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BEFORE THE NATIONAL GREEN TRIBUNAL (SOUTHERN ZONE) CHENNAI
ORIGINAL APPLICATION NO.104 OF 2020

IN THE MATTER OF

Mr. Rajesh Ghantayath Applicant
Vs

The Union of India and

others e Respondents

REPLY AFFIDAVIT OF CENTRAL POLLUTION CONTROL BOARD WITH
REGARD TO HON’BLE NATIONAL GREEN TRIBUNAL (SOUTHERN ZONE)
CHENNAI ORDER DATED 18.10.2023

[ Mr J. Chandra Babu, Son of Sh J. Balaramaiah, aged about 55 years, having office
at the Regional Directorate, Central Pollution Control Board, 1°* & 2" Floors, Nisarga Bhavan,
A-Block, Thimmaiah Main Road, 7" D Cross, Shivanagar, Bengaluru - 560079, Karnataka do
hereby solemnly affirm and sincerely state as follows:

2. That I am presently working as Scientist ‘E’ & Regional Director, Regional Directorate
(South), Central Pollution Control Board (hereafter referred as CPCB), Bengaluru and have
been authorized to file the present report. I am fully conversant with the facts of the case and
hence, competent and authorized to depose and swear the present report as under:

That the Hon’ble National Green Tribunal (Southern Zone), Chennai in O.A No. 104 of 2020
order on October 06, 2023 directed the Karnataka State Pollution Control Board and also the
Central Pollution Control Board to prepare a detailed financial estimate as per Clause 11 of the
Hazardous Waste Landfills Criteria. Further, Hon’ble NGT vide order dated October 18, 2023
directed the Central Pollution Control Board (CPCB) as well as the Karnataka State Pollution
Control Board (KSPCB) to examine the capping of the secured landfill along with cost estimate
provided by the project proponent. Accordingly, the matter was reviewed in the light of
provisions of the Hazardous and Other Wastes (Management and Transboundary Movement)
Rules, 2016 and CPCB Guidelines viz., ‘Criteria for Hazardous Waste Landfills’.

Signed and verified on this on December 04, 2023 at Bengaluru.

J. Chandra Babu 1
REGIONAL DIRECTOR
CENTRAL POLLUTION CONTROL BOARD
REGIONAL DIRECTCRATE - BENGALURY
(MIN.OF ENV,FOREST & CC, GOVT OF INDIA)
BENGALURU - 560 079. MOB: 9868278903




RESPONSE BY THE RESPONDENT CPCB IN THE MATTER OF O.A. 104 OF
2020 (SZ), 1A 75 OF 2021 (SZ) AND 1A 79 OF 2021 (SZ) SUBMITTED BEFORE THE
HON'BLE NATIONAL GREEN TRIBUNAL, SOUTHERN ZONE, CHENNAI

1.0 PREAMBLE

The Original Application No. 104 of 2020 (SZ) was filed by Mr. Rajesh Ghantayath vs The
Union of India & Ors before the Hon’ble National Green Tribunal (NGT), Southern Zone,
Chennai. The matter s related to violation of Environmental Clearance (EC) conditions and
environmental damage caused due to operation and maintenance of M/s Mother Earth Environ
Tech Pvt Ltd (M/s MEEPL), a Hazardous Waste Treatment, Storage and Disposal Facility
(TSDF) operating at Karnataka Industria] Areas Development Board (KIADB) Industrial Area,

Harohalli, Ramanagara District, Karnataka.

reproduced below:

“3. So, even as per the Hazardous Waste Landfills Criteria issued by the Central
Pollution Control Board, it is the owner/operator o prepare detailed financial

estimates.

4. The learned counsel appearing for the project proponent states that already a letter

has been addressed 1o the CPCB in this regard and there is no response from them.

3. The Central Pollution Control Board is directed to reply to the same and give the

Jinancial estimate in this regard to the project proponent.

6. Karnataka State Pollution Control Board and also the Central Pollution Control
Board to prepare a detailed financial estimate as per Clause 11 of the Hazardous W, aste

Landfills Criteria. The said estimate may be submitted before the next date of hearing.”

Subsequent, to above order the Hon’ble Tribunal issued order dated 18.10.2023 which

is reproduced as below;




“ 1. The learned counsel appearing for the Central Pollution Control Board (CPCB)
mentioned that the Board may require engaging the service of experts or institutions JSor
monitoring the Hazardous Waste Landfills as per Clause - 1] of the Hazardous Waste
Landfills Criteria. In that regard, for preparing and raising a financial estimate, he

requested three month’s time to make an appropriate submission.

2. The learned counsel appearing for the project proponent would submit that he has
already undertaken the said exercise of engaging the experts in this regard and the work

orders were also issued Jor scientifically capping the Hazardous Waste Landfills.

3. If that is so, let the details be shared with the Central Pollution Control Board (CPCB)
as well as the Karnataka State Pollution Control Board (KSPCB) who may examine the
same and if it is found satisfactory, the Board can coordinate with the project proponent
and proceed with the same. Otherwise, it is open to the CPCB or the KSPCB 1o suggest
additional mitigation measures in this regard,

7. Even though a show cause notice has not yet been issued by the KSPCB and the Jfinal
order in this application is yet to be passed, the environmental compensation to be
awarded by this Tribunal does not arise at this point of time. However, it is open to the

KSPCB to proceed with the same.”

A Copy of Hon'ble NGT order dated 18.] 0.2023 is attached as Annexure I.

2.0 Response of CPCB

L. In regard 1o para #1 of the Hon'ble Tribunal order dated 18/] 072023, it is humbly
submitted that;

(a) The statement at para #1 was made by learned counsel appearing for Karnataka State
Pollution Control Board and not the counsel appearing for Central Pollution Control

Board, hence this respondent may humbly pray for appropriate correction to para #1 of the
said Order.




(b) In the matter of post closure monitoring and the cost estimate for the same, it is humbly
submitted that the requirement of post closure monitoring arises after successful closure
and capping of the landfil] facility, which is yet to be carried out by the project proponent
i.e. M/s MEEPL, Ramanagara, Karnataka. However, in compliance with the Hon’ble NGT
Order dated 06.10.2023, this respondent, CPCB has estimated the cost of post closure

monitoring to be carried out by the project proponent that is the operator of facility M/s
MEEPL.

(¢) The Details of cost estimate for post closure monitoring done by CPCB is submitted

below;

A closed and capped secured landfill has potential to cause environmental risk since (a)
the landfill may continue to generate leachate for some period, (b) release landfil] gases,
(¢) any failure of geo-membrane layers at bottom may lead to contamination of soil and

groundwater underneath and (d) failure of capping may lead to excess generation of

leachate.

A monitoring period of 30 years is suggested in the guidelines; since the waste stored
inside the capped landfil] is expected to get stabilized within a period of 30 years and
such environmental risks are substantially gets reduced over such period.

The operator of the CHWTSDF is responsible to take-up the post closure monitoring and

its associated financial expenditure with regard to the following activities;

- Ground Water monitoring around TSDF,

- Leachate collection, analysis and its treatment,

- Gaseous emissions monitoring from Vents of secured landfill for parameters
such as VOCs and H-S

- Ambient Air Quality around the disposal facility,

- Security to check unauthorized entry,

- Landfill cover and greenery maintenance

- Contingency like insurance,

- Undertake remedial measures in case of adverse impact on the environment and

the health of the public that are performed by the Occupier / Operator of the
facility.




ii.

iii.

Further, Clause 11.0 of CPCB guidelines titled,
Landfills, 2001 stipulates fi

(a) the fixed initial cost for setting up of the landfill facility.

(b) the recurring actual costs for operating the facilities.

(c) the cost of hiring a third party to close the landfill.

(d) the cost of hiring a third party

closure of the landfill.

(e) the cost of hiring a third party

eémergency resulting in loss of ecolog

the active, closure and post-closure periods.

