30 2.3t 2.30+0.01
30 2.17 2.21 2.2|i-O.03
33 2.17 2.19 220 2.19+0.02
36 2.11 2.2t 2.22
39 2.26 2.28 2.27 2.27-0.01

41.7 2.26 2.2610.01

Table C.13 Specific gravity results for fine fraction retricved from Borehole- 13

Depth (m)
Specific gravit_v Avg. (+SD)

Specific gravityTrail-l Trail-2 Trail-3
3 2.22 2.24 2.23+0.01
6 2.20 2.22 2.22 2.22i0.01
9 2.3r 2.32 2.31+0.01
t2 2.27 2.29 2.28=0.01
l5 11^ 2.25
l8 2.26 2.27 2.27 2.27!0.01
2t 2.21 2.22 2.2|{n.02
-!4 2.26 2.28 2.29 2.28,r0.0 t

27 2.28 2.28 2.28 2.28a0.01
30 2.27 2.28 2.29 2.28r0.01

31.5 2.29 2.32 2.33 2.1 I +0.02

33 2.23 2.26 2.24a0.02
33.6 2.18 2.19 2.21 2. l910.0l

Trail-l
2.17

2.26

2.23

2.20+0.03

2.26 2.26

2.24

2.3r
2.29

2.25 2.25+0.01

2. l8

2_25

72

3813
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Table C,l4 Specitic gravity results for fine fraction retrieved from Borehole-14

Depth (m)
Specific gravitv Avg. (+SD)

Specific gravityTrail-l Trail-2 Trail-3
1.5 2.51 2.5 t 2.51r.0.00

l 2.42 2.43 2.43 2.43+0.01

4.5 2.45 2.16 2.46 2.46+0.00

6 2.39 2.40 2.40 2.40=0.01

9 2.62 2.63 2..63

Table C.l5 Specific gravity results for hne fraction retrieved from Borehole-15

Depth (m)
Specific gravity Avg. (+SD)

Specific gravit!,Trail-l Trail-2 Trail-3
3 2.46 2.45 2.46r0.00

6 2.46 2.4610.00

9 2.38 2.3 8 7.31 2.38a0.00

12 2.70 2.70 2.70 2.71r0.00
r5 2.38 2.3 8 2.3 8 2.38:0.00

Table C.l6 Specific gravity results for fine fiaction retrieved from Borchole-16

Depth (m)
Specific gravity Avg. (+SD)

Specific gravit-vTrail-l Trail-2 Trail-3
-L )t 2.32 232

4.5 2.27 2.29 2.29 2.29+0.01

6 2.38 2.39 2.39

73

2.50

2.63r0.00

2.45

2.47 2.46

3 2.33r0.01

2.39r0.01
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GPGB MINISTRY OF ENVIRONMENI, FOREST & CLIIYIATE CI"]ANG€, GOvT, OF INOIA

F. No. CM-13013/19l2020-21-Tech-RD-Chennai/

To

October 22, 2025

ANNEXURE IX
1. The Commissioner

Greater Hyderabad Municipal Corporation
CC Complex, Tanl Bund Road
Lower Tank Bund, Hyderabad - 500063

2. The Member Secretary
Telangana Pollution Control Board
A-3, Paryavaran Bhavan, Sanath Nagar Road
Sanath Nagar Industrial Estate, Sanath Nagar
Hyderabad - 500018

3. Prof. D. N. Singh
Department of Civil Engineering
IIT Bombay
Mumbai - ,100076

Sub: Minutes of th€ meeting held on October 14,2025 in case of Original Application No.
19 of 2021(SZ) & IA No. ot 2022 (SZt in the matter of Sh. Shankar Narayana Bala
Krishna & Ors. Vs State of Telangana & Ors.

This is in reference to the meeting of the authorities and Professor IIT Bombay held on

14.10.2025 at 4;30PM through Video Conference on above mentioned subiect.

The minutes of the meeting is enclosed herewith for kind perusal and necessary action in the

matter.

Yours faithfully

tlf $''
(H. D. Varalaxmi)
R€Bional Director

Encl.: As Above

Copy to
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1. 15 to CCB:

2. 15 to MS:

3. DH UPC -II

For kind information of CCB, please

For kind information of MS, please

For kind information, please

d+qFtrlrfiq ( ff) '.Fr-&q 
{ a0,t {qsq"qf,.tG1l tr6-4.fi siiEiF.+ se?. tui-cae Fti fx{-eot

<Tqlt 044-2999s6s3i0{+29567019 tFtl: rdchenna,.cpco@gov.F
R.giond Director.b (Ch.nnai): Second Floo.. 40-E. BSNL B! d,ng. TVX lndusaral Estate- CIPEI Road Gu.ndy Chenna

Phone 0a3-2999868r0{r-29567019 Em. : dcrenna,.cpcb@g6v.,n
$lFrlrrq{ q; qfrAlr r.a,". Cd -{" r-." .td -r :o o;2

He.d Olfics: Pa.vesh Ahawan Easl Alun Naqat tlehl- 110032

i{l{!t lelephone 01113102030. Fax 22305793 2239707A 22307079 22301932.223U948
{ ni E-mail:cDch@nlc n }csraz, weos,la ww.cpcb.n6.rn

32

.60@32

(H. D. Varalaxmi)

Sir,
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Central Pollution Control Board
Parivesh Bhawan, East Arjun Nagar, Delhi

Minutes of the meeting held on October 14, 2025 in case of Original Application No.

799 of 2021(SZ) & IA No. 96 of 2022 (SZ) in the matter of Sh. Shankar Narayana Bala

Krishna & Ors. Vs State of Telangana & Ors.

The Hon'ble NGT (SZ) vide order dated 06.08.2025 directed Chairman, CPCB to convene

a meeting between the authorities and engage IIT Bombay to arrive with a solution for

dealing with the legacy as well as the fresh waste generated at )awahar Nagar dumpsite

In compliance with above NGT direction, CPCB convened a meeting on Oc tober 74,20'E

through video conferencing under the Chairmanship of Chairman, CPCB with the

officials of Telangana State Pollution Control Board [[GPCB), Greater Hyderabad

Municipal Corporation (GHMC) and Prof. D. N Singh, IIT Mumbai (who had prepared

the Report on Jawahar Nagar dumpsite) . Member Secretary, CPCB, officials from Head

office and Regional Directorate, Chennai also participated in the meeting. The list of

participants is enclosed at Antexure I.

Chairman, CPCB welcomed the officials of TGPCB, GHMC and Prof. D.N. Singh, IIT

Mumbai and briefly highlighted the agenda for the meeting. Subsequently, CPCB made

a detailed presentation highlighting the status of capped legacy waste dumpsite at

Jawahar Nagar, Hyderabad, findings and recommendations of the Expert Group,

constituted as per NGT Directions, related to remediation of capped legacy waste

dumpsite. Issue related to dumping of around 120 Lac T of waste on unlined surface and

contamination of Ground water & surface water bodies, in and around the dumpsite were

highlighted during the presentation. The copy of the presentation made by CPCB is

enclosed at Amexure II.
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Chairman CPCB requested him to suggest a solution to the problems faced in the Jawahar

Nagar dumpsite as he had the technical expertise in the area. Professor D. N. Singlu IIT

Mumbai agreed to provide a solution for the same. He further agreed that he shall submit

a brief report on the same before October '28,2025, for which he may require to visit the

Jawahar Nagar dumpsite.

Member Secretary, TGPCB stated that the ground water (14 location) and surface water

bodies (3 locations) in and around the dumpsite was being monitored on monthly basis.

The analysis results of 08 ground water samples indicated extreme contamination and 06

ground water samples indicated moderate contamination of the ground water. TGPCB

further informed that several public complaints were being received by TGPCB regarding

odour & water pollution from the Jawahar Nagar site.

Based on deliberations following action points were decided:

1. IIT Mumbai shall provide a solution to the problems faced in the Jawahar Nagar

dumpsite. Brief report on the same shall be submitted before October 28,2025 by

IIT Mumbai

2. The solution, as provided by IIT Mumbai, may be implemented by GHMC. The

entire cost shall be bome by GHMC.

3. CPCB RD Chennai and Telangana SPCB to share Past data related to the Jawahar

Nagar dumpsite with IIT Mumbai

The meeting ended with vote of thanks to the Chair

Prof. D.N. Singh, IIT Mumbai informed that due to space constraints biomining is

difficult in the area.

3818



184

S. No. Name of official
lo*iSn"ti""

tion

1 Sh. Vir Vikram Singh, IAS

l'n"
lrman hentri

lroa'a

I Pollution Control

Bharat Kumar Sharma rember Secretary hentral Pollrtio.r C.r.tt nt

Jaoara
3 Sh. R.V. Karnan, IAS

l"
lnlrlrssroner E;"t".

[Murucipal

Hyderabad
Corporation

4 Sh. G. Ravi, IAS r* [elangana
lControl Board

Pollutio

:) Sh. C. N. Raghu Prasad Iaaaitio"rt

lCommissioner

Hyderabad
al Corporation

6 . D N Singh
fProfessor l- Bombay

7 Smt. Divya Sinha E""h"l P.ll,rti"" C""tr"l
[oorta

8 t. H D Varalaxmi lnegionat

lChennai

Director ,lCentral Pott"tio.r C.,nt .,l

lrou.a
9 mt Poornima B M r* lcentral Pollution Cor,t o

lnoara
10 Sh. B. Raghu Environmen fr"1-,8"",

lControl Board
Polluti

nSrneer
11 Sh. D. Krupanand Ioi.rt

lEnvironment

[Engineer

chiefrelangana

lControl 
Board

Pollutio

12 mt M Sujana Sree or Environmen drelangana

lControl Board
Pollu

13 Sh. R. Seenivasa Reddv

r
xecutive Engineer F*rt"r Hyd*aba

lMunicipal Corporation

14 Dr. D. Prasad b""i-. P

$cientist

nvrronmen drelangana
lControl Board

Pollutio

15 t. Bhavaneswari istant elangana Pollutio
nvironment
n neer

ontrol Board

Annexure I

List of participants attended the meeting on 74.10.2025

lDirector
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ANNEXURE X
Oclober 27,2025

To

The Commissioner

GHMC, Hyderabad

&

Chairman CPCB

New Delhi

Subject: Way Fonrard to the issues prevailing at the MSW processing &

Disposal facility at Jawaharnagar, Hyderabad

1. Background

ln compliance with the Hon'ble National Green Tribunal's (Southern Zone)

directive dated 06.08.2025, the Central Pollution Control Board (CPCB)

organized a Webex meeting on 14.1O.2025 with the Telangana pollution

Control Board (TGPCB), Greater Hyderabad Municipal Corporation (GHMC),

and the lndian lnstitute of Technology, Bombay. The meeting aimed to
develop practical solutions for managing both legacy and fresh waste at

Jawaharnagar. As per the Minutes of Meeting communicated on 22.10.2025, il
was reiterated that "llT Mumbai shall provide a solution to the problems faced

in the Jawahar Nagar dumpsite. Brief report on the same shall be submitted

before October 28,2025by llT Mumbai".

2. Site Visit

I visited the Jawaharnagar dumpsite and MSW processing facility on

23.10.2025, where I interacted with representatives from (i) GHMC, led by Srl

R. Sreenivasa Reddy, Executive Engineer, SWM, (ii) Telangana pollution

Control Board, led by Sri Rajendra, Regional Officer, and (iii) M/s Re-

sustainability Ltd (the project's Concessionaire), led by Sri Manoj Agarwal,

Project Head. During the visit, I inquired about developments since llT
Bombay submitted its Final Report on the capped dumpsite in July 2023.