As the common facility

“Criteria for Hazardous Waste

nancial assurance criteria as reproduced below:;

to conduct post-closure care for 30 years after

to undertake corrective action in case of an

y due to the failure of the system during

has reached the post closure stage, the owner / operator of the

facility shall demonstrate the funds needed for (¢), (d) and (e) above will be available

whenever they are needed in the form of options such as trust funds, surety bonds letter

of credit, insurance etc. A Copy of the extract of CPCB guidelines is attached as

Annexure II.

iv.  The cost of post closure monitoring of the common hazardous waste TSDF
M/s. MEEPL, is estimated based on size of operations (nos. of Landfilling Cells),
number of piezometric wells, leachate well, number and frequency sampling and
analysis (cost based on EPA notified rates), manpower, logistics without including the
obligation to take up remedial measures. The break-up of the same is given below:

Cost Estimate:

Details Parameters Frequency of[No ofiCost  per|Analysis &[Details

Monitoring Sample [locations Sampling
locations [ 7 INR) Cost(In ing)

Soil 18 1 1 47680 47680 -
Frequency
may be

Gas Vent [ 12 b 174000  [348000  |reduced aften
10 years

5
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reduced frequency of sam

pling

Details Parameters Frequency of[No ofiCost  per{Analysis &Details
Monitoring Sample |locations Sampling
locations {'in INR) |Cost(in InR)

Frequency

G. Water 18 4 5 53440 67200  [MAY e
reduced after
10 years
Frequency

Ambient Air |5 2 2 97280  [194560  [MaY i
reduced aften
10 years
Frequency
may be|

S. Water 24 4 3 74280 222840 raduaid it 5
years
Need and

Leachate |24 4 1 156760 [156760  |frequency may
be decided
after 5 years

Logistics |- e 120000 [120000 ~ [Lump  sum
Cost

Remediation of site, if required -

. i 13.5 lakhs
/Annual estimated cost except remediation i -
Estimated cost over 30 years adjusted with cost escalation and
4.0 crores |-

For undertaking post closure activitie
remediation, if required, MoEF&CC issued Office Me
HSMD dated April 16, 2009, requesting all the

s including aforesaid monitoring activities and

Agreement recommending to deposit 5% of the

towards the Escrow Account may be

agreement between Operator of the facility, Re

(SPCB)/Pollution Control Committee (PCC) and the Public Se
Agent. Aforesaid  provisions of Escrow  Account shall be

commencement of the operation of common secured landfill site or April 16, 2009, the day

morandum vide No. 23-1/2008-
SPCB/PCC to implement Escrow A ccount

annual turnover of land Jillable waste

referred. This account would be

a tripartite

Spective State Pollution Control Board

ctor Bank acting as Escrow

implemented w.e.f.

of the O.M. was issued by MoEF& CC, whichever is later. A copy of the OM is attached

as Annexure 11

According to above, the KSPCB and M/s. MEEPL made an agreement on 23.12.2017, as

per agreement M/s. MEEPL should deposit an amount equal to 5

of the secured landfill Jacility into Escrow

% of the annual turnover

account. It was estimated in the Joint Committee



(constituted by the Hon'ble NGT vide order dated 10.07.2020) Report dated January 2021,
the estimated escrow account 1o be deposited was Rs. 75.73 Lakhs, whereas M/s. MEEPL
deposited Rs. 72 lakhs. The escrow account details to be provided by M/s. MEEPL.

The estimated cost as per current rates for carrying of Post Closure Monitoring of
M/s Mother Earth Environ Tech Pvt Ltd (M/s MEEPL) is about Rs. 13.5 lakhs/ annum.
However, the frequency of sampling and analysis and corresponding costs may reduce
over the years in case there is no impact or when there is no increase in parameters
being monitored in consecutive years. As per current rates and number of samples, the
cumulative cost of about Rs 4 crore over a period of 30 years in case, there is impact
or when there is increase in parameters being monitored in consecutive years. The
scope of reducing the frequency of sampling and the corresponding parameters may be

reviewed by KSPCB after 05 years of initial sampling and periodically thereafter.

2. With regard to the submissions of the learned counsel appearing for project
proponent on scientific capping of their Hazardous Waste Landfills and post closure
liability, as mentioned at para 2 and #3 of the Order dated 18-] 0-2023, it is humbly
submitted that;

(a) Rule 18 (2), (3) of the Hazardous Waste (Management, Handling and Transboundary
Movement) Rules, 2008, and Rule 16 (2) of the Hazardous and Other Wastes
(Management and Transboundary Movement) Rules, 2016 stipulates that the operator of
common facility shall design and set up the treatment, storage and disposal facility as per
technical guidelines issued by the CPCB in this regard from time to time and shall obtain

approval from the SPCB for design and layout in this regard.

(b) Rule 16 (3) of the Hazardous and Other Wastes (Management and Transboundary
Movement) Rules, 2016, states that the SPCB shall monitor the setting up and operation

of the common or captive treatment, storage and disposal facility, regularly.

(¢c) As per Rule 16(4) of the Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016, the operator of common facility or occupier of a

captive facility shall be responsible for safe and environmentally sound operation of the

*
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facility and its closure and post closure phase, as per guidelines or standard operating

procedures issued by the Central Pollution Control Board from time to time.

(d) M/s. MEEPL’s vide letters dated 19.02.2021, 06.08.2021 and 13.08.2021 had
approached Karnataka State Pollution Control Board (KSPCB) seeking approval of the
capping of TSDF. In response to which KSPCB accorded permission for capping of
Cell-1 & Cell-2 of CHWTSDF located at Plot No. 217, 2nd Phase, KIADB Industria] Area,
Harohalli, Kanakapura Taluk, Ramanagara District, Bengaluru vide letter dated
18.03.2022. While granting the permission, KSPCB vide letter 18.03.2022 has stipulated
the condition that M/s. MEEPL is required to (i) Follow post closure procedure as per
CPCB guidelines titled, “Criteria for Hazardous Waste Landfill”, (ii) Continue to operate
all leachate, gas and surface water management systems as wel as continue environmental
monitoring of the landfill for a period of 30 years, etc. A copy of the KSPCB permission
letter dated 18.03.2022 is attached as Annexure 1V,

() To review the status of compliance with respect to Orders of Hon’ble NGT order dated
18.10.2023, CPCB vide letter dated 06.11.2023 sought compliance status from KSPCB.
Also, CPCB convened a meeting with the concerned officials in Karnataka SPCRB on
01.12.2023 through video conferencing, where Karnataka SPCRB informed that, the
common TSDF i.e. M/s MEEPL was inspected on 03.11.2023 to verify the status of
capping of the facility. It was informed that the following observations were made during

said the inspections of KSPCB:

02.02.2021].

ii. Now, both Cell-I and Cell-II of TSDF has been temporarily capped with Gas liner and
HDPE sheets of thickness 1.5 mm and they have stored [.51,000 MT of waste in the
facility.

iii. The capping of the TSDF s yetto be started and stored some of the HDPE liner required
for capping in the TSDF premises. Further, they have informed that, due to rainy

o aiE e
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season, they are not able to start the capping process and once the rainy season ends,

capping will be started.

iv. The trade effluent (leachate) is being collected separately, pre-treated in the facility
and finally handed over to CETP for further treatment and disposal. They informed
that, the pre-treated leachate is being sent to M/s Bangalore Eco Park Ltd. and they
have failed to submit the Form-10 regarding disposal of leachate to CETP during the

time of inspection and they have been informed to submit the same within 7 days.

v. The ground water samples from 5 monitoring bore wells located within the TSDF

facility have been collected during the time of inspection and the results are awaited.

vi. Copy of KSPCB inspection report, November 3, 2023 is attached herewith as

Annexure V.

(f) As per the observations made during their visit to the proponent's facility on
03-11-2023, the KSPCB has issued show cause notice on 01.12.2023 (copy of KSPCB
Show Cause Notice is attached as Annexure VI) for the violations and to ensure capping

of the common HW TSDF as per the approval given by them vide letter 18-03-2022.

(g) With respect to the financial estimate for post closure monitoring, M/s MEEPL vide
letter dated 18.11.2023 has submitted the financial estimate to KSPCB, as Rs. 2,95,903 /-

per annum and the same is under evaluation by KSPCB.

3.0 CONCLUSION:

i. It is humbly submitted that the requirement of post closure monitoring and financial
estimate for post closure would arise after the capping of secured landfills, which is not
yet completed by the project proponent M/s MEEPL and the same is pending at the end
of proponent since March, 2022. However, it is humbly submitted that, in compliance
to Hon’ble NGT Order dated 06.10.2023, CPCB has estimated the financial cost for
post closure monitoring as Rs. 13.5 lakh per annum considering parameters, sampling

locations, frequency etc. which may reduce over the years in case there is no impact or




Vi.

when there is no increase in parameters to be monitored in consecutive years.

Whereas, M/s MEEPL vide letter dated 18.11.2023 submitted the financial estimate
cost for post closure monitoring as Rs. 2,95,903/- per annum by the proponent and the

same is under evaluation by KSPCB.

It is humbly submitted that, as per inspection carried out by Karnataka SPCB on
03.11.2023, the project proponent M/s MEEPL is yet to start the capping of the facility,
however, it was observed that both Cell-I and Cell-IT of TSDF has been temporarily
covered with Gas liner and HDPE sheets of thickness 1.5 mm. In this regard, KSPCB
has issued show cause notice dated 01.12.2023 for the violations observed during the
inspection carried out and to ensure capping of the common HW TSDF. Therefore, it
is evident that the requirement post closure monitoring may arise after closure and

capping of the secured landfills,

As per CPCB guidelines, the operator is responsible for creating funds to meet the -
financial  expenditure of  post  closure monitoring envisaging  the
infrastructure/manpower required for the activities to be carried out as a part of post
closure monitoring. Further, the annual financial estimate for post closure monitoring
of CHWTSDF estimated by M/s MEEPL has a difference amount of Rs. 10,54,907 /-
with regard to sampling parameters and frequency of sampling, sampling and analysis

cost. Therefore, the same may require examination by KSPCB.