,|
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2

These stakeholders were requested to submit any available data, reports, and

their views on potential solutions to the challenges faced at the MSW

Processing & Disposal facility at Jawaharnagar, as per the discussions, on the

following points:

A. Greater Hyderabad Municipal Corporation

a. Various reports submitted before the Hon'ble NGT pertaining to

different Original Applications (OAs) related to the capped legacy

dumpsite, compliance with the SWM Rules, and the Action Plans

submifted to NGT/ CPCB.

b. Details of the measures undertaken for leachate management, from

both fresh waste and legacy leachate management projects.

c. Views and suggestions on the further course of action (way fonvard).

d. Any additional details, data, or observations deemed relevant may

also be shared.

B. Telangana Pollution Control Board:

a. Water quality monitoring reports collected periodically from borewells

both within and outside the facility, including details such as the

distance of the borewells from the capped site and the frequency of

sampling.

b. As recommended by Pollution Control Board officials, any literature

or existing procedures/mechanisms for assessing or surveying the

integrity of the capPing.

c. Ambient air quality data, with a comparison of changes in various

parameters before and after the capping of the legacy dump, along

with the locations where the data was collected.

d. Observations from Telangana Pollution Control Board officials

regarding seepage in the vicinity of the capped dumpsite.

e. Any additional details, data, or observations, as deemed appropriate,

may also be shared.

C. Re-sustainability Limited

a. Details regarding questions raised during discussions' such as

rainfall data, whether the area is in an earthquake-prone zone, the

garland drain network map, and the history of fires at the dumpsite both

before and after capping.
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b. Data on leachate and landfill gas collected from the capped dump,

including variations in parameters/composition over time.

c. Water quality monitoring reports from borewells within and outside

the facility, excluding those monitored by the Telangana Pollution

Control Board.

d. Data related to extraction borewells, including locations, runtlme, and

monitored parameters.

e. lnformation on any lapses observed by TGPCB or the local

community, along with clarifications provided and rectification measures

taken.

f. Details on site conditions, practical challenges faced, and the action

plan for moving forward.

g. Any other relevant details, data, or observations may be shared as

needed.

Subsequently, M/S Resustainability Ltd submitted a note, along with

supporting data and an action plan addressing some of the challenges faced

by their facility. GHMC submitted a detailed note along with supporting data,

and TGPCB submitted the data and the way forward. CPCB RD, Chennai,

shared four large PDF files (reports submitted to CPCB or filed before NGT,

Chennai).
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3. Recommendations

3.1 Air Quality Management

To mitigate high PM10 levels: implement regular water spraying, green

curtains around the waste processing facilities, banicading of operational

areas, enforcement of speed limits, mechanical road sweeping and pollution

checks for vehicles & machinery at regular intervals.

3.2 Reduce the MSW burden at this site (Jawaharnagar) by

decentralization

GHMC should expedite the establishment of decentralized MSW processing

and disposal and Waste-to-Energy facilities for disposal of Segregated

Combustible Fraction (SCF)/Refused Derived Fuel (RDF). GHMC shail also

aim to reduce incoming waste to this facility by focusing on extensive

lnformation, Education & Behaviour Change Communication campaigns to
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motivate citizens and GHMC's waste collection workers to improve waste

segregation at source, in line with Circular Economy principles. CPCB and

TGPCB should frame policies to enhance SCF/RDF utilization in cement

plants through enforcement mechanisms and policy amendments. An area

designated as the RDF storage yard currently holds RDF accumulated over

the years. The possibility of offtaking this RDF to cement factories and

additional Waste to Energy Plants both at this site (Jawaharnagar) & other

new sites should be explored. The RDF can be disposed either in shredded or

unshredded form-based on the quality requirements specified by the cement

plants. This will also help free up space for the construction of the SLF. ln

addition:

. Explore decentralized pre-processing of waste at transfer stations.

. Regulate waste intake at Jawaharnagar based on available windrow

and expanding WtE RDF processing capacities at each corner of

GHMC.

. Ensure complete treatment of leachate through the existing facilities

(pre-treatment, RO, MEE, and MVR plants).

3.3 Leachate Management

GHMC should expand leachate treatment capacity, implement mechanised

drain cleaning, use closed concrete tanks for odour control and regularly

inspect drainage networks to prevent cross-contamination. Unlined leachate

storage ponds shall be emptied into properly engineered storage.

The leachate treatment system should be designed to handle daily generation,

including peak periods.

3.4 Storm Water and Surface Water Management

lmplement 'first-cut' stormwater capture and treatment systems. The

Authorities must address sewage inflow into stormwater network originating

as urban runoff from the upstream catchment that currently discharge to the

Malkaram tank (adjacent to the capped dumpsite) and also other nearby lakes,

by developing localized sewage treatment infrastructure. The diversion

channel that was closed by the farmers shall be reopened to ensure that the

above-mentioned contaminated storm water from the upstream catchment is

diverted away from the Malkaram tank, thereby avoiding delays to the legacy

leachate treatment project.
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The Authority shall also construct a lined, graded gadand drain around the

capped site to hydraulically isolate the area and route runoff to sumps. ln

addition, an STP/ETP equipped with oil-grit separation, sediment-control

measures, safe access for O&M, and provisions for periodic desilting shall be

established.

4. Way Forward

The Jawaharnagar facility presents several complex challenges related to

legacy and fresh waste management. Considering the environmental and

safety implications, biomining does not seem to be an appropriate

solution at this point due to the reasons known very well and the following

challenges:

Biomining is not recommended at this stage. lf undertaken, it would need to

be planned at '19,000-20,000 MT/day to handle both daily municipal solid

waste (MSW) and the accumulated legacy waste-an operationally

challenging scale.

By-product offtake is constrained - Limited demand for biomining outputs

(SCF/RDF and bio-soil) makes disposal difficult and increases financial

burden. ln particular, SCF/RDF disposal would require augmented waste-

to-energy (WtE) capacity, which is likely several years away.

It should also be noted that biomining of the capped landfill at this juncture

when complete degradation has not taken place, may create a leachate (and

gas) outbreak and slope failure. Maintaining the status quo of the capped

legacy dumpsite, duly strengthening the air, leachate, and storm water

management systems as recommended above, is the best possible option for

the present. Periodic monitoring and inter-agency coordination remain

essential for sustained environmental protection.

Hence, the following is recommended:

l) lmmediate Term (0-6 months)

Retain the existing cap and implement a containmen!first program:

(i) audit and repair cap details (seams, benches, gas, drainage geonet

outlets, leachate collection sumps);

't983833



(ii) add LFG capture where practicable, with continuous flare uptime

and prioritized routing of high-CH. streams to purification;

(iii) accelerate legacy leachate evacuation via existing MVRE capacity

and new extraction points at the toe and down-gradient zones;

(iv) complete and line a full-perimeter garland drain hydraulically

isolating all stormwater from process/legacy leachate and route to

dedicated treatment; and

(v) publish a monitoring dashboard covering groundwater and AAQ

readings outside boundary.

lll) Long Term (60- '120 months)

Adopt a criteria-based decision gate for any selective retrieval/biomining only

after all the following conditions are fulfilled:

(i) leachate heads at the waste-foundation interface fall below agreed

thresholds and remain stable through ten monsoon cycles,

(ii) LFG flows decline to low, steady-state values with no hot spots, and

(iii) end-to-end outlets are contractually locked for fines, recyclables

and RDF residuals.

(iv) lf and when conditions are satisfied, pilot small, peripheral cells with

full enclosure, misting, negative-pressure dust control and

199
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ll) Near Term (t18 months)

Close the system-level bottleneck by contracting additional SCF/RDF offtake:

flnalize WtE expansion and develop immediately with support from State and

Central Government with clear milestones; re-secure long-term cement-kiln

co-processing MOUs with transportation and disposal cost to be mutually

agreed by Government and GHMC/HiMSW; and commission decentralized

pre-processing nodes to de-risk transport peaks. For LFG, scale purification

under the GAIL-BGL-H|MSW framework, add dewatering/sumps to minimize

condensate carryover, and implement a gas-leachate interaction study to

guide wellfield tuning.

BGL/GAIL to immediately start the off-take since the capacity is going to

increase after Muller Biomethanation plant commissioning which is equally

important for nation's resource utilization point of view.

3834



emergency response plans consistent with CPCB guidance; scale

only upon demonstrated environmental performance.

(v) Continue post-closure care for >15 years as per Schedule-|,

including slope stability inspections, groundwater protection, and

LFG/leachate controls.

Considering the above, the following appears to be the possible solutions:

1. Capping to be retained: Do not reopen the capped Jawaharnagar

dumpsite; doing so would dismantle engineered controls and vent

trapped gases. Biomining can be reconsidered only after gas decline

and further waste decay.

2. Stormwater & treatment by GHMC: Build a lined, graded garland

drain around the site/cap to hydraulically isolate runoff; route flows to

sumps and a Governmenl of Telangana STP/ETP with oil-grit

separation, sediment control, safe access, and periodic desilting

3. WtE expansion at Jawaharnagar: With 2x600 TpD lines operational

(since Aug 2020) and 2x600 TPD on trial (since Jun 2025) and 800

TPD operational at Dundigal (since Mar N24), planining for

enhancing the WTE capacity to -100 MW to handte -4,00G5,000

TPD RDF will end on-site RDF stockpiles.

4. Three additional integrated MSW+WIE hubs: Government of

Telangana to allocate land at three strategic GHMC locations; each

plant to accept pre-treated waste and target -.lOO MW. Together with

Jawaharnagar (-100 MW), deliver -400 MW distributed capacity, cut

haul distances, eliminate buffer storage, and meet -20,000

TPD needs through 2035 and beyond.

5. Groundwater safeguard: No contamination observed to date;

implement periodic monitoring by TSpCB/empaneled agencies with

transparent reporting. lf contamination is detected, Government of
Telangana will unde(ake remediation under a reputed institution's

supervision.

7
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4.1 Short-term

1. Evaluate the efficiency & performance of the leachate extraction wells.

2. Analysis of the leachate treatment scheme to assess its effectiveness,

adequacy and compliance with standards and suggest improvements.

3. Provide technical assistance in achieving effective stabilization of

Fresh waste and assessing the soundness of the lining under the

areas allotted for drying/pre-processing of the fresh MSW for

identifying possible locations for seepage of leachate, if any.

4.2 Medium-term

'1. Assessing the subsurface conditions for necessary guidance in

undertaking appropriate engineering interventions at the dumpsite to

effectively manage and control subsurface leachate.

2. Analysis of the measures taken for surface runoff management,

particularly during the extreme rainfall events and suggest

improvements, including changes required in the design

3. Analysis of the piezometric data from the borewells.

4. Fresh sampling from these wells will also be conducted to establish

the level of groundwater contamlnation.

5. For Ground water implement periodic monitoring

by TSPCB/empanelled agencies. lf contamination is detected,

Government of Telangana will undertake remediation under a reputed

institution's supervision like llT or equivalent .

6. GHMC to expand and augment processing and disposal facilities in

the City especially with focus on disposal of SCF/RDF for stored

fraction and those derived from fresh waste.

4.3 Long-term

1. Exploring other adequate engineering solutions (possibilities) to

reduce the outflow of leachate.