In view of above, it is humbly submitted that KSPCB may refer the above proposed
CPCB’s financial estimate of Rs. 13.5 lakhs/ annum and the cumulative cost of about
Rs 4 crores over a period of 30 years for assessing post closure monitoring financial
liability which may get reduced depending on the monitoring results. Further, KSPCB
may review the requirement of sampling after 5 years of initial sampling and

periodically thereafter.

In view of above, KSPCB may take appropriate action against the facility that is

M/s MEEPL to ensure immediate capping of the secured landfil].

10
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Item No.15:
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IN THE MATTER OF:

Rajesh Ghantayath.
...Applicant(s)

Versus

Union of India and Ors.

...Respondent(s)

Date of hearing: 18.10.2023.

CORAM:
HON’BLE Smt. JUSTICE PUSHPA SATHYANARAYANA, JUDICIAL MEMBER

HON’'BLE Dr. SATYAGOPAL KORLAPATI, EXPERT MEMBER

For Applicant(s): Mr. G. Stanly Hebzon Singh:.

For Respondent(s): Mr. Meyappan represented
Mrs. ME. Sarashwathy for R1.
Mr. Rajat Jonathan Shaw represented
Mr. K. M. Darpan for R2.
Mr. R. Thirunavukarasu for R3, R4.
Mr. Vasanth H.K. for R5.
Mr. Mohammed Salihu represented
Mr. M.R. Gokul Krishnan for R6.
Mr. B. Dhanaraj for R7.
Mr. K.S. Viswanathan,Senior Advocate along with
M/s. T. Hemalathafor R8.
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ORDER

. The learned counsel appearing for the Central Pollution Control
Board (CPCB) mentioned that the Board may require engaging
the service of experts or institutions for monitoring the
Hazardous Waste Landfills as per Clause - 11 of the Hazardous
Waste Landfills Criteria. In that regard, for preparing and raising
a financial estimate, he requested three months time to make an

appropriate submission.

. The learned counsel appearing for the project proponent would
submit that he has already undertaken the said exercise of
engaging the experts in this regard and the work orders were also

issued for scientifically capping the Hazardous Waste Landfills.

. If that is so, let the details be shared with the Central Pollution
Control Board (CPCB) as well as the Karnataka State Pollution
Control Board (KSPCB) who may examine the same and if it is
found satisfactory, the Board can coordinate with the project
proponent and proceed with the same.” Otherwise, it is open to
the CPCB or the KSPCB to suggest additional mitigation

measures in this regard.

. Let the project proponent address the letter to the CPCB

whenever they are coordinating or interacting with the KSPCB.

. The learned counsel appearing for the applicant would state that
the environmental compensation that is recommended by the
Joint Committee has not yet been recovered. Besides, he has got

objections to the same, as it is very low according to him.

Page 2 of 3
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6. The learned counsel appearing for the project proponent also has
submitted that the objection to the same was already filed. As it
is only the recommendation of the Joint Committee, it is
procedural that the KSPCB has to issue a show cause notice
raising the demand giving an opportunity to the project

proponent to give his objections.

7. Even though a show cause notice has not yet been issued by the
KSPCB and the final order in this application is yet to be passed,
the environmental compensation to be awarded by this Tribunal
does not arise at this point of time. However, it is open to the

KSPCB to proceed with the same.

8. Let the matter be listed on 05.12.2023.

Sd/-
Smt. Justice Pushpa Sathyanarayana, JM

Sd/-
Dr. Satyagopal Korlapati, EM

O.A. No. 104/2020(SZ) &
I.A. No. 79/2021(SZ)
18th October, 2023. AD.

Page 3 of 3
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FOREWORD

The Ministry of Environment & Forests, Government of India, has notified the
Hazardous Waste (Management & Handling) Rules, in July 1989 under the
Environment (Protection) Act, 1986. On 6" of January, 2000, major
amendments 1o these rules with re-defined categories of hazardous wastes
and harmonising them with the international laws, were notified. In order to
facilitate implementation it is felt necessary to provide a set of guidelines on
the Criteria for Hazardous Waste Landfils for the use of industries,
implementing agencies and the general public.

The task of preparation of the guidelines was entrusted to a group comprising
Prof. Manoj Datta, Indian Institute of Technology, New Delhi, Dr DB
Boralkar, Assistant Secretary, Central Pollution Control Board, Delhi and Ms
Sanchita Jindal, Joint Director (HSMD), Ministry of Environment & Forests.
New Delhi. Useful criticism and suggestions were provided by National
Productivity Council, New Delhi. The draft document was discussed and
finalised by an Expert Committee under the Chairmanship of the Chairman,
CPCB. The Expert Committee opined that secured disposal facilities need to
be properly designed, constructed, commissioned and operated and that such
facilities may not serve for the disposal of high-volume low-toxic waste. The
present document provides guidance in respect of criteria for location, site
selection and investigation, planning and design, waste acceptance, landfill
liner system and cover, construction and operation, inspection, monitoring &
record keeping, post-closure, financial assurance and contingency plan for
emergencies.

This document on criteria for hazardous waste landfills has been brought out
for use by implementing agencies, operators of landfils and others

concerned. z

Y
(Dilip Biswas)
February, 2001

‘Parivesh Bhawan', C.B.D. - cum - Office Complex, East Arjun Nagar, Delhi-110 032 o
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CRITERIA FOR HAZARDOUS WASTE LANDFILLS

1.0. APPLICABILITY

The criteria stated hereafter apply to owners and operators of facilities
that dispose hazardous waslte in landfills. The term ‘hazardous waste
landfill' (HW Landfill) is used to designate a waste disposal unit
designed and constructed with the objective of minimum impact to the
environment. This term encompasses other terms such as 'secured
landfill”. “engineered landfill", “waste mounds”, “waste piles” etc.

2.0. LOCATIONAL CRITERIA

HW Landfills shall not be located within a certain distance of the
following : lakes, ponds, rivers, wetlands, flood plains, highways.
habitation, critical habitat area, water supply wells, Airports, coastal
zone |If it is absolutely essential to site a landfill within the restricted
zone. then appropriate design measures are to be taken and prior
permission from the SPCB/PCC should be cbtained

(a) Lake or Pond = No landfill shall normally be constructed within
200 m of any lake or pond. Because of concerns regarding
runoff of waste contaminated water, a surface water monitoring
netwark with approval of SPCB/PCC shall be established

(b) River = No landfill shall be constructed within 100 m of a
navigable river or stream

()  Flood Plain * No landfill shall be constructed within a 100 year
flood plain A landfill may be built within the flood plains of
secondary streams If an embankment 1s built along the stream
side to avoid flooding of the area However, landfills must not
be bullt within the flood plains of major rivers unless properly

designed protection embankments are constructed around the
landfills.

(d)  Highway : No landfill shall be constructed within 500 m of the
right of way of any state or national highway

(e) Habitation A landfill site shall be atleast 500 m from a naotified
habitated area A zone of 500 m around a landfill boundary
should be declared a no-development buffer zone after the
landfill location is finalised.

(f) Public parks - No landfill shall be constructed within 500 m of a
public park




(g) Cntical Habitat Area : No landfill shall be constructed within
critical habitat areas including reserved forest areas. A critical
habitat area is defined as the area in which one or more
endangered species live. It is sometimes difficult to identify a
critical habitat area. If there is any doubt then the SPCB/PCC
shall be consulted for clarification.

(h)  Wetlands . No landfill shall be_constructed within wetlands. It is
often difficult to identify a wetland area. Maps may be available
for some wetlands, but in many cases such maps are absent or
are incorrect. If there is any doubt, then the SPCB/PCC shall be
consulted for clarification.

(i) Airporis . No landfill shall be constructed within a zone around
Airports as notified by the regulatory authority or the aviation
authority.

(i) Water Supply Well : No landfill shall be constructed within 500 m
of any water supply well.

(k) Coastal Regulation Zone : No landfill shall be sited in a coastal
regulation zone.

(1) Ground water table level - No landfill shall be located in areas
where the ground water table will be less than 2 m below the
base of the landfill

(m) Other criteria may be decided by the planners in consultation
with SPCB/PCC commensurate with specific local requirements
such as presence of monuments, religious structures eic

3.0. SITE SELECTION

Hazardous waste landfills should preferably be located in areas of low
population density, low alternative land use value, low ground water
contamination potential and at sites having high clay content in the
subsoil.