2. ln fact, the possibility of "landfill rehabilitation" is to be attempted,

which would be a very extensive, intricate, rare, but extremely useful

scientific study, under the prevailing circumstances.
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3. Develop adequate and practical guidelines to successfully carry out

"bio-mining" operations in a challenging situation vis-d-vis SWM Rules,

Manual and CPCB guidelines.

4. Comprehensive hydrogeological study of the entire area shall be

undertaken with long-term monitoring.

5. Assessment of the status of the MSW in the capped landfill after two-

three years (and may be after another 5 years thereafter) by

employing advanced geophysical investigations for identifying the

state of the MSW in the landfill to arrive at the technical feasibility

aspect of bio-mining, if deemed necessary.

With my best regards!
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Dr. D. N. Singh FNAE, FASCE, FlcE(uK)

Editor-in-Chief, Environmental Geotechnics, lCE, UK
D.L. Shah Chair Professor for lnnovation
Department of Civil Engineering
d ns@civil. iitb.ac. in
cell: +91-9529758508

www.civil. iitb.ac. in/-dns
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Photographs of Site Visit dated 23.'10.2025
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D.tltL of Eri.tiag STP'. tn th. ULa. out td. ORR Uadc! PH&UED
B.for. Judg.Eclt Ord.r i..., on 29-O9-2O22

s.Io.
Ert.Uag
c.p.cl9 of
STP ir IILD

T.cbnologz
Ceprcity

ITLD
St tua

38 00 3

lnspection chambers,
Sewerage @nnections are not
taken up in UIDSS&ff
Scheme due to paucity of
tunds. 19500 Nos of
lnsp.ction chambcrs dc
proposcd in KrimnaA
Sman Ciry Projccr lso that
utiliztion can ttc ilnprovedl.lt
is also proposed to complete
the balance and all additronal
components under AMRUT
2.O.

1

Bommakal Road (Ned
Housi.g Bo d Colonyl

MBBR

STP is dcsigncd fo.
prospcctivc ycat
dcmand.PrEsent r.quteE.nt
is less than 2026
requirement. At present 9.0
MLD water is b€in8 supplied
ed the utilization is
matchinA with 80o/o of the

2
Chat(a-Ii Gadda.

Allampaly
l3.oo MAAR 75

31.50 IIBBR 7.5
Nctwork not firlly laid duc to
paucity of ftrnds.lt i5 also
ploposed to complete the
balsnce, S€weraae
connections and aI additionat
componcnts undcr A RUT
2.O.

15 00 \IBBR 3.5

wsP

Ealier, Motors and pumpscts
were damagcd and r.paiEd
now.Trail Run uqder
pro8ress.To utilis€ the 1L5o
MLD capacity STP, seweraAe
comections are proposed
under AMRLn 2.0 .

Miryalguda Tharhsadda I1.50

7Chinthala Chc!uvu 7.25 MBBR

lo
5 Siddipei

Narsapur Cheru\u I l OO SBR

1.5Rajarcddy PaIy 1.50 Phytorid

33.50

Pandawla Chervu 0.50 o5

6 (a)

43.50Sut Tot.lII

3

t32.75
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s.)o.
Ert th8
c.pecrq or
STP to UIJ)

T.cb!ologt
Crp.city

ULD

STPs coEpt.tcd aftor JudgEBGat O.dGr t.c., on29-()9-2022

6(b) Gajwel Pragnapur (By-Pass
Roadl

125 Phltorid 0.75

7 Suryapet Puldeddy cheruw 10.0o SBR 3.0

Nctwork not fuUy laid duc to
paucity of funds.It is also
proposed to codplctc the
balance, Sewerag€
connectons and aI additional
coEponents under AMRUT
2.O.

GWMC

5.OO SBR 3.5

Pragathinagar I5.00 SBR 12.5

9 1.50 SBT I

lo Nagar Kumool Bus Depot Backside 2.30 Ph].!orid l

tl NalAonda Sheshammagudem r7.t6 wsP

S1? has b.en conunisioned
rec.ntly.lt is also prcposed to
complete the balance
network, SeweraSe
comections and aI additional
compoftnts undcr AMRUT
2.O_

Sub Totsl s2.2r 30.75
144.96 74.25

Tot l lto.ofSTP. conplctcd: 17 t{o3 (ta 11 ULBr}

Totrl tn.tsUcd crpacig: 184.96 ULD

f T_--
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s.l.'o. cr9 & rundt{g
STP iD }lLD Tcch!ologt

l
{UIDSSMT & TUFIDC

Rs-45 52 Cr
(Rs.45.51

Cr+Rs.33.0 I Cr. )+
Rs.7.OO (TUFIDC)

5.45 WSP Physically
3\-r2,202i

Commissioning will be
comPleted after replac€mcnt of
Ptmp S€ts d motors whi.h
are u.der progress (tal<en up
under AMRUT 2.0)-

2

SDF+TUFIDC
Rs.gO.O0 Cr

(Rs.35.OOCr+30.OOCr+

25.00 Crl

3.20 l oo% 31-t2 2025 STP has been completed ed
.ommissioncd. lntemitt.ot
Pump house to be taken up &
comPleted for sewase PumPinS
to STP- Revised AS sanctloned
on I8-01-2025. Pump House
work udei progress.

3
TUFIDC

Rs.11a.oOCr.
(Rs.a1.4r Cr. +R3.36.59

cr.)

10.00 SBR 100% 3 t- t2-2025 STP completed and trial run
under Progress.Sse. network
not Laid tully. Balance Sewer
lctwork Proposed up under
AMRI'T 2,0

sir.illa
Rs.61.25 Cr

MA lu!bd)- SubJect to
.eimbursement from

RWS&S Dept.

behind 2BHK
19.1 SBR 95,t1, Progess of work slowed due to

delay in payments and paucity

Total 37.75
Totd IIo.ofSTP.: 4 !Io.
Totd crprctty: 37.?5 MLD

DctdL of undcr CoBtEctto! gTP'. rn thc t I,Br outltde oRR Und.r PE&UED

3l- 12,2025
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Artrerure- XIII

Dctailr ot STP'r trtcr q, in thc IrLBt outtid. ORR urdct AMRUT 2.O uEdcr PH&uED

sl.
lo

Projcct Co.t
(trcluding
o&M ir crl

l{o.of STPs

ProPosed
In AMRm

2.O

S.ragc

caP.city
(MLDI

Dct ilr of Pectegc
in ebich sTP FaB
Ircludcd arld total

crprcity in
Packrgc

Tc[tatiYc drtc
ofcoEpr.uor/
coEEir.toriEg

Reerrks

P.ctagc-I

i 225_46 3 r.50 PacLage-I
lTotql

Capacity:65.OO
Il[D)

Poject Coit :

R!.560.45 Cr

3r-L2-2027 Pact ge-I: LoA i!.ued

07-O3-2O24,agrc€Ecnt
cotrcludcd. Work

grolrrdcd.
2 Ka.imnagar 79.57

3 Rama8undam 255.82 5 33.50 31-12-2()27

Prctagc-II

Miryalaguda 173.O7 1 5.OO 31-12-2027 PicLageII: LOA ilsued

07-03-2024 b

colcludcd.gorL
arouadcd.

5 Nalgonda 216.19 1 3.ao 31-t2-2027

6 Suryapet 316_77

7 Khammam 249.52 53.50 31-12-2027

8 162.81 Pack4g.-I[
ITotar

Caprcity:42.(x)
ED)

Projcct Coat :

R..439.61 Cr

Pacragc.Ill: LOA kru€d

ot-o7-2024 &
egEcra.at coucludcd.

WorL grourdcd.9
Mahabubnaga

276_a 3 42.OO 31-t2-2()27

Tota.l fo! 9 ULBB l956.Or l6 170.30

Tottl Ito.of STP! ptopo.ed urdcr AURUT 2.O: 15 IIo. (ir 9 IrLB!]

Tota.l crpectty propored undet lltr[RUT 2.O: 17O.3O MLD

208

ULB

PackaSe-ll (Total
Capacity:63.3O

r{lDl
Projcct Cost :

Rr.955.55 Cr

P.ctage.III
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ANNEXURE XV

Hyderabad Metropolitan Water Supply and Sewerage Board
Oetails of under construction STps in c H MC area

5i.No Loaetion Capacity
(MLD) Technoiogy Physical progress

Tentative date of
Completion/

Commissioning
Rdrrbow Vrsta 43.5 s8R 90% work completed N0v-2 5

2 Attapur-f 40 s8R 80o/o work completed Dec-2 5
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ANNEXURE XVI

Hyderabad Hetropotit.n W.ter Suppty and Sawer.ge 8o.rd
Oetail. ol eath arinin! STp with utilir.tion ca PaCitY und.r HMwssB, GtiMc,HMDA

l3!

s8R

!.5 iiSR
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:.1

-,i7-r!.I!psr&t]

c.5

43 Amtnr Cherwu, prrgattrugnr

5.w.!. G.6€r.tion & Trc.tmanr
;e\r aa€'ars n chti( (ar cn $. C.ir ot tcT 01Lr
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S
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ANNEXURE XVII
TELANGANA POLLUTION CONTROL BOARI)

ZONAL OFTICE: EYDERABAI)
tt.No.G3-1219, TS No.I Puq Block - C, Ward No.9l, Ner Couuky Ctub.

UBU Nagar, BcgBopeq Hydeiabad_ pbooe: (N0-234024g5
E&8il: j6zhd-lg9!!@lan@&Aay_i!

order -\o:II3$RR-VTGpCB/ZOIVCFOD025 _ \>U )-- DBte:11.10.2025

Name of the Produc& rDd By-prod[cts / Activity Totsl Cspscity

215

=;;d'=-

mfi

sub: TcpCB - zoH - lWs. HMWS & sB 86J MLD ST? rt N.-urcherEvu. Upp.l,
lled+alMd{rjgiri Dirrtrict - Lrdusb.y's rcqu€st for extcosioo of CFO Rcoewal
Paiod - CFO AEGodEeat - Issued _ Reg.

Ref; l. CFO Order No. 1435-RR-TTGPCBIZOWC,!O/2024 _969 &^ 26.09.2024 \alid,
wto 31.08.2029.

2. Hon,blc NGT order d,atal April 30, 2019 in O.A. No.1069/20t 8.3. CFO Committcc Meeting hctd on 10.10.2025 at TCPCB, 
-Zonal 

Offic4,Hydcrabad. 
t . .

Itr rhc ref*eace l 
! cite4 the Boad has issu€d cFo & HwA ord6 to rvrs. ,.Mws & sB

36.5 MLD STP at Nalldcheruvu, Uppal, Mcdchal-Malkajgiri District vide o!de, dated
26.09.2024 witb a validity pcriod W to 31.081029 ro op€rate STp plsnt of capaciry _ 86.5 MI_D

Sewagc Trei&ne0t Plant (ST?) 86.5 MLD

Vide ref<rerrce 3d cited, the issuc was plac€d in the CFO Comminee mcailg held on
10. 10.2025 and the comminee qoted that thc stadards stipulajed in thc CFO cotrditious of ttrc
sewer-age Tr€atrtreot Pratrts issued vide reference l" cited trceds to bc an€oded iDriBe with
dirc!1ions ofthe Hon'ble NGT older dt.3O.O4.2Ot9 iE O.A. No.l069/2018 and. recotrtllcndcd to
issue amendment to thc €xistirg cFo & I{wA qder of rw* HMws & sB E6.5 MLD STp,at
r-allachcnrvq Uppa! Med"rrqr-Mslt4giri DisEicr by e€sdirg the timitiDs staDdlrds as pq the
NGTOndcrd.ted:30.04.2019iDO.A.No.t069/20t8.I{eoc€,aspertherecoomaaaiorsof
the Co@dtteq t[e aeeo&neot is issued to &e ooDs€Dt as How:

l. The HMWS& SB shdl &ear the se\vage to the followitrg standads:
I s.xo Plrlmeters

.1

6

Temper-anrlc

solids
oit&

Chetoi cal Dea a:d cot)
Biolo Demanrl I)

ABEoD.ical

IrEd ( as Pb)

Csdmil,lrrl as Cd

Strndrrds
5.5 to 9.0

Should not cxc€ed 50C above Oc
watct

r00
t0

0. t trlgn

2.0
0.1

ll
ll H
l3
I4
l5
i6
l7

Zinc as Za
( !s Cu)

asS

sl0
50

s Arsenic lls As 0.2
0.01

5.0
3.0 m
2.0

1.0

5.0i8

Copper

Pagc I of2

2.0

I

I

t

l1)
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20 5.0 mc/lFlee ammonia ( ss NH3) '

216

S.

Total asN 100 m

2t Bio Asscv test 90olo surviyal of fish afler g5 hourc in
I 00o/o emuent

Shall be reod at

The HMWS& SB shall treat the sewage to the following standards as per thc Hon'blc
NGT Order dated: 30.04.2019 in O.A. )\io.1069,'2018:

Parrmctcrs S(andards
5.5 to 9.0

Temperatu.c Should not ercecd 50C above the
water tem

Total solids 20

10 v
50

l0 rr
Ammooical Ni 50m

Arsenic as As 0.1
0.01 m

t0 Lead ( as Pb) 0.1 mgl

1l 2.0
tl 0.1

rl Total chromium 2.0
l1 Zin as Zn 5.0 m

1.0
2.0

Dissolved 5.0 m
18 i Total residual chlonne 1.0
l9 To(al Ni as l" l0
20 Free arnmonia as \HJ 5.0 m
l1 Bio Asse! test

5

6

!

90% survival of fish afler 96
hours in I 00o/o ellluent

1',) Phosphorus-Tot8l (For Disclurge in ro 1.0 mgl
, Lalies

2i Fecal Coliform (FC) (Most P.obable Dcsinble - 100 permissible - 230
\umber 100 mililitcr MPN./ 100 ml

t\

To'
Mls. HLIU'S & SB 41.50 MLD,

-.1'JOINT
LL

EER (FAC)

]liralern-l Servagc TrcatrDent PlanL
Near I0 IULD Mirdam Tank STP.
DanDam.jopidi, Hydcrabad.

Copy to the Eovironmenral Elgincer. Rcgionsl Office, Rangareddy - I for informarion and
nccessary achon.

.{ Oil & grease

Chernical Oxygen Dernajtd (COD)

Biological Olygen Demand (BOD)

I \,1 asH )

as CdCadmium
Hexavalent chromium as

l5 Copper ( as Cu)
l6 Sulphidc ( as S)
l7

Pagc 2 of2

.{ll other conditions mentioned in Schcdule A, B & C ofthe CFO & HWA order issued
and the validity issued vide rcference lr cited shall rernsin thc aame.

\
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aoolPo

\t,
TELANGA{A POLLUTION CONTROL BOARD

ZONAL O['FICE: EYDERABAI)
H.No.Gl- 1219. TS No.l pa!r, Block - C, Ward No.9l. Nea, CoutrEv Club

Ursa Nagar, Be8uopct Hyder.bad- phole 04&21402495 
'

EEail: icee-zhvd-tspcb@telaffEpa.sov.io

Ordcr \o: 1825-RR-IyTGPCB/ZOEICFO/2025- I !!f Dite: 11.10.2025

Sewage TlEahat Plalt (STp)

The HMWS& SB shall treat rlle sewage to the following standards:

Teraperature Should oot cxceed 50C above the
watet

ed solids 100
t0

Demard
Aomooical N

Tota.l clEoEium 2.0
ZiDc ( zs Zn 5.0

as Cu)

Sub: 16pgg - ZOH - M/s. EMWSSB, projc€r Divisior _ II, 133 MLD c.prdty,of
STP rt Fatehtragq, Brfusgrr (M), Medchal - Ma&ajgLi DIstr ct - Industry,s
rEquest for exteosioo ofCFO Re[cwal period _ CFO AE;dnent - Issued _ Reg,

Ref: l. CFO Order No. 182'_RR_IVTGpC:BIZOH/$O/2025 d105.03.2025 valid
,rpto 31.011030.

2. Hoo,ble NGT order dated: Aplil 30, 2019 i! O.A. No.l069/2018.3. CFO Coomitree Meeting hcld oo 10.10.2025 
"t fOiCS, Zonal O6ce,H,derabad 

r * ,.

.ln lhe refereace ia cited. the Board has issued CFO & HWA Order to I/Lt. HMWSSB,
Project Dvision - tI, 133 MLD capscity of STp at Fatehragar, Balaaag6r (M), Medchal -
Malkajgiri District vide ord€r dated d1.05.03.2025 wi6 a validity period rp to 3t.01.20j0 to
opeBre STP plsnt of capacity _ 133 MLD:

Vide refereoce 3d circ4 the issue was placed in the CFO CoEmitte€ Eeding held oD
i0.10.202i ad the cqm&ince noted that the standards stipulared in the CFO conditioos ofthe
Sewerage TicaEnerlt plants issued r.ide refereoce l!. cited Deeds to be ametrded ioline widr
Circctioqs of tbe Hon'bte NGT ordq dL30.04.2019 irl OA. No.1069/201g aDd recoelneoded to
issue amcndment to the existing CFO & IrwA order of lvf/s. HMWSSB, project Dvision - !,
I 33 MLD capacity of STp at Fatebnaga, BaiaDaga, (tr,0. Med.Lal _ MalksJgiri DsEict by
amendiag the limitiog sta.trdalds as pe! the NGT fucr dated: 30.04.2019 ia o.A. No. r 069/2018 .
Hcoce, as per the recoxom€adatioDs ofthe committeg ',ie ameodEeot is issred to the coDseqt as
below:

o.s.N

l
4

5

6

NaEe of the Producb rndS-\o. / ActvityBy-products Totrl Crpsclty

I33 MLD

ParaDleten Statdsrds
5.5 to 9.0

50 Eg,I
Ars@ic8

9
o.2 mgl

0.01

Cadmium as Cd
exavallt ent chrooiruq cft6

10

,12
11

I-ead ( as Pb) 0.1 mg/l

2.0

t3

Page I of2

3.0

I

1

ort c seasi-
_!!soi"d Oxy.eq D"-and (COD)

0.1 Erp4
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Dissolved

218
Sul ide asS

Total residual chlorinc
Tdal Ni

Free ammonia as NH3

1.0
5.0
t.0
l00m
5.0 n1

Bio .Assey test 90% survival of lish aftcr 96 lrouN in
I 00% efiluent

Sholl be rcal as

1. The HMWS& SB shall heat tle scwage to the following staldards as per rhe Hon,ble
NOT Order dated: 30.04.2019 inO.A. No.l069/2018:

Stsndards
5.5 ro 9.0

Temperature Should not exceed 50C above thc
recct\,1 watef tem

20m
10 l

Chemical Ox Demand coD) 50 rn

l0 nr

50

0.2 rn

0.01 m
t0 0.1 mg,l

11

1g

lq
20
2t

II

:

Cadmium as Cd 2.0
tl Hexavalent chromium as Cr6 0.1 m

Total chromium ?.0 q.tr!
l{ Zinc | 

^s 
Zn\ 5.0 ra

l5 (asCu 1.0 r

2.0 m

5.0 n'l

1.0

l0 m
5.0

90% survival of fuh atier 96 .

hours in l00oz effluent
22 Phosphon.rs-Total (For Discharge ifl to 1.0 mg,4

Lak es

23 Fecal Coliform (FC) (Most Probable Desirable - 100 permissible - 2-10
Number 100 mililiter MPN / 100 ml

. All othcr conditions mentioned i! Schedule A, B & C ofthe CFO & HWA order issucd
and the validiry issued vide reference l{ cired shall remain the same.

NNIE.I{T AL ENGTNEER (FAC),tJOINT CHIEF
To S,-

M/s. HMWSSB, Project Division - It,
133 MLD capscity of STP at Fatehnagar,
Balanagar (M), Medchal - Malkajgiri Disricr

copy ro tbe Environmer El Engineer, Regional Offce, Medchal fo.\ib;;"" and nccessaN
action.

S. No Parameters
I pH

Total Suspeirded solids
oir &

Biol DrDemand

.1

6
'7 Ammonical Nitrocen

Arscnic ( as As)8

9 Mercury ( as Hg)
Lead ( as Pb)

l6 Sulphide ( as S)
11 Dissolved Phosphates

I3 Total residual chlorine
t9 Total Nitrogen ( as N)
20 Free ammoda ( as NH3)
21 Bio Assev test

Pagc 2 of2

1

I
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\t-rl
TELANGA.\A POLLUTION CONTROL BOARD

ZONAL OFFICE: EYDETTABAD
HNo-6-3-1219, 'IS No.l Part, Btock - C, Ward No.9l, Near CourEy Club,

UEa Naga., Begnmpct, Hydsrabad. phoac: 04&.23402495
EDail: ic€€-zbvd-Eocb(ateklrana.gov.i[

Order No: 143&RR-UTGPCB/ZOEICFO/2025 - l),r{D Drte: 11.10.2d25

S.No. N.mc of tle Products srd By-products / Activity Total Capocity

Sewage Treatmeor Plant (STP) ]20 MI.D

S.l\ o. Paramete,is
pH

solids

l0

0.01
r0 L€ad ( as Pb) 0- l mgA
II Cadmium r a-s (ld 2.0

)

4

)
6
'7

8

9

t2

-,. !ll4 f--
I lexavaletrt cbroroiwn ( as Ci+) 0.

2.0-rdgl
lmll

l_otal ckomlurn
Ziac I as Zn) 5.0 n'stl

i5
l6
1:'

as Cu
SLI

Dissolved
Tobl residual chloriDe

3.0
2.0 men
5.0
1.0 mgn

Standards
5.5 ro 9.0

Should Dot €xceed 50C sbove the
watel

100

Cheoricai Demald cot) 250
sl0

Aronooical Nitoee! 50 mg/'l
AE€aic ( as As) 0.2 ngll

IE

Pase I of2

Sub: 16pgg - ZOH - IWs, EMWS & SB 320 MID STp rt Nsgote, Uppsl,
Medch.lM.fkrjgilt Dlrdict - hdusky's roqu.st for sxt€osioo of CFO R€n;al
P6iod - CFO Amtrdoeot - Issurd - Reg.

Rd: l. CFO Order No. 1438-RR-L/TGPCBIZOWCEO/2025_ ti34 dL 03.V2.2O25
valid upro 30.1I .2029.

2. floo'ble NGT older dated: April 30,2019inO.A. No.l069/2018-
3. CFO CooDittee Meeting held on 10.10.2025 at TGPCB, Zoqal Offce,

Ilrderabad.