A HW landfill will be selected following the guidelines published by
MoEF The step by step procedure will be as follows

(1) Earmarking a ‘search area’ taking into account the location of
the waste generation units and a 'search radius’ (typically S to
250 km). The search area will be sc chosen that it mimmises
the number of HW landfills in any region or state

(ii) Identification of a list of potential sites on the basis of.
(a) availability of land
(b) collection of preliminary data
(c) restrictions listed in the locational criteria (section 2 0)



(i) Collection of preliminary data as follows

(a)  Topographic Maps . A tapographic map will help find sites
that are nol on natural surface water drains or flood
plains. Topographical maps may be procured from
Survey of India.

(b)  Soil Maps : These maps, primarily meant for agricultural
use, will show the types of soil near the surface They
are of limited use as they do not show types of sail a few
metre below the surface. They may be procured from
Indian Agricultural Research Institute

(e} Land Use Plans : These plans are useful in delineating
areas with definite zoning restrictions. There may be
restrictions on the use of agricultural land or on the use of
forest land for landfill purposes. Such maps are availlable
with the Town Planning Authority or the Municipality

(d)  Transportation Maps - These maps, which indicate roads
and ralways and locations of airports, are used to
determine the transportation needs in developing a site

(e) Water Use Plans . Such maps are usually not readily
available. A plan indicating the following items should be
developed & private and public tubewells indicating the
capacity of each well, major and minor dnnking water
supply line(s), water intake wells located on surface water
bodies, and open wells.

(f) Flood Plain Maps : These maps are used to delineate
areas that are within a 100 year flood plain. Landfill siting
mus! be avoided within the flood plains of major rivers

(g) Geologic Maps . These maps will indicate geologic features
and bedrock levels. A general idea about sail type can be
developed from a geological map. Such maps can be
procured from Geological Survey of India

{h)  Aenal Photographs / Satellite Imagery = Aerial photographs
or satellite imageries may not exist for the entire search
area. However such information may prove to be
extremely helpful. Surface features such as small lakes
intermittent stream beds and current land use. which may
not have been identified in earller map searches. can be
easily identified using aerial photographs.

(1) Ground Water Maps : Ground water contour maps are
avallable in various regions which indicate the depth to
ground water below the land surface as well as regonal
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ground water flow patterns. Such maps should be
collected from Ground water Boards or Minor Irrigation
Tubewell Corporations.

() Rainfall Data : The monthly rainfall data for the region
should be collected from the Indian Meteorological

Department.

(k)  Wind Map : The predominant wind direction and velocities
should be collected from the Indian Meteorological
Department.

n Seismic Data : The seismic activity of a region s an
important input in the design of landfills. Seismic
coefficients are earmarked for various seismic zones and
these can be obtained from the relevant BIS code or from
the Indian Meteorological Department.

(m)  Site Walk Qver and Establishment of Ground Truths . A site
reconnaissance will be conducted by a site walk-over as a
part of the preliminary data collection. All features
observed In various maps will be confrmed. Additional
information pertaining to the following will be ascertained
from nearby inhabitants : (a) flooding during monsoons, (b)
soil type; (c) depth to G.W. table (as observed in open
wells or tube wells); (d) quality of groundwater and (e)
depth to bedrock.

(n)  Preliminary Boreholes and Geophysical Investigation At
each site, as a part of preliminary data collection, one to
two boreholes will be drilled and samples collected at every
1.5m interval to a depth of 20m below the ground surface.
The following information will be obtained - (i) soil type and
stratification; (i) permeability of each strata, (iii) strength
and compressibility parameters (optional); (iv) ground water
level and quality and (v) depth to bedrock. In addition to
preliminary boreholes, geophysical investigations (electrical
resistivity/seismic refraction/others) may be underiaken to
assess the quality of bedrock at different sites.

(iv) Selection of two best ranked sites from amongst the list of
potential sites on the basis of the ranking system stipulated by
MoEF (1991).

(v) Environmental Impact Assessment for the two sites for the
following parameters

(a) ground water quality, (b) surface water gquality, (c) air
guality - gases, dust, litter, odour; (d) land use alteration,
(e) drainage alteration; (f) soil erosion; (g) ecological
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impacts (h) noise; (i) aesthetics - visual. vermin, flies, ())
traffic alteration; and (k) others.

(vi)  Assessment of public perception for the two sites,
(vii)  Selection of final site.

(vii) The above site selection procedure shall not be applicable for
location of facility within industrial areas of State Industrial
Development Agencies. However EIA requirement will apply

4.0. SITE INVESTIGATION CRITERIA

The data collected during site selection is not sufficient for landfill design
To be able to undertake detailed design of a landfill at a selected site it is
essential to charactense the landfill site and evaluate the parameters
required for design It is necessary that all data listed in Section 3.0 (i)
on "preliminary data" be collected for site characterisation. If some data
has not be collected the same should be obtained before site
investigations are undertaken for site characterisation. The following
additional data will be collected through a detailed site investigation
programme at the chosen site,

A detalled site investigation programme will comprise of subsail
investigation, ground water/hydrogeological investigation, hydrological
investigation, topographical investigation and geological investigation
The output expected from each investigation is listed below

(a)  Subsoil Investigation - A detailed investigation plan may be drawn
up in consultation with a geotechnical engineer. The output from
such an investigation should yield the following
(i) Stratification of subsoil - type of soil and depth
(it) Depth to ground water table and bedrock (if located within

15m of base of landfill)

(m)  Permeability of various strata beneath the landfill.
(v}  Strength and compressibility properties of subsoil

(v)  Extent of availability of liner material, drainage material, top
soil and protective soil in adjacent borrow areas.

(vi)  Subsoil properties along approach road.

A minimum of 3 boreholes per hectare of landfill area upto 15m
beneath the base of the landfill shall be drilled and insitu tests as
well as laboratory tests shall be performed for permeability,
strength, compressibility and classification of soils In addition,
test pits and boreholes should be drilled at borrow area for liner
and cover materals as well as along approach road.



5.0

5.1.

(D)

(c)

(d)

(e)

Ground Waler / Hydrogeological Investigation @ A detailed
investigation plan may be drawn up in consultation with a ground
water specialist or a hydrogeologist. The output from such an
investigation should yield the following :

(i) Depth to groundwater table and its seasonal variations
(i) Ground water flow direction

(i) Baseline ground water quality parameters - all drinking
water quality parameters.

Topographical Investigation : Construction of a landfill involves a
large quantity of earthwork. It is essential to have an accurate
topegraphical map of the landfill site to compute earthwork
qauntities precisely. A map of 0.3m contour interval s considered
desirable.

Hydrological Investigation . The objective of a hydrolouical
investigation is to estimate the quantity of surface runoff that may
be generated within the landfill to enable appropriate design of
drainage facilities. If additional run off from areas external to the
landfill 1s likely to enter the landfill, this quantity should also be
estimated to design interception ditches and diversion channels
Such an investigation shall yield estimates of peak flows |If
seasonal rivers or streams run close to the site hydrological
investigation should indicate the possibility of flooding of the site
under one in 100 year flood flows. Surface water samples for
water quality analysis may be collected from during hydrological
studies.

Geological Investigation and Seismic Investigation Geological
investigations shall delineate the bedrock profile beneath the
landfill base, If not confirmed by subsoill investigations
Geophysical surveys may be designed in consultation with a
geologist. In hilly areas or in quamed rocks, geological
investigations should indicate the quality of surficial rock, depth to
sound rock and the possibility of interconnected aquifers beneath
the landfill base in the rock mass. Detailed seismic data may be
obtained as a part of geological investigations (if required) in
seismically active areas

PLANNING AND DESIGN CRITERIA

Essential Components

(@)

A HW landfill shall have the following seven essential components .

A liner system at the base and sides of the landfill which prevents
migration of leachate or gas to the surrounding soil




(b) A leachate collection and treatment facility, which collects and
exiracts leachate from within and from the base of the landfill and
then treats the leachate to meet standards, notified under E(P)Act
1986

ic) A gas collection and treatment facility (optional) which collects and
extracts gas from within and from the top of the landfill and then
treats it or uses it for energy recovery.

(d) A final cover system at the top of the landfill, which enhances
surface drainage, prevents infiltration of water and supports
surface vegetation

(e) A surface water drainage system, which collects and removes all
surface runoff from the landfill site.

(f) An environmental monitoring system which periodically collects
and analyses air, surface water, soil-gas (optional) and ground
water samples around the landfill site.

{g) A closure and post-closure plan which lists the steps that must be
taken to close and secure a landfill site once the filling operation
has been completed and the activities for long-term monitoring,
operation and maintenance of the completed landfill

5.2. Design life

A landfill design life will comprise of an 'active’ period and an 'closure and
post-closure’ period, The ‘active’ period shall comprise of the period for
which waste filing is in progress at the landfill and typically range from 10
to 25 years depending on the availability of land area. The ‘closure and
post-closure’ period for which a landfill will be monitored and maintained
shall be 30 years after the 'active period' is completed.