In the refer@c€ 1n cite4 thc Board has i$su€d CFO & IIWA Oder to 320 MLD STp of
\ts. }LVWWS&SB at Nagole, Uppa! Medchal-Malkajgiri Distict vide order dated 03-02.2025
with a validiry pcriod up to 30.11.2029 to operate STp plalt of capacity - 320 MLD

i_r
Vide refrxeoca 3d cite4 the issue was placed ilt the CFO CooEitter lreetiDg held oD

10.10.2025 aod tbe coEmittee uoted that tle stand&ds stipulared h the CFO conditions of thc
Sewerage Tr€atmetrt PlanE issucd yide refer€oce ld cited llerds to be oended ioline with
dircctiotrs of the Hoq'ble ticT od€r dt.30.04.2019 ia O.,4- No.l069/2018 and recooaeoded to
issue mreodmeqt to the cxisting CFO & t{WA oder of }v?s. HMWS & SB 320 MLD STp ar
Nagolg Uppal, Medchal-Malkajgti Disficr by alaediDg thc lildring shdards as p€r th€ NGT
Order dated: 30.04.2019 in O.A. No.l069/2018 . HeEc€, as per the rccommeodations of the
CorDmittee. .,!e arnendment is issued to the conse as below:

l. Thc IL\4WS& SB shiill treat the sewage to rie follolr,iEg staodards:

Ternperafure

Oil & gease

Biologjcal Oxygen Denaod CBOD)

MerqJr.v ( ss Hs) e'sl
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Total Nitrogcn ( as N)
Free ammonia ( as NH3)

Bio Assey test

220
I9
2A

2l

l5

t;
l3

Tempcrature

'fotal 
S soLds
oit &

Chemical Demand COD

Ammonical Nitro
Arscnic

as Cu
Su

100

5.0
907o survival of 6sh aftcr 96 hours in
I 00016 efiluent

Strnderds
5-5 to 9.0

Should not exceed 50C above lhc
recctvtn walet tem

l0m
l0 lvl
50m
l0
50m
0.2 nr

0.01

0.1 mg'l

2.0 m
0.lm
1.0 m
5.0 m
i.0 rr l

2.0 rn
5.0
1.0

5.0
90% survival of fish aliei %
hours in l00o/o efiluent

Sha bz rcal as

The HMWS& SB shrll treat the sewage to the lbllowing standards as per thc Hon'ble
NGT Order dated: 30.04.2019 in O.A. No.l069/2018:

l

4

l
6

ts

a-\ s
Dissolvcd P

Total residuai chlonne

21

Phosphorus -Total (For Discharge in to 1.0 mg,4
Lakes

ecal Coliform (FC) (Mosr p.obable Desirable - I00 permissible - 23-
Number per 100 mililitcr . MPN .' 100 ml

F

AII other condirions mentioned iD Schedule A, B & C ofthe CFO & HWA order issued
and lhe validity issued vide reference li cited shall rcmain tbe sarre-

To J JOrNT CHIE INEER (FAC)

gareddy - l. for rnlbrmarion arr<l

U,/s- H-U\4'S & SB 320 {LD STp at Nagote.
Uppal, Medchal-trlalk jgiri District

Copy to tlre Environrrental Engineer, Regional Office. Ran
necessary action.

S. \o. Poremetets

I
l0 Lead ( as Pb)

II Cadmium (asCd
l2 Hexavalent chromium ( as Cr+6)
l3 Total chloftium
t,1 Zinc ( as Zn)

Ox Demald D

l9 i Total N (asN) l0 mgn
20 )Free arrmonia ( as NH3

Bio Assey test

Page 2 of2

tl

,l

Biolooica
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Hyderabad Metropotitan Water Su

Details ofSTps with utillzation ca

ANNEXURE XVIII
pply and S€werage Board

pacities & tinal Cisposal poir,tts

s8R

0perational ,1D3R

ODeratrood i5
: [ (L LE(j ;pr;no ' I

0oerationai

221

st. No
Loc.tion ot STp Wtth
coordinates (L.tirud€ and
Lo.g itu rje )

I

I

1., Khaiaguda, Gachibo,rrti

Nanakramguda,Gachibowll

.5 i.JVe park, Naqa4unaorcle

Opor.Uonat 
i

li:rtrti 4.5
orsposal to Bhagiradha

Che,uvu (Manikooda cheruvu)
I

!i9r -,-l.u i6o9anap.,ty, SLP

I :rlen6!'o A€ratnn
-i-ot _l7t,-, m C-reruvut-

Nallacheruyu-l

i8

3s l,i;6L1561 p656

.1: PaE,Eadna

Ran3aCh:-rir Lare. XXp

0ieiatronal
0 :rtended Aeration I

Cierat ar:l s8R

arer3lronat SBR

Oapratrai,tat s3a

C:re.ainr,at sal

c {lokc cl
i7 tal to o€ddaan er0vu

!, ie irke

i! tc L:ke

!0 | Oisposalto uussainsagar Lake

l3 Srsposal tc Hlrsse nsagrr Lrke

D6posal

D,s

i0

7

O' L

St.tus
(Opar.tioo.l/ Non-
Oper.tlon.t/ t/nder

tnst.iled
Capacity ot

SrP (rn
Location of dispos;t of

treated sewagr
Techoology

tronal JASB 339 to i.iusi RiverCis
0 t)? t0 I'lu9 R,ve.\alach€ruyu

fronalo
to Musr Rrver.10

o 5I to Musr PJverAila !.2 E{ended Aeration 2l tc Musi Rrver5 lPeoda Chefuvu 
" 

Nacharah Operat,caal Olsposai to Pecda cheruvu tank
f,lrralam Tanl 0 l, llo Mialam tanklliralam Tank 2 Ertended Aeration 5 Ito Mralim tankDI

DLrrgam Cheruvu, SLp 0oeratDnal

!o.a

Exfended Aeratoo

posal to Durgam (liealvu
and water added to

shilpaparam and KBRN lark ,or

D,S

Patel Cheruvu, Nacharam 03erJt o.a 5BR 2.5 orsposal !o Palel cheruvu,

5a-lor lJagdr coerlnonat irlenled ierator
2S 06posal to Saronmage;

2 Le;':ser riouse Erreoded AeratonOperational I2
ln*, uotr". mad K,,lnta Operaoonal futeMed aeraron 0,sposa I To Noor l,lohd Kunta

Oispcs,ll to Langer House Lats

San 3
56R 0.6

l2 to Khazakunta lake

l!o aie

oisposal to Khajaguda take

atronal atle
0oerational !rtenoed Aeratjon

iSaflgLrda

ODer tstional

Extended AerationOperationai

rttional

al

MBBR

s3R

E9R

86.5

5.5 DEposal to Laie
26 Mlralam Site-l

.11.5 o, to Htalafl t:nkz7 flrya r Patelcharuw
to iike7io

Crer3tional

erational s9R

s88

20

1ll
tc Lake

3r
D,ti

al 5BR

C a!a:1Jl

i,qP.

C.eraticr.al
:3

M!llakathuwa Cheruv{r
25 DisDcsal t9 LakeJaa a f, !Dnal 56R 7 to Lake,l5

0rerational SBR I to qrver Musi6)l
Oceralonal SAR Disposll lo R,ver Musr

.r2
al onat s3R

Ailbai Sieiuvu, pragaUn-9a.
5iR

Cce. an.nal & OCEl,lS frtl:::l i. P.:g6tj1r ab3r2.5

Tot!lin II LD 1794.8

O,S

lii lGardcning and dischargiig
smJll lake rnside the part

3rsnosal to Goparpally

UASE

UASS

Ertenced Aerauon

tl Sef uttri ttt.ratior,

EA 8NR

5

uDeralonat

320

Falh€nagarl
Oigosal to ttussaairsagar Lake

0c€ralicnil

5
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MUNICIPAL AOMTNISTR^TION & UR

G.O.RI. No.374-

8AN OEVELOPI,iIENT (ENGG.' DEPARITMENT

ffi*@
Lr.No. HMWSSB/rqO/Sip.-JroI lhe lt.D., HMWS&SB,. nyaerabad,

Projecr,/AS/2020. 2 l/dated : Z Z.Oelioio---'
ORDER:

In the refercnao |'"1,- above- the Manrgtng Olrector, HMWSSB,H'/derabad has submttted a proposat for coftstructiootf rz srps wtdl a totatcaPacity or 376.5 MLo which *il aooress- ttrJ-iirir" or po ution frorncalchfrenr area or Hussa,n sag-ar affeiiv;t; on i p"rilii"nt basis. The Totatcost of rhis prote(t inctud,nc Oapr rs ei. iiiOliz Ci".*.'n" Detaled projectReoort atong wtrh e,t e roc jtrons ore ;.;;;. 'fi ,r-' j.-i*'oo on HAM mo6et,lvherein { 0o/o of the cost is to be uo.rrc iv ii.-sIJJEir"rnment and thebalance wlll bc- mct by the @ncesslonlir€ agency, The 4096 of Governmentshare i.e., Rs.512.3S crores Is to be provtJt in'-t"Jle".s t.e. Rs,2S6,r7SCrorcs each in l! and 2"'year respecuvely.

2, After carefut examlnation of the matter Govemment hereby accordsadministrative approvar fof constructi,on of 17 srps n tne catctrment narai oHussatn Segor. under HAl.1 mode ot Contract, atong wtttr trcrr"rence to meetrhe 40yo of Govemment sh?re _c!I!19 ro Rl. Sti.3t Crores whlch ts to beprovlded In two yoars l.e, RB.256.175 Crores each lom XyOemUaO fj*anAgglomeration budget.

3. The Managing Dtractor, 
.Hydersbad .Matropotitan Water Supply and.

Serverage Board, Hyderabad sha tEke funher aciion accordlngly.- -

(By oRoER AND IN THE NAME OF THE GOVERNOR OF TE|-ANGANA)

ARVTT{D XUMAR
PRINCI PAL SECRETARY r1O GOVERNMET{T

To _/
,.fiy i i-, e., 

2 9_qLo! i., H yderab a d Metropotrtan wa rer Suppty a nd Sewerage
Board, Hyderabad.

Coov to:
The Pd. Sccretary to Hontle c.M.
oSD to Hon'ble M(MA&uO).
P.S. to Princlpal Flnance Secr&ry, Flnance Oepartm€nt,
P.S. to Prl. Secrcrary to Govt,, MA&UO Oept.,
P.A. to Secretary to Government. MA&UO.
The Finance (DCM) DePt.
sF/sc.

//FORWARoEO :r sy ORDER//

),;,*,
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GOVERNITIEITOFTELANGANA E

aillrtft I c r
M11Y9- Oe.?r , Hl4ISiq - Comp.ehensive Sewerage Master plan for Hyderabad- Lonstruction of (31) STps in three packages undir Sewerage Improvement _

19TI :Yijl": sanction for package-l and Fackage _rr 1 r,lusi nrei Catcnmentlaro O.rdget alocation - Orders -lssued.

223

tq:tuT
2

MUNICIPAL ADMINTSTRATION

G.O. Rt. No.659

ENGG.2) OEPARTMENT

Dated:22.09.2021

Read the following r-

ept., ted 02.07.2018.
. HMWSSB/MD/STP5-

G.O. Rt. No. 518,
From the M.D., H

Projects/as/2020
IVWSSB, Hyderabad Letter No
-21, oated: 19.08.2020.

I

(i

D\ OROER:-

3. G.O.Rt.No. 374, MA&UD(Engg.2) Depr., Dated 11.09.2020.4. From the i4D., HI\4WSSB, Letter No. Hi4WSSB/t4D/fips-
Projects/ asl 2020-21/34 and note Oated :04.02.2021.

It was reported by the Managing Director, Hyderabad Metropotitan Water
ly & Sewerage Board, that the exrslinq seweraqe system is havin9 the
r netv{ork and sewage treatment plants. The present sewage 9eneration
DIC area is 1650 lvllD

2 was reoorted that the present sewage treatment capacity is 772MLD
U" ro 25 STPS existing rn GHMC area yvhich accounts for 46.lg0/o of

t capacrty.

3. It was reported that, ln GH|',1C area, the gap of sewage treatment is g7g
MLO which is mostly flowing through riyer ltusa. Further it was reported that,
the service area of HMWSSB ri,as extended upto ORR by the Government.
After detailed review of sewerage status, the Government has appotnted
M/s.Shah Technical Consultants, Mumbai for preparation of Comprehensive
Sewerage Master Plan for Hyderabad Urban Aggtomeraflon (HUA) vide
reference 1r cited.

4. The Managlng Oirector, Hyderabad Metropolitan Water Supply &
Sewerage Board reported that, the consultant has conducted the detailed
study of planning, survey, investigation, design, estimations and fumished the
'Comprehensive Sewerage lvlaster Plan (CSMP)" for HUA. As per the study of
!4/s.Shah Technical ConsLrltants, Mumbai, it was reported that the total
generation of sewage for the year 2021 is 1950 Plld i.e. 1650 MLD in GHMC
and 300 MLD in ORR area. The esumated se$/age flows for the year 2036 is
2814Mld and for the year 2051 is 3715 Mld. The consultants have
recommended for construction of 62 STPS for the estimated sewage flows of
year 2036.

5. Further tie consultants have pdorltized 3l STPS br GHMC in 3 packages
for rmm€diate phase as under:-

Package-1: I STPS of 402.5M1D capacity at a cost of Rs.1230.21 Crores
including O&M for 15 years for North of Musi.

Package-2: 6 STPS of 480.5MLD at a cost of Rs.1355.13 Crores
including O&M for t5 years for South of Musi.

Packaqe-3: 17 STPS of 376.5 [4LD capacity at a cost of Rs'1280'87
Crores includinq O&M for L5 years for Kukatpally-H.S.Lake
Catchment.

6. The consultants have reported that, by r.nplementation of 3 Packages as
a5ove, the lOO sewage treatmeni will takes place in GHMC area. ln the
reference 2d read above, the M.D., HMWSSB, has submitted the proposals for
31 STPS in 3 packages to the Government for administrative sanction to take up
under HAlvt mode of contracts i.e. 6ooi investment by agency and 40olo cost by
the Govemment, with project implementation period of 2 years and O & M

Contd. P.2

2 5 SEP 2021

oCC

' Dltlloslnga9rroq$'\rts.,
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Period of 15 years as above. In the reference 3d read above, Government have

aicorded aOministrative approval 6r construction of 17 STPS in the catchment

rtliii.-oi nrtt"in Sagar, under HAM Mode of contract, to meet lhe 40qo of

Government share coming to Rs.512.35 Crores which is to be provided ln two

vears i.e. Rs. 256.175 Crores per year from Hyderabad Urban Agglomeration

Ludget. In the reference 4'' read above, the MD , HMWSSB has requested the

Cori--"nt for Adminastrative sanction for the Package-I and Package-lI STPS

or mrai niu". catchment with budget allocation of all three packages to the

HMWSSB for implementation under HAM mode of contract lt was also reported

ifrat. it e uon'Ufl NGT is constantly issuing directions for 
-establishment 

of STPS

ioi itt utUan cities including Hyderabad City Further MD, HMWSSB reported

that, as there is trend of positive responses to the investments by the private

agencies to the STPS projects under HAM mode of contracts, 
't 

is proposed to

c6nsider the implementation of these 2 STP projects under HAM (50:40) mode'

7. The budgetary requirement towards 4090 share of the Government to be

provided in 2 years during ln year & 2"c year for all three STP packages is

submitted as below:-

STP Prolect Name &
Package

Total Prqoct
Cost

(Rs. rncr.)

Total Government
shares towards
40 cost {Rs.rn

Government
share dunng !q
year (2021'22)

Government
share during 1r
year (2022-23)

(rs. I' qr.)Ct In,g )

1280.87 256.r75 256.175

P.ckage-l - North of Musr 1210.21 246 042
STPS

27 | 026 2) t.425
7 7 r.243

10. The Managing Directo., Hyderabad lvletropolitan Water Supply &
Sewerage Board shall take further action accordingly.

11. This order issued with the concurrence of Finance (DCM) Department vide
their u.o. No. 22aal 227 / A2/DCM/2020, Oated :07.01.202 1.

(BY ORDER ANO II{ THE I{AME OF THE GOVERNOR OF TELANGANA)

ARVIND KUMAR
SPECIAL CHIEF SECRETARY TO GOVERNMENT

Contd.. P.3

Package-3 - H(rssainsagar
Lake Catchment area
STPS ProJect
(ah..,V ..(.nLd .dm'n'sr ,r!
r.rao nd. Go tu.tro.37., dt:
lt

r355.13South ofPackage-2
Musr STP5

3466.21Total

The Manaqing Dlrector, Hyderabad Metropolitan Water Supply &
Sewerage Board has requested the Govemment for Administrative Sanction to
the two packages of Package-I and Package-Il (Musi River Catchment) for
implementation.

8. After careful examinataon of the entire matter, the Government hereby
accord administrative sanctlon for the STPS of Package-I & Package-ll under
HAM mode of contract (60010 investment by agency & 40olo share through
Government budget) for implementation of the projects in 2 years period:-

packaEe-l: Construction of 8 STPS of 402.5MLD capacity at a cost of
Rs.1230.21 Crores lncluding O&M for 15 yeaG with budgetary support of
Rs.246.042 Cr in 1st year & Rs.246.042 Cr for 2nd year.

package-2: Construction of 6 STPS of 480.5 lvlLD capacity at a cost of
Rs.1355.13 Crores including O&M for 15 years with budgetary support of
Rs.271.026 Cr in lst year & Rs.271.026 Cr for 2nd year.

9. The Hyderabad Meropolitan Water Supply & Sewerage Board shall
ensure that on implementation of the STP grojects of Package-I, U & III by
construction of 31 STPS, the 1000/o sewage generated rn GHMC area shall be
processed, treated and disposed.

tl

1545.4a6

The M.D., HMWS&SB, Hyderabad.
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j 'n.

Coov to:
The P.S. to Prl. Secretary to C.M.

P.A. to Secretary
sflsc

Department.
Government, f'!A&UD DePt.
to Government. MA&UD DePt.

/ /FORWARDEDT: BY ORDER//
);'"'

secrlor oFFrcER

$
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GOVERTIMENT OF IELAITGAT{A
AESIRACI

Municipal Administration sod Urban Development Oegsrrrenl - H['fwSS-S: S9'r6ra0e

Propcis-Construction of 1STP in PPP mode and 38 STPs rn HAM modBAdmn6bative

sanslpn for an smount of Rs.3849.10 crores under AMRUT 20 (IRANCHE'II|)'

i/luNElPAL ADtf, INISTRATION & URBAI{ OEVELOPIIIENT (U8S} DEPABTIIIENT

c.o.RLNo.3/t4 FEC+1'0,,8/924
Rosd lhe followino:

'1. Gov€mment Memo No 681ru8SD024, dated 20'1 2024'

2. Stale Level High Porcred Smering Committee CR No 05'

daled:5 2 2024
3 Approvai of &pex Commrttee of AinRUT 2 0' GOI' Nsvr Delhi'

daled: 14 .3.2024.
4 From Managmg Oirector. Hti'llVSSg Lr lio 

-!M.wss?/j{Pniusi
Riverf ronurr{$RUT-2.0/6iis-ORRIAS2O23'24/1 5O' daEdr26 4 2024'

5. From Vlce Chairman & Managing Drledor' Hyderabad tJ No

21,4UFlDC/AMRUT 2.o/TRANCHE III/2024' datBd:15'5'2024'

Accoroed-Orde$-lssued

ORDER

ln lhe cirqJmstaaces ,epoded in ttie references 4m and 5io read alpve and tfret

careful examinatiolr . Government hereby accord adminslrat e Sardior for an amount

ot Rs.3849 10 crores (Rupeas Three fiousand Eight Hundrsd Fony Nine crcres and

Ten lakh onry) for conitruction of STPs for ULBs &tween GHMC & ORR area undet

HydBrabad Agglomeration as parl ot MUsi RivetfmnlMusi Cleanup in 3 sewerage
proFds with the folhwing funding pattem

(Rs ln crores)

Br.tup ol Proj..l .ott uL8

08lr tor 15 rncluohg
0an

ULA
Contdbl.ton
OAM to, t5

tloFct coat
lncluding

o&il

oaM

ShO.rut!
ooa) (401)

8r.ri!p of troi.{t c6t

Sr*afrga

STP in PPP

51.!7 1,.41 t5 ii 20.55 ! 2"ta 64.11

5r.!7 rt.4t t!.a1 2C 55 6a l'Sub

rrlc!,
roirl

groi.cr

€tcl!.ling
oSti

--+ -_--i
1251 99 312 tl at! 1l 5!0.75 626.63 1E7E.35

,266 5! 31 6 6,1 a4al1 5!5 6C 6!0 9C

;

2 l5rE aa Ea.6t tt1.a! tmr.lt t206.at t?ta.9t ,

T-r 2469.81 ua )2 t36.tB r02r.90 127?. 21, 3aa9.r0

C.nlrl Sut thrr.
.h.rr {i5*} (:5h) i.!*)

Prol.ct.l6
SI?.lnxt
(P.cbg.-.rl

Prlj.c.22
StP. h
NAI
lP.cLg. rl)

906.a
t
I

5!b-t&.-:-r--
I

2. Govemment also accord permission lo Managing Orrector. HT WSSB
Hyderabad to adopt lhe approved lenns and cordfions ot ongoing STp proiects Eken
\,p under',ie HAM mode ,n HI'/fWSSB

P.r'o.l
It
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lt2lt

3. The Managrq Oirsctor, HifWSSB. Hyd€rabad / th€ Vice Chairnan &.llan'girg
Oreclor. TUFIDC, XyAenlaO shall bl8 necessary furlher aclion in he md€r

sccordiluly

4 Thb otder issrEs with $e concunsnce of Financp Oepartmenl vide hell U O'No

2558353.A/t 53/P F202 4. daj€d 22.6.2024

(BY ORDER AI'D IN THE l{AfE Of lHE GOVERNOR OF IELANGAIA)

.OAIIA KISHORE

PRINCIPAL SECREIANY TO COVERIIIf,ENT
To
The Managing Diredor, HiAn SSE, Merabad
Th6 Vce Chaiman & Managing Diredor. TUFIDC, Hyderabad
Copy to:
Tho Mslropollan Commlssion€r, HMoA tlyd6r8bad
The Cofimissioner, GHMC, Hyde€b8d
The Managang Director, MRDCL. Hydsr8bad
The ort€clor of Municipa: Administraton. Hyderabad
Tho Eo9neer.jn{hief (PH), HydeGbad
The orcclor, Toum & Country Planning, llydetabad
Tns Member Sesebry, Telangana Pollt,'tion Co,rtrol Board. Hyds.8o8d
Iho MA&UO CrP&E) Deparrnent
The Finance (DClr) Departl€nt
The OSD lo Spl. SecrEtary to Son blg C.M
The OSD to Pn.SedetEry to Govemment
Sfr!c

//F0RWARDEDi:BY ORDER//

.-..'i'
ASSISTANT OIRECTOR
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st.
No (1.O.\o. antl rlate Ca paciry-'

(lll.l))
Amounl

sancti0oed
(Rs in C'rs)

Packagc
llrt.