5.3. Waste Volume, Waste Compatibility and Landfill Capacity

The volume of waste to be placed in a landfill will be computed for the
active' period of the landfill taking into account (a) the current generation
of waste per annum and (b) the anticipated increase in rate of waste
generation on the basis of past records.

A landfill will comprise of separate 'units’. In 2ach unit. only compatible
wastes will be disposed. Table 1 gives guidelines regarding compatibility
of wastes Incompatible wastes will be stored in separate units

The actual capacity of each landfill unit will be computed taking into
account the volume cccupied by the liner system and the cover material
[daily/weekily (optional) intermediate and final cover] as well as the
compacted density of the waste. In addition. the amount of settlement a



5.4.

5.5.

waste will undergo due to overburden stress and due to bio-degradation
(if any) shall also be taken into account.

The total landfill area should be computed on the basis of the designed
height of the landfill (usually between 5 to 20m). Approximately 15 to
20% area more than the area required for landfilling should be adopted to
accommodate all infrastructure and support facilities as well as to allow
the formation of a green belt around the landfill. This additional area shall
be computed separately and may be as high as 30% of the total area in
case of small to medium landfills. The total landfill area 1s computed on
tnal and error basis.

There is no standard method for classifying landfills by their capacity.
However the following nomenclature is often observed in literature :

Small size landfill : less than 5 hectare area
Medium size landfill : 5 1o 20 hectare areas

Large size landfill : greater than 20 hectare area.
Landfill Layout

A landfill site will comprise of the area in which the waste will be filled as
well as additional area for support facilites. The area in which waste 1s to
be filed may comprise of separate landfill units with each unit,
accommaodating a group of compatible wastes. Within each unit work
may proceed in phases with only a part of the area under active
operation A typical site layout is shown in Fig 1. Such a layout must be
prepared for all landfills. The following facilittes must be located in the
layout: (a) access roads, (b) equipment shelters, (c) weighing scales (d)
office space; (e) location of waste inspection facility (f used) (f)
temporary waste storage and/or disposal sites for special wastes. (g)
demarcation of the landfill areas and areas for stockpiling cover matenal
and liner material; (h) location of surface water drainage facilities; (1)
location of landfill leachate management facilities; (j) location of gas
management facilities (optional)) (k) location of monitoring
wellsienvironmental monitoring facilities. (I) fencing and green belt along
the peripheral boundary and (m) emergency exit.

It is essential that for each landfill site, a layout be designed incorporating
the above mentioned facilities

Landfill Section

Landfills may have different types of sections depending on the
topography of the area. The landfills may take the following forms (&)
above ground landfills; (b) below ground landfill, (c) slope landfills. (d)
valley landfills (canyon landfills), and (e) a combination of the above
Fig.2 shows some typical landfill sections.




It 1s recommended that the landfill section be arrived at keeping in view
the topography, depth to water table and availability of liner and cover
material. Above ground landfills shall be preferred to below ground
landfills. as leachate collection in the former is by gravity flow and does
not require the use of pumps.

Slope landfills and valley landfills are normally adopted in hilly areas
above-ground landfills in flat undulating ground and below-ground
landfills in low-lying areas, depressions or pits

5.6. Phased Operation

Before the main design of a landfill can be undertaken it is important to
develop the operating methodology. A landfill is operated in phases
because it allows the progressive use of the landfill area, such that at any
given time a par of the site may have a final cover, a part being actively
filled, a part being prepared to receive waste, and a part undisturbed.

For each landfill unit, a phased operation plan will be drawn up

The term 'phase' describes a sub-area of the landfill. A '‘phase’ consists
of cells, lifts, daily/weekly (optional) or intermediate cover, liner and
leachate collection facility, gas control facility (optional) and final cover
over the sub-area (Fig 3)

Each phase is typically designed for a period of 12 months. Phases are
generally filled from the base to the final/intermediate cover and capped
within this period leaving a temporary unrestored sloping face. Fig 4
shows a simplified sequence of phased operation

A 'phase plan' shall be drawn up for the active life of the landfill as soon
as the landfill layout and section are finalised. It must be ensured that
each phase reaches the final coverfintermediate cover level at the end of
its construction pericd and that it is capped before the onset of
monsoons.

During the monsocon months the waste may stockpiled in a temporary
holding areas (covered with roof). During this period and the landfill may
be kept capped with the final cover/intermediate cover and landfilling
operations suspended to reduce infiltration of rain water into the landfill
However, if the incoming waste quantity is too large for temporary
stockpiling or the monsoon period lasts for a long period, special phases
may have to be designed with high leachate handling capacity and
special operating procedures adopted

5.7. Estimation of Leachate Quantity

Leachate is generated on account of the infiltration of water into landfilis
and its percolation through waste as well as by the squeezing of the
waste due to self weight. The quantity of leachate generated in a landfill
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5.8,

5.9

s strongly dependent on the quantity of infiltrating water. This, in turn, 15
dependent on weather and operational practices The amount of rain
faling on a landfill, to a large extent. controls the |eachate quantity
generated. Precipitation depends on geographical location

Significant quantity of leachate is produced from the ‘active’ phases of a
landfill under operation. The leachate quantity from those portions of a
landfill which have received a final cover 1s minimal. Fig 5 shows the
components of a water balance approach for estimating leachale
quantity

For design, computer simulated models (e.g HELP) have to be used for
estimation of leachate quantity generation. It is recommended that such
studies be conducted to estimate the quantity of leachate and design the
leachate drainage. collection and removal facility

Liner System

Leachate control within a landfill involves the following steps (&)
prevention of migration of leachate from landfill sides and landfill base 1o
the subsoil by a suitable liner system; and (b) drainage of leachate
collected at the base of a landfill to the side of the landfill and removal of
the leachate from within the landfill

On a basis of review of liner systems adopted in different countries and in
consideration with Indian conditions, it is recommended that for all HW
landfills the liner system cnteria listed in Section 70 be adopted n
consultation with SPCB/PCC and commensurate with local area
specified needs

Leachate Drainage, Collection and Removal

A leachate collection system shall be designed at the base of all landfills
It shall comprise of a drainage layer. a perforated pipe collection system
sump collection area. and a removal system

The leachate collection layer (drainage layer) will usually be a 30 cm
thick sand-gravel layer with a slope of 2% or higher and a permeability of
greater than 10 cm/sec (10 m/sec). A system of perforated pipes and
sumps is provided within the drainage layer. The pipe spacing will be
governed by the requirement that the leachate head shall not be greater
than the drainage layer thickness Fig. 6 shows a typical layout of pipes
and sumps.

Leachate will be removed from the landfill (Fig 7) by (a) pumping in
vertical wells or chimneys (b) pumping in side siope nsers. or (c) by
gravity drains through the base of a landfill in above-ground and sloped
landfills, Side slope risers may be preferred to vertical wells to avoud any
down drag problems. Submersible pumps have been used for pumping
for several years, educator pumps are also being increasingly used. The
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leachate may be stored in a holding tank (for a few days) before being
sent for treatment

The design of following components should be undertaken

(a) leachate pipe and leachate trench network
(b) leachate sumps and pumps

(c) leachate wells/side slope riser

(d)  leachate holding tank

()  backwashing/backflushing arrangement to prevent clogging/
choking/headioss.

The material used for pipes etc , should be such that it is not affected by
the leachate quality

5.10. Leachate Management
The following alternatives shall be considered for leachate management

fa)  Offsite treatment of leachate . This involves storage. pretreatment
and transportation of leachate to off-site facilities not associated
with the landfill e g industrial effluent treatment facility etc This
will be feasible where offsite facilities are available at a reasonable
distance and where pretreatment requirements for the leachate
(such as adjustment of pH, reduction in concentration etc ) are not
very stringent. Transportation of leachate to offsite facility will be
undertaken through a manifest system in accordance with HWM
rules of MoEF.

(b) Onsite treatment of leachate . This involves complete treatment of
the leachate at the landfill site to meet discharge standards for
lined drains. Treatment processes may be biological. chemical or
physical processes  Processes, which have been judged as
having been "demonstrated”, should be adopted

(c) Recirculation : One of the methods for treatment of leachate is to
recirculate it through the landfill. This has two beneficial effects
(1) the process of landfill stabilisation is accelerated and (i) the
constituents of the leachale are attenuated by the biological
chemical and physical changes occurnng with the landfill
Recirculation of a leachate requires the design of a distnbution
system to ensure that the leachate passes uniformly throughout
the entire waste Leachate recirculation has been used in some
municipal was:e landfills.  Information on its efficacy n HW
landfills is scanty



5.11.

5.12.

5.13.

Gaseous Emissions Management

Landfill gas is generated as a product of waste biodegration or on
account of presence of VOCs in the waste. Gas generation can be
reduced or eliminated by avoiding disposal of biodegradable/organic
wastes. For HW landfills where gaseous emissions are anticipated (as in
the case of mixed waste having biodegradable components) the gas
management strategy shall be (a) controlled passive venting or (b)
controlled collection and treatment/reuse.