('atchme nt
area/tll.R

l{o.
of

STPs
(l) (2) (3) ({) (s) (6) (11

L

MD & CEO. CWSCCI.
Pmc. No. OWS('( l,,\[(i|,,
Cl--O,?.1/10 I 9. dt: I 6-02-
:0r9
. 15.00 MLD. 15.00 VLD &

| 00.00 !11_D)

I l(l 100.00

I

c \\'\,1('

t.

Go\-r. lvlemo No.
1899rPlg. Vl:1t) I E.

Dt:01.11.2019

G.O.Rt.No. I 5. Planning
(Vl) Dcpl.. Dt: 19.01.2023

. (1.50 Ml-D.1.50 Ml.D. 1.15
MLD & 0.50 \ .r))

. 9.r.00 ' 56.0r) .lddt. sanqion
C.O. Rt. Ner. 8i.l ol'
Nt,\&t,D (( Bs) Dcpr.
l)I: l5-l l-lol I

(,.7 i ti5.00
Oajucl 0.1

I l.(x) t55. I l I Siddipct 0l

I

C.O.Rt.N0.549. I)t: 06-08-
2019 olMA&tlt) (UBS)
Dcpanmcnt
Revised ,.lS -

Covt
.lvlemo.No.9 l 38itiBSi2023.
Dr.0l-07-202-1
. (li.lo . l.t0 Addl. Sandion)

t.50 25.00
I Dcrarakonda I

5.

C. O. Rt. No. 558.
lvlA&t Il) ( l-.ngg.-2) Depr..
dr: 06-08-:01I

le. t0 6t.:5 I S ircilla I

6.
G. O. Rt. No. .1. lllA&t.D
(F,ngB. ) Dcpt.. dr: 04-01-
:022

10.00 t00.00 I Khamnram I

:(, I t8.00
Suqapet l

G.O. Rt. No. I39 ol
MA&UD (UBS) Depr. Dr:
06-03-2018
Reviscd AS -
G.O. Rt. No. 409 of
lvtA&UD (UBS) Depr. Dr:
:2-06-2022
. (10 Ul D& l0lll l))
. (81.{l I J6.-i9 ,.\ddl. Ssnctionl

1

lt

,lI
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8.

GO Rr.No.6l7. MA & Ul)
(LBSt Dept. datcd:23-08-
202i

t.50 ,r0.00 I [)cvarakonda I

9.

0. 0. RI- No, lll.
NIA&LID (L BS) Dept.. dr:
l]-0.i-20].+
. 15.00 i\'1LD.0.90 \lLD. ()..10

Mt"u & 0.50 vl.r)l

6.80 I 18.00 I \ladh ira "l

I0

C. O. Rr. No. 5:2.
NIA&t ll) (t-tts) Depr.. dr:
0l-07-20 t8

Reviscd AS - C- O. Rt. No.
12. MA&tjD (( rBS) l)cpr..
dt: l8-01-:025
. r:.i0 Ul-D & 1.:ll \11.1)t

. (6-r.0O -:5.00 lddl. Sancrion)

-i.i0
90.00

I Nararkumool

'l otal 2 r:.1 s t 062.38 ll) 2ir
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GOVERNMENT OF TELANGANA
ABSTRACT

Mun,dpal Administration and Urban TE-relop,rlent Oepartment - AMRUT 2.0 - 98
Water Supply Projects and 9 Sewerage proiects in lhree {3) packages unde. AMRUT
2 0 - Adrninistratrve Sanclton - Accorded - Orders - Issued

MUNIC IPAL ADN,lINISTRATION A URBAN DEVELOPITENT IUBS} DEPARTMENI

G.O, RI No.7 6 2 Dared:29-09-2023
Read the followinq: -

1 GO Rt No.831. MAAUO (UBS) Oepartmeat. Dared:12 112021.
2 G.O Rt No 832, MASUD (UBS) Oeparlment, Daled:12 112021
3. Slate Hrgh Power Steeang Commiltee CR No 1. Oaled 11.3.2022
4 lrrAPEX Commrtree. MoHUA. GOl. New Derh' Oated 16.3 2022.
5 4ri APEX Committee, MoHUA. GOl. New Delhr Deted 12 8.2022.
6 State Level Technrcal Commrre€ CR Nol.Oaled 27.8 2022
7 GoRt No 312, MA&UD (UBS) Depa.tment. Dated 20 5 2023
8 From ENC (PH), Hyderabad lelter No 2'IIT1/AMRU12.O I Generull2023-24

dared: 24 6 2023
S Frorn ENC (PH), Hyde.abad letler No 2'1,/TI/AMRU12 0.1 Genetav2o23-24

dated. 20 7 2023

ORDER:-

ln the crrcumstances reported by the Engineer-io-Chief (Public Heallh),
elangaoa liyderabad in the relereoce gri read above and in partial modificalron of the

Jrders rssued in G.O 7h read above and after carelul examinatron. Governmenl hereby
accord adminrstrative Sandion for an amount of Rs. 5385-05 crores for lhe followinq 98
Waler Supgly Proiects and I Sewerage Proiecls in three packages (3) under AMRUT
2 0 The ULB-wse fundrng pattern for gO Water Supply Projects and 9 sewerage
propcts apgended to lhis order.

Rs. in Crores

Sl 1.9

- 
[ lrcj.ci

Cor! rt p.t
Oer.rri ol lh. .tOrovad

?.ck.gc SWAP
.rcludi^g
OaM cos!

Shar.
5l:r.

GrJnr

90 450 17X2.@A

115llr0 2"O A2A 175 t 360 !arl

UIB

oaM
g OAM

,A)

STPs
9 OaM

ac

53

ProJe.|! nr 30 LJ!B.

,,orecl3 'n 03 ULBt

t,

2tl

,1,,

15ir.630

i 5.!c 740

r5a2_55C t6t

JE4ri52 ,i56i?6 d'toJ c.r05

t5c58

3^

I''oieds n 2a UlBt

orcirdr..2l]LBs

ProJEdt ,n 02 iJlBs

558i

,om | ,ee, o,o

2126.50.r 457.830 130r98C 588

9o t9 io0 99 06a r 87r 6r0

t0 0@ 51t|5.050

I

lt

I
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2

-2-

The Government also issues the tollowng.

(l)Io accord permrssion lo cancel lhe tenders rnvrted for 98 Waler supply
prolects in 09 Packages

(2) Io acclrd pe,mission for rnviting the tenders o, 98 water supply and 09
sewerage proiecls into 3 packages as per Para above

(3) Approval for stipulatrng certarn parametets and lender condrtons rn the bio
document. slighlly devBnng frofi the standard procedu,e as per codal rules
keeping in view the specific requrrements o, the water supply prolecls

(4) To accord permrsspn lo rncorporate aequrgte paaameters and iender
condilions for S€werage pro,ecls on tie similar lines ol water supply pro,ects
as sought for by the Engrneer-rn-Ch'ef (PH) vide refe.ence 86 cded.

(5) To e^lrusl the OEM of water supply system and sewerage system tor 5 years
(lor gxisting rntrasl^rclure as rrell as new infraslrucllrrg to be added under
AMRUT 2.0) on completion ol caprlal work under AMRUT 2.0 3t lhe same
tender percentage o, caprtal wo.k.

(6) App,oval lor briogrng PH dNrsro.r. Khammam under confol ot SE (PH).
T|.JFIDC. Nalgonda lo lhe ertent of AMRUT 2.0 proiect woAs.

3. The Telangana Urban Financg and lnfrast.uclure Oevelopment Corpcralion
(TUFIOC). l-lyderabad shall be the Nodal Agency fo, release of funds under AMRUT
20

4 The Government dir€cl the Orrector ol Municrpal Admrntstration. Teiangana.
Hyderabad to release the share of tsri FC Arants in proponron lo Gol & GoTs share to
TUFIDC.

5 The Governmeflt also drrecl the Orreclor of Municipal Administ at on. Telangana.
Hyderabad to issue inslruqtrons to lhe Commrssrooers of AMRUT 2.0 ULBS to conclude
separate agreefients wilh lhe same agencies (entrusted wrlh lhe caprtal works) ,or
O&M of waler supply syslem and sewe.age systern for 5 years (as p,ovided rn the b'd
document o[ AMRUT 2.0 cap'tal work)

6. This order issues with lhe concurence of Froance Oep8rlment vide therr U O
No 1696307239/A2rOCMl2O22lFi^ance (OCM) Department. dstod 28 1 1.2022.

7 The Engrneer-in-Chief (PH). Telangana. l-fyderabad / Vice Chairman I Managing
Orreclor. TUFIOC, Hyderabad / Oirecto, of Municipal AdmrnrElraron, TeBngana.
HyderaDad shall take action accordingly in the mafler

(SY OROER AND IN THE NAME OF THE GOVERNOR OF TELANGANA)

ARVINO KUMAR
SPECIAL CHIEF SECRETARY TO GOVERNMENT

7-o
.fhe Engrneerin-Chiel (Public Heallh), Telangana. Hyderabad.{" '
The Vice Chairman & Managing Drrector. TUFIDC, Hyderabaor .'
The Oareclor of Municpal Admrnislrat@n. Telangana. Hyderabad.,'
Coov to:
The Co,'lmrssioner, Greater Hyderabad Municlpal Corpc.atjon, Hyderabad :.
The Managing Oireqlor. HtvfWSSB Hyderabad......
The Direclor of Town E Count y Plann'ng. TelangEna. Hyderabad -
osD to Hon ble Ministe. (MAEUO)
OSO lo Spec€l Chre, Secretary to Govemmenl. MA&UD Oepanmenl
SF/SC

,TFORWAROED :: BY ORDER/,

ASSISTANT OIRECTOR
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lnn.ru'. ro Go Rr t{o. tG2 MAt uo rualir D.Didn.nr d.r.d 2t09,2021
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sovi: Iti'l r'1EBl0+4Et-.AiiGAi,l,'r

t\BSrr{arl
l'"lA&UD Depa(ment - Englncerlnq- PH&l4E- l.lon'ble llGT D;rectlons (not tc
discharge untreatcd ',^rostc waLer lnto lraLer bodles & rivers) - Construction
of Sewirge Treatmen[ Plants ln all Urban Local l]odles oi Telangana -
Adnlinistratlve sanctlon for on amount tis.3769.34 crores (including O&l':
and Annuity paynrents and GST on Interesf ComPonent of Annuity
Payments) for "Sewerage Projects ln 101 ULBs ln the state of Telangana
undcr SBltl 2.0" - Accordcd - Orders lssued.

MUN ICIPAL ADI\'I lt'l TSTRA'I'I ON & URBAN DEVELO pl'1 ENT (ENGG.) DEPART}.IENT

Da ted: 2_L08.2024
Read the folloyring: -

1' From the ENC(PH), Hyderabad. Lr.r'Jo.: T\ISBM 2 OISTPS e
ISrDs 12022-23,D|.i 15.04.2023.