Final Cover System

A final landfill cover, comprising of several layers, each with a specific
function shall be installed after each landfill phase reaches the full height
The final cover system shall enhance surface drainage, minimise
infiltration, support vegetation to prevent erosion and control the release
of landfill gases. On the basis of a review of HW landfill covers «-opted
in different countries * and in consideration with Indian Conditions the
cover system criteria listed in Section 7.0 be adopted in consultation with
SPCB/PCC and commensurate with local area specified needs.

Surface Water Drainage System

Surface water management is required to ensure that rainwater run-off
does not drain into the waste from surrounding areas and that there i1s no
waterlogging/ponding on covers of landfills. A surface water drainage
system comprising of channels, drains, culverts and basins (Fig 8) shall
be designed to ensure the following :

(a)  Rainwater running off slopes above and outside the landfill area
shall be intercepted and channelled to water courses without
entering the operational area of the site. This diversion channel
may require a low permeability lining to prevent leakage into the
landfill

(b)  Rain falling on active tipping areas shall be collected separately
and managed as leachate, via the leachate collection drain and
leachate collection sumps to the leachate treatment and disposal
system.

(c) Rainfall on areas within the landfill site, but on final covers of
phases which have been completed and are not actively being
used for waste disposal shall be diverted in drainage channels
away from active tipping areas, and directed through a settling
pond to remove suspended silt, prior to discharge.

(d)  Any drainage channels or drains constructed on the restored

landfill surface shall be able to accommodate settlement, resist
erosion and cope with localised storm conditions.
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(e The horizontal surface of the final cover shall be provided a slope
of 3 to 5% for proper surface water drainage The slope of the
cover on the sides will be higher and governed by slope stability
considerations

(f) All interceptor channels, drainage channels and settling ponds
(storm water basins) shall be designed by a hydrologist using
hydrometerological data.

(g) It shall be ensured that water collected by surface water drainage
system and leachate collected by the leachate collection system
do not get intermixed at any stage of collection or storage This
shall apply to the ‘active’ and 'post closure' periods of the landfill

The design of following components shall be undertaken -

(a) stormwater drains, diversion channel
(b) stormwater basin
(c) culverts

5 14. Base stability, Slope stability and Seismic Aspects

For landfills constructed on loosefsoft soil, the base will be checked for
stability against bearing failure or excessive settiements

The stability of side slopes of a landfill shall be checked for the following
cases (Fig 9)

(a) stability of excavated slopes

(b)  stability of iner system along excavated slopes

(c) stability of temporary waste slopes constructed to their full height
(usually at the end of a phase)

(d)  stability of slopes of above-ground portion of completed landfills

(e) stability of cover systems in above ground landfills.

The stability analysis shall be conducted using the following soll
mechanics methods depending upon the shape of the failure surface © (a)
failure surface parallel to slope; (b) wedge method of analysis, (c) method
of slices for circular failure surface and (d) special methods for stability of
anchored geomembranes along slopes.

In preliminary cesign of a landfill section, the following slopes may be

adopted

(a) Excavated soil siopes (2.5 horizontal - 1 vertical)
(b) Temporary wasle slopes (3.0 horizontal © 1 vertical)
(c) Final cover slopes (4.0 horizontal = 1 vertical)
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5.16.

Slopes can be made steeper, if found stable by stability analysis results
Acceptable factors of safety may be taken as 1.3 for temporary slopes
and 1.5 for permanent slopes. In earthquake prone areas, the stability of
all landfill slopes shall be conducted taking into account seismic
coefficients as recommended by BIS codes.

Materials Balance

A materials balance shall be prepared for each maternal required for
construction of a landfill, phase-by-phase, indicating materials required
matenals available and deficient material to be improted or surplus
material to be exported. If a borrow area is located within the landfill site
it shall not become a part of an early phase to avoid stockpiling and
double handling

Site Infranstructure
The following site infrastructure shall be provided at each HW landfill

(a)  Site Entrance and Fencing

(b)  Administrative and Site Control Offices
(c)  Access Roads

(d)  Waste Inspection and Sampling Facility
(e)  Equipment Workshops and Garages

(f) Signs and Directions

(g)  Water Supply

(h)  Lighting

(1) Vehicle Cleaning Facility

(1) Fire Fighting Equipment.

Site entrance infrastructure should include

(a) A permanent, wide, entrance road with separate entry and exit
lanes and gates

(b)  Sufficient length/parking space inside the entrance gate till the
weighbridge to prevent queuing of vehicles outside the entrance
gate and on to the highway

(c) A properly landscaped entrance area with a green belt of 20m
containing tree plantation for good visual impact

(d)  Proper direction signs and lighting at the entrance gate

(e) A penmeter fencing of atleast 2m height all around the landfill site
with lockable gates to prevent unauthorised access

(f) Full time secunty guard at the site.

An accurate record of waste inputs 15 essential, hence good quality
weignbridges shall be used For sites receiving more than 400 tons per
day of waste, twin weighbridges to weigh both entry and exit weights may
be located on either side of an island on which a weighbridge office room
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15 located  The weighbridge office should be elevated and the

weighbridge operator should be able to see entering vehicles as well as
speak to drivers.

Administrative and site control offices should include @ administrative
office building (permanent), site control office (portable) near the active
landfill area. stores (permanent) within or near administrative office,
welfare faciities - tollets, shower room, first aid room, mess room. small
temporary accommodation; infrastructural services - electncity, dnnking
water supply. telephone, sewerage and drainage system and
communication services (telephone etc.) between site control office and
admiristrative office and weighbridge office

5.17. Environmental Monitoring System

Monitoring at a landfill site (Fig. 10) shall be carried out in four zones (a)
on and within the landfill, (b) in the unsaturated subsurface zone (vadose
zone) beneath and around the landfill, (c) in the groundwater (saturated)
zone beneath and around the landfill and (d) 'n the atmosphere/local air
above and around the landfill.

The parameters to be monitored regularly are

(a) long-term movements of the landfill cover;

(b) leachate head within the landfill.

(e)  leachate quality within the landfill.

(d) gas quality (optional) within the landfill;

(e) quality of pore fluid in the vadose zone;

(f) quality of pore gas (optional) in the vadose zone:

(Q) quality of groundwater in the saturated zones and

(h) air qualty above the landfill, at the gas control facilities. at
bulldings on or near the landfill and along any preferential
migration paths

The indicators of leachate quality and landfill gas quality must be decided
after conducting a study relating to the type of the waste, the probable
composition of leachate and gas likely to be generated and the
geotechnical as well as hydro-geological features of the area.

A monitoring programme must specify (1) a properly selected offsite
testing laboratory capable of measuring the constituents at current
detection levels (ii) a methodology for acquiring and storing data, and (i)
a statistical procedure for analyses of the data.

The following instruments/equipment shall be used for monitoring

(a) Groundwater samplers for groundwater monitoring wells
(b)  Leachate samplers for leachate monitoring within the landfill and
at the leachate tank
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6.0.

fc)  Vacuum lysimeters, filter tip samplers, free drainage samplers for
leakage detection beneath landfill liners.

(d) Surface water samplers for collection of sample from
sedimentation basin

(8)  Downhole water quality sensors for measuring conductivity, pH,
DO, temperature in leachate wells, groundwater wells and
sedimentation basins

(f) Landfill gas monitors (portable) for onsite monitoring of landfill
gases

(g}  Active and passive air samplers for monitoring ambient air quality.

it is recomemended that the location of each type of
instrument/equipment be finaised in conjunction with an expert on the
basis of the topography of the area and the layout of the landfill. A
minimum of 4 sets of ground water monitoring wells (one up-gradient and
three down gradient) for sampling in each acquifer are considered
desirable at each landfill site (Fig.11).

Closure and Post-Closure Maintenance Plan

A statement on the end-use of landfill site i1s an essential part of the plan
for landfill closure and post-closure maintenance. Some possible uses of
closed landfill sites near urban centres include parking area. recreational
area eic A closed landfill should be aesthetically landscaped

A closure and post-closure plan for HW landfills must be evolved and
should indicate the following components .

<+ Plan for vegetative stabilization of the final landfill cover and side
slopes

% Plan for management of surface water run-off with an effective
drainage system

< Plan for periodical inspection and maintenance of landfill cover and
facilities

Plan for post-closure management of leachate and gas
Plan for post-closure environment monitoring.

-
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WASTE ACCEPTANCE CRITERIA

A waste acceptance criterion shall be formulated for each landfill site
The following guidelines for waste acceptance are suggested

(a) All waste shall be routinely accepted if the truck/tipper carries
authonsed documents indicating the source and type of waste
Such waste shall be routinely inspected visually at the tipping area
in the landfill site
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(D) Bulk or non-containerised liquid hazardous waste or slurry-type
hazardous waste containing free liquid or waste sludge, which has
not been dewatered, shall not be placed in landfills. Such waste,
{usually transported in pipelines) shall be placed in Hazardous
Waste Impoundments designed specifically for liguid hazardous
waste

(c) Incinerable/compostable waste or any other type of waste from
which energy/matenal recovery is feasible, shall not be placed in
HW landfills.