2. Govt., Memo No. 6367/Engg.2/20?3, DI.O2-02-2O241
3. From the ENC (PH), Hyderabad, Lr'No.T\ISBM z'l/SlPs &

I&Ds/2023-24, Dt: 07.07.2024.

.RDER: 
-ooo-

In the reference l read above, the Engineer-in- Chief (Public
Health) Hyderabad has lnformed that, the Director (SBM), MoHUA, Gol
has communicated the Minutes of Meeting of 7'h NARC of SBM Urban duly
mentioning that Action Plans submitted by the Govt. of Telangana for
Urban Water l'lanagement have been aprroved containing proposals
costing Rs. 934.60 Crores torvards establishment of STPS and I&O for
Urban Watcr Management have been approved ln 101 ULBS and requested
to issue the RFP for engagement of agencies for establishment, O&M oF

STPS and construction of [&D structures and to take further action for
effective UWM under SBM Urban 2.0.

2. The Engineer-ln-Chief (Public Health), Hyderabad has further
informed that, the Hon'ble National Green Tribunal have given directions
to take measures not to discharge untreated r,/aste \.{ater into water
bodies & rivers, Govemment of Telangana has either established or is in
thc process of establishing STPS in the ULBs of Warangal. Karirnnagar,
Nizamabad, Siddipet, Nalgonda, l,liryalaguda, Suryapet, Sircilla, Gajwel,
Vikarabad, Nagar Kurnool, Devarakonda, Alampur, Khammam besides
GHMC to meet the requirements oF respective prospective years. The ENC
(pH) has requested the Government to give suitable directions on taking
up STPs in 103 ULBS which are to be funded through SBM 2.0 Scheme.
'3. In the reference 2nd read above, Government have requested the
ENC (PH) to furnish the proposal, duly revising the installed capacity as
per the discussions held in lhis regard by the principal Secretary to
Government FIA&UD Departrnent with the Engineer-in-Chief (public
Health), Hyderabad for taklng further action in the matter.

4, In the reference 3'd read above, the Engineer-in-Chief (public
H^ea1th)-has stated that previousty they have submitted the propoials of
SBM 2.0 to the Government for construction of 344 No. of STps (total
!:p^o:1ry or 789.20 MLD, considering ZO38 as prospective year) atong with
l&u Structures wlth 10 years O&M yrtth a tentauve flnancial implication of
about Rs. 5503.107 crores, along with a rquest to accord permisslon to

(Pro)

G.O.3t-Nq.388
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invire tc,,dc s \.,ir.r, or,c. recrx,offli#;illjJ::$lt,lll,j]![lJl,t,l],ll;::
Nitlro.t *rerrtionins lllt n1]. 

Yl'.1 n (lnrlnlstrativc Sanctton woutrt t* 56t,ii,
It \vas al5o Indicnted tl'o|.:''l l]::'r;l;ii;rt",,'ri r1," renclcrs.
olong Nitli tclldcr opproval altcl

5. The Ertqlnccr'ln -Chlef (Publlc l{calth) has furth€r 
'stated 

that'

durina thc Ievlerv meetlng "'ti'' 
tl'e prlncil)al Sccrctary^to Governrllent'

Iil*iJ;ri.;n 11-01-i024, tlte proposals ot sBM 2'.0 t'I''ere placed

[]llJu['[li"*;;^i;;J it was instructed to takc up the proposals in

il;'il;;;;;"lY utilizins the Cot share under sB-M ?'0 in Phase-l as

upfront paYment, keeping in 'i"I* 

-tfte 
financiat implication'. and in single

package in order to creatc rluuiit,v .orputitig'. ii'l?.:':il',ble 
agencies

;h; h;;. experience in executing similar proiects in HAM mooe'

6. The Engineer-in-chlef (Public Health) has further stated that' after

detailed deliberations, it has u"* o..iJ"a in the above mecting on the

following proposals under SBM 2,0:-

) Pmposals under Phase-l: To consider STPS of only certain
catchments of the ULB fi the prospcctiv e year 2038 satisfying the
criteria of SBM 2.0 Guidehncs that all towns will need to prePare a
DPR containing the provision of minimum one SfP (tor 7oo/o of
current (2025) population).

u,lhere there is marginal difference in caPacity of STP of the
catchment corresponding to the Prospective year 2038 when
compared to the intended capacity in Phase I (corresPonding to
70016 of current (2025) Population of the town). those fiP
capacities are further reduced to meet the criteria of SBM 2.0
guidellnes wlth a contemplation to take up capaclty augmentat,on
of these STPS as and when required on case to case basis.

> Prooosals under Phase-II: Capacity augmentatlon (on modular
basis) oF the catchments under conslderation in Phase I along with
thc new catchments deferred io Phase I crn be considered in phase
II Proposals'

7. The Engineer-in-Chief (Public Health) has also informed that, it
has been decided to prepare estimates with the same rates as adopted for
AMRUT 2.0 proJects i.e., ssR 2022-23 with the cement & steet rdtes for
the month of April 2023 and STP rates from GWSSB SOR for the year
2022-23, since the original proposal was submitted to Govt, on Dt. 15-04-
2023. the est,mated Operation and Maintenance cost of llS STps for 10
years is Rs.1508.50 Crores (considering sEo non compoundlng increase on
each yea/s O&lq cost) based on CPHEEO Guidelines, Consortlum of IITS
report oF Ganga River Basin Environment Management plan and common
SSR-2022-23 of Government of Telangana.

8. Stating the above posiuon, the Englneer-ln-Chlef (publlc Health)
T.G. Hyderabad has finally requested the Govt., to accord permlsslon on
the following:-

i, Adminlstrative sancflon for an amount Rs.3769,34 cmres
(including O&M and Annuity payments and GST on Interest
Component of Annuity payrnents) for "Sewerage projects in 1Ol
ULBS in the State of Telangana under SBM 2.0".

Cont,P. 3
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lr.

llt.

v l.

L:IIi:t'on. Io invite tenders in slngle package un.,er LS contract:I:l:. ..*rt! .tiybrid Annutty Noia '1ai"7;'-rpiro-nt ino os"zooeterred), duty canceltn. [t " C.o.ni.1'ro.to:]" iieiut <ues)Department, Dt. 29-05-202"3.
Rcquest to address the Govt. oF India for permission to utitize the
:yl :nafe as upfront payment (3So/o) during the construction
!:tlo!. of 

. 
initial 2 years and batance (65%) to be paid in 10annulties by the State Government atohg wittr O&M payments,

considering the present Financial situation oi the State Governrnent.
Permission to invite tenders pending acquisition of land, in
relaxation of G.O.Ms.No. 94, I&CAD (PV;-COD) Departrnent, Dated:
01-07-2023 and G.O.Ns.rub. r, Flnance (Worfi a pro)iects-F7)
Department, Dt. 25-02-2012 and to initiat; the Land Aiquisition
process parallelly. In case the tender process is postponed till
completion of land acquisltion process, it may have a cascading
efiect resulting ln cost escatation. Also, GoI is pursuing with the
State Government constantly regarding award of the projects under
SBM 2.O

Land Acquisition costs will be submitted to the Government and
administrative sanction For those . amounts will be sought ln due
course.

Permission from State Government to entrust the O&M ol sewerage
projects under SBM 2.0 for 1O years on completion of capital work
at the same tender percentage of capital work, by concluding a
separate agreernent with the same agency by the ULB.

To give directions to the DMA, Hyderabad to lnstruct the
Commissioners of tie respective ULBs (falling ln SBM 2.0) to
conclude separate agreements with the same agencies lentruited
with the capital works) for O&M of sewerage schemes proposed
under Phase I oF SBM 2.0.

To give dlrections to the DMA, Hyderabad to instruct the
Commissioners of ajl the respective ULBs for ldentification of
potential users/ industries of treated waste water (minimum of
20oh), which enables ULB5 to avail lsth Finance Commission tied
g ran ts.

ix. The draFt bid document For the LS Contract System with Hybrid
Annuity Model is under preparation and the same wlll be subm;tted
to the Goyernment in due course for approval.

g, Government after careful examination of the matter, hereby accord
permission on the followlng: -

l. Admlnlstrative sanction is.accorded For an amount Rs.3769.34
Crores (including O&M and Annuity payments and GST on
lntcrcst Component of Annulty Payments) for "Sewerage
Projccts In l0l ULBS in the State of Telangana under sBM 2.0"

Cont. P.4
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lt.

tv

vrl.

lrerntiSsion is accorded to int,il-c tende15 in srtlr;lc packaqrl 'nilt:r
LS lonito.t systcm ';,it11 llyhrid Annuit'y I'lode; (i5c"i' u'ofront ':ttd
65o/c deferred), drrly cancelling th'-' G o'ilt l'lo'3'13' iriAstJD

(UBS) Departnrent, i-rt. 29-05'7023'

Thc Director of l'ltrnicipal Adminisira t ioIr. l)cirl9 lhe State I'lission

Director, StiM 2'0 is dirccled to 'lddrr:sS 
the (;o'/t of India for

p"-ittiou to utilizc thr: GOi iho," n, upfrorrt paymcnt (359;)

during tlrc construction period of initial 2 ycars and bll'lnct:
(65'/oj to be paid in l0 annuities by thc Statc Governrnont i,,lorrq

witlr O&l'1 paymcnts.

Permission is accordcd to invito tr:ndcrs pcnrling acquisition of

lan<l, in rclaxation ot G.O.t'15.t'l(r.94, l8rCAD .(t'!V-COl))
ocpi., ot.o t -z -2oz:t anrl G.0.l"1s.No. 1, l'inance (v/orks &

Projects-F7) Dcpt., l)t. ).5-O?.-?-O 12 and to iniliate the l'and
Acquisition 

'proccss 
p.rrallclly, and to 5ubmit the proposals of

Administrative Sanction for land acquisition if rcquired.

Permission is accorded to entrust the O&14 of sewerage projects
under SBM 2.0 for 10 years on completion of capital work at the
same tender perccntage of capital work, by concluding a

separate agreement with the same agency by the ULB.

DMA. Hyderabad is directed to instruct thc Commissioners of the
respective ULBs (falling in SBM 2.0) to conclude separate
aqreements with the samc agencies (entrusted with the capital
works) for O&M of sewerage schemes proposed under Phase I of
sBM 2.0.

DMA, Hyderabad is directed to lnstruct the Commissioners of all
the respective ULBs for identification of potential users/
industries of treated waste water (minimum of 2OVo), which
enables ULBS to avail 15ri Finance Commission tied grants.

M. DANA KISHORE
PRINCIPAL SECRETARY TO GOVERNMENT

10. The Engineer-in-Chief, Public Health/ the Director of Municipal
Administration, Telangana, Hyderabad shall take further necessary action
accordingly.

(BY ORDER AND IN THE NAME OF THE GOVERNOR OFTELANGANA)

To
The Engineer-ln-Chlef (PH), Telangana, Hyderabad.
The Director of Municipal Administratlon, Telangana, Hyderabad.
Copy to:
The OSD to Spl. Secretary to Chief Mlntster.
OSD to Prl. Secretary to Govt., MA&UO Department.
Sf/Sc

. //FoRWARDED:: BY OROER //
*-t

sEcnoll oFRCER
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