(d) Incompatible wastes shall not be placed in the same landfill unit.
Compatible wastes will be grouped together and placed in the
same landfill unit (each such unit shall have its own phase. cells
etc). Incompatible waste group shall be accommodated In
separate landfill units (each such unit shall have its own phases.
cells etc).

()  Wastes which are incompatible with the liner material shall either
be containerised and placed in the landfill (ensuring adequate
container safety, or placed in a separate landfill unit made of
alternate compatible liner material)

(N Extremely hazardous waste (e.g. radioactive waste) shall not be
disposed off in HW landfills but in specially designed waste
disposal units

(g) Non-hazardous waste (e.g municipal solid waste) shall not be
deposited in HW landfills. However such waste can be deposited
in a MSW landfill units in the vicinity of HW landfills.

(h} Residue of treated biomedical waste (e.g incinerator ash etc) can
be deposited in HW landfills.

7.0. LANDFILL LINER AND COVER CRITERIA
7.1 Liner Criteria

The liner system shall £E2 designed, constructed and installed to satisfy
the following:

(a) Prevent migration of waste, |leachate or gas to the adjacent
subsurface soil or ground water or surface water.

(b)  Constructed of materials that have adequate chemical properties,
physical properties and engineering properties to prevent failure
on account of loads, climatic conditions, and contact with waste or

leachate
(c) Placed in a stable manner on the base and side slopes.
(d) Installed to cover all surrounding soils likely to come in contact

with the waste or leachate.
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The base of the liner system (at the lowest point in a landfill) shall be
atleast 2 0 meter above the highest anticipated ground water table level

Minimum Specifications

The liner system shall be designed specifically for each site to meet the
criteria stated in Section 7.1.

The liner system must include the following components However
depending on the design requirements, the number of components as
well as the specifications of the components can exceed the minimum
specifications listed below. The components listed below are waste
downwards (Fig 12)

(a) A leachate collection layer of thickness 30 cm or more and
coefficient of permeability in excess of 107 cmi/sec (107 m/sec )

(b) A single composite liner comprising of

{1) A HDPE geomembrane of thickness 1. 5 mm or more (see
specification* below) and

(i) A compacted clay (or compacted amended soll) layer of
thickness 150 cm or more having a coefficient of
permeability of 107 cm/sec (10° misec) or less At
locations where availability of clay is limited, amended soll
will be constituted by mixing bentonite or any other suitable
clay to locally available soil to achieve the desired
permability

In regions where rainfall is high and/or subsoil i1s highly permeable (e.g
gravel sand, silty sand) and/or the water table is withn 20 m to 60 m
beneath the base of the landfill the liner system shall be a double
composite liner and shall include the following components, waste
downwards (Fig 13)

(@) A primary leachate collection layer of thickness 30 cm or more
and coefficient of permeability in excess of 10° cm/sec (107
m/sec)

(b) A primary composite liner comprising of

() A HDPE geomembrane of thickness 1.5 mm or more (see
specification* below) and

(1) A compacted clay (or compacted amended soil) layer of thickness
45 cm or more having a coefficient of permeability of 107 cm/sec
(10 m/sec) or less

I8
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(c) A secondary leachate collection layer (also called leak detection

layer) of thickness 30 cm or more and coefficient of permeability
in excess of 10™ cm/sec (10° m/sec).

(d) A secondary composite liner comprising of

(i} A HDPE geomembrane of thickness 1.5 mm or more (see
specification* below) and

(1) A compacted clay (or compacted amended soil) layer of thickness
45 cm or more having a coefficient of permeability of 107 cm/sec
(10 m/sec) or less.

‘Specification @ [The geomembrane must have (a) Tensile
Strength at yield > 18 kN/m, (b) Tensile Strength at break > 30
kN/m, (c) Tear Resistance > 150 N and (d) Puncture Resistance
> 250 N].

The liner materials listed above can be substituted by eguivalent
materials only if the following is satisfied

{a)  the liner system components continue to function as ‘composite
liners; and

(b)  the use of such components has been demonstrated over a 10
year period in different HW landfill and approved by a regulatory
agency

(c) the design, construction and quality control specifications of
such materials have been approved by a regulatory agency and
are available for implementation.

For extremely hazardous waste, the number of composite liner layers
shall, If necessary, exceed two and these will be finalised by the design
engineer in consultation with SPCB/PCC as per site specific conditions

7.1.2. Design Requirements
The liner system shall meet the following design requirements

(a) Requirement of adequate stability at the base of the landfill (in
soft sail)

(b)  Reguirement of adequate stability along the sides of the landfill

(c) Requrement of adequate strength to withstand construction
loads/vehicle loads

(d) Requirement of permeability and material properties as specified
in Section7 1.1.

(e)  Requirement of compatibility with leachate and waste

(f) Requirement of transition filters between wasle and leachate
collection layer to prevent clogging of the leachate collection
layer



7.1.3

7.1.4.

(g) Requirement of protection layerftransition layer between each
component of the liner system (A protection layer between a
leachate collection layer and the HDPE geomembrane may
sometimes be required if coarse/angular sand or gravel 1s used
in the |eachate collection layer. The protection layer may
comprise of silt/local earth (15cm thick or a geotextile)

(h)  Requirement of adequacy of clay additive in amended sails

Guidelines for design are indicated in "Manual for Design, Construction
& Quality Control of Liners & Covers” (to be prepared).

Construction Requirements
The liner system shall be constructed to ensure that

(a) the compacted clay (or compacted amended soil) layer has a
co-efficient of permeability of 107 cm/sec (10° m/sec) . less, is
devoid of clods and shrinkage cracks; and achieves the desired
strength

(b) the geomembranes is laid in intimate contact with the
compacted clay/compacted amended soil layer, is properly
joined/welded at the seams; and is not punctured by
construction vehicles/tools

(c) the leachate collection layer has a coefficient of permeability of
10 cmi/sec (10™* m/sec) or more and does not become clogged
by intermixing or migration of fine particles.

On side slopes, the horizontal width of the 150 cm thick clay liner will
normally exceed 300 cm and the clay can be compacted in honzontal
layers using standard compaction equipment or in inclined layers using
slope compactors.

Guidelines for construction are indicated in "Manual for Design
Construction & Quality Control of Liners & Covers” (to be prepared)

Quality Control

A quality assurance programme shall be drawn up by the
owner/operator during construction of the liner system  Such a
programme will include -

(a) Regular performance of quality assurance test in the field for
each component of the liner system — one set of field and
laboratory tests for each soil component per 500 to 1000 cubic
meters of earthwork and one set of field and laboratory tests for
the geomembrane per 200 sq.m. of installed area.

(b)  Approval by the regulatory authority of the lists of tests. their
frequency and the acceptance criteria.

(¢)  Periodical visits by representatives of the regulatory authority (or
their nominee) during construction of the liner
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(dij  Complete documentation of all quality control records and their
submission to the SPCB/PCC alongwith statistical analysis
showing satisfactory achievement of acceptance criteria

The quality control tests for compacted clay layer (or amended soils) as
well as the leachate collection/drainage layer shall include (i) in-situ
density tests. (ii) in-situ moisture content tests, (iii) compaction tests
{iv) permeability tesls, (iv) grain size distribution tests and (v)
Atterberg's limits tests (vi) others.

The quality control tests for geomembrane liners shall include (i)
thickness tests, (i) density tests, (iii) strength tests, (iv) toughness
tests, (v) durability tests, (vi) chemical resistance tests (vii) field seam
strength tests, (viii) overlap check tests, (ix) others.

Guidelines for quality control are indicated in “Manual for Design,
Construction & Quality Control of Liners & Covers” (to be prepared)

7.2. Cover Criteria

The cover system shall be designed, constructed and installed to
satisfy the following

(a)  Preventinfiltration of precipitation into the closed landfill

(b)  Promote drainage of surface water accumulated on the cover

(c)  Mimimise erosion of the cover.

(d)  Withstand or accommodate settiement of the cover to maintain
its integrity

(e)  Have a permeability less than or equal to the liner system

(f Function with minimum maintenance for the post-closure period
of 30 years

7.2.1. Minimum Specifications

The cover system shall be designed specifically for each site to meet
the criteria stated in Section 7.2

The cover system must include the tollowing components. However,
depending on design requirements, the number of components as well
as the specification of the components shall exceed the mimimum
specifications listed below The components listed below are from top
surface downwards to the waste (Fig. 14).

(a) A surface soil layer of local top soil which supports self-
sustaining vegetation and which has a thickness not less than
60 cm

{b) A drainage layer of thickness 39 cm or more having a coefficient
of permeability in excess of 107 cm/sec (10™ m/sec)
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(c} A single composite barrier comprising of

(1) A HDPE geomembrane of thickness 1.5 mm or more and

(i) A compacted clay (or compacted amended soil) layer of
thickness 60 cm or more having a coefficient of
permeability of 107 cmisec (10° misec) or less. At
locations where availability of clay is limited, amended
soil will be constituted by mixing bentonite or any other
suitable clay to locally available soil to achieve the
desired permeability.

(d) A reqgulatory layer (optional) of thickness 30 cm having
coefficient of permeability greater than 10 cm/sec (10™ m/sec)
Such a layer shall be provided whenever there is requirement of
(i) gas collection or (il) transition filter between waste and soil

The drainage layer shall be replaced by the local top soil, if the
coefficient of permeability of the local top soil is greater than 10
cm/sec. In such a case the total thickness of the surface soil layer (of
top soil) will be 90 cm

In dry and regions, where self sustaining vegetation is not possible,
special erosion control measures shall be adopted for the stability for
the cover soil layer.

The cover materials listed above can be substituted by eguivalent
materials if the following is satisfied

(a) the use of such components has been demonstrated over a 10
year period in different HW landfills and approved by aregulatory
agency or SPCB/PCC

(b) the design, construction and quality control specifications of
such materials have been approved by a regulatory agency or
SPCB/PCC and are available for implementation

Design Requirements
The cover system shall meet the following design requirements

(a) Requirement of stability/integrity of cover under settlement
through design/maintenance/repair.

(b)  Requirement of stability of steep side slopes of cover

(c) Requirement of establishment of self-sustaining vegetative
cover for long-term stabilisation/or special measures in dry and
regions,

(d) Requirement of adequate strength to withstand construction
loads/vehicle loads.

(e) Requirement of permeability and material properties as specified
in Section 7.2.1.




1.2.3.

7.2.4.

{f) Requirement of surface water drainage as specified in Section
5.13

(a) Requirement of transition filter between waste and the layer
immediately above it

(h) Requirement of protection layer/transition layer between each
component of the liner system.

Guidelines for design are indicated in "Manual for Design, Construction
& Quality Control of Liners & Covers” (to be prepared)

Construction Requirements
The cover system shall be constructed to ensure that

(a)  the surface soil layer is adequately compacted and prepared to
allow vegetative growth.

(b) the compacted clay/compacted amended soil layer has a
coefficient of permeability of 107 cmi/sec (10® m/sec) or less is
devoid of clods and shrinkage cracks; and achieves the desired
strength.

(c) the geomembranes Is lad in intmate contact with the
compacted clay/compacted amended soil layer, Is properly
joined/welded at the seams. and is not punctured by
construction vehicles/tools

(d) the drainage layer has a coefficient of permeability of 10~
cmisec (10 m/sec) or more and does not become clogged by
intermixing or migration of fine particles.

(e) the final cover slopes are as specified in section 5 13

Guidelines for construction are indicated in “Manual for Design
Construction & Quality Control of Liners & Covers” (to be prepared)

Quality Control

A quality assurance programme shall be drawn up by the
ownerioperator during construction of the cover system Such a
programme shall include

(a) Regular performance of quality assurance tests in the field for
each component of the cover system — one set of field and
laboratory tests for each soil component per 500 to 1000 cubic
meters of earthwork and one set of field and |aboratory tests for
the geomembrane per 200 sq.m. of installed area

(b)  Approval by the regulatory authority of the lists of tests ther
frequency and the acceptance criteria

(c) Periodical visits by representative of SPCB/PCC (or their
nominee) during construction of the cover

(d) Complete documentation of all quality control records and their
submission to the SPCB/PCC alongwith statistical analysis
showing satisfactory achievement of acceptance criterna
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The type of quality control tests for the drainage layers, compacted clay
layer and geomembrane shall be the same as those indicated in
Section 7 1.4. for the liner system.

Guidelines for quality control are indicated in "Manual for
Design, Construction & Quality of Liners & Covers” (to be prepared)

Construction and operational criteria

The construction and operation of a landfill shall consist of the following
steps :

(a)  Site Development

(b)  Phase Development

(c)  Phase Operation

(d)  Phase Closure

(@) Landfill Closure

(f) Post-closure vegetative stabilisation

Site Development

The following construction activities shall be undertaken during site
development

(a)  Construction of perimeter fence, entrance gate and green belt

(b) Construction of main access road near the entrance gate with
parking area

{cj  Construction of road along the perimeter of the site and well as
construction of artenal load to tipping area of the first phase

(d)  Acquisition and installation of weighbridges

(e}  Construction of weighbridge room/office; administrative office
and site control office

(f) Construction of waste inspection facility, equipment workshop
and garage, vehicle cleaning area

(g) Installation of direction signs, site lighting, fire fighting facilities
communication facilities

(h)  Construction of water supply and waste water/sewage disposal
system

(1) Construction of surface water drainage system

(j) Construction of main leachate pipe, tank and treatment facility

(k)  Installation of environmental monitoring facilities

(1) Construction of gas collection pipe and treatment facility (if
needed)

(m) Construction of waste recovery/incineration/waste processing
facility (if so planned)

(n)  Canstruction of emergency exit gate.
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8.2. Site Procedures : Record Keeping & Waste Inspection

Record keeping procedures as well as waste acceptance procedures
to be followed at the landfill site shall be formulated

Records shall be kept on a daily, weekly and monthly basis. In addition
a site Manual shall be kept at the site office giving all site investigation,
design and construction details — these are necessary as landfill design
may get modified dunng the operational phase

{1 Site Manual = The site manual shall contain the following
information

(a) Data collected during site selection

(b)  Environmental impact assessment report
(c)  Site investigation and characterisation data
(d)  Detailed topographical map

(e)  Design of all landfill components

(f) Landiill layout and its phases

(g)  Construction plans

(h)  Details of leachate management plan

(1) Details of gas management plan (optional)
(1) Environmental monitoring program

(k) Closure and post-closure plan

(1 All permissions/licences from concerned authornties

() Site Reports : The daily, weekly and monthly reports shall
comprise of the following :

(a) Weighbridge data (daily inflow and outflow for each
vehicle)

(b)  Wasle inspection data (daily)

(c) Materials, stores etc. (daily)

(d) Bills/accounts (daily)

(2)  Visitor record (daily)

(f) Complaints record from nearby areas (daily)

(g) Topoagraphic survey at operating phase (daily/weekly)

(h)  Photographic record at operating phase (daily/weekly)

(1) Environmental monitoring data (weekly/monthly)

(1) Wastefilling plan and actual progress i.e cell construction
(daily/weekly) and review (monthly)

(k) Leachate generation and gas generation (weekly/
monthly/extreme events).

(1) Weather/climatic data (extreme events)

(m) Accidents etc. (adhoc)

(n)  Others
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8.4,

(a)

(iii)  Vehicle Inspection :

Each vehicle carrying the waste shall be checked for

(@)  Incoming weight (full)

(b)  Outgoing weight (empty)

(c)  Availability of relevant docuemnts

(d)  Visual check at weigh-in (if feasible)

(&)  Visual inspection after discharge at tipping area
(inspection report to be filed for each vehicle). A visual
Inspection checklist must be framed which should list
visual features for identification of unacceptable material
This checklist shall be filled for every unloading by a
vehicle in tipping area at the working phase in the landfill

If there is reason to doubt the presence of unacceptable waste, the
vehicle shall be taken to the waste Inspection facility, the waste down-
loaded. inspected visually and sampled (if necessary) Vehicles having
non-conforming waste shall be held-up and matter reported to engineer
or manger at site.

Phase Development

Development of each phase shall be done in stages. These stages
are:

(@)  Clearing the area of all shrubs and vegetation

(b)  Excavation (if required),

(c)  Stockpiling of excavated material and material imported from
borrow ares,

(d)  Levelling of base and side slopes of landfill and achieving
desirable grades at the base of the landfill.

(e)  Construction of embankment and temporary berms along the
perimeter of the phase,

(f) Construction of temporary surface water drains,

(g)  Installation of monitoring instruments.

(h) Liner Construction

(1 Leachate collection and removal system

Phase operation

At the design stage. the phases of a landfill are clearly demarcated
Operation of a phase requires planning and execution of daily activities
- daily waste filing plan and demarcation, waste discharge and
Inspection, waste placement, waste compaction, daily covering of
waste, prevention of pollution and fires.

Daily waste filling plan and demarcation at site : On the completion
of a phase and before the start of a new phase, a waste filling plan for
daily cells shall be evolved. A study of the landfill base contour maps
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and the final cover levels of the phase allows such a plan to be
devioped |If a phase is to be operational for 365 days, all 365 cells
must be marked in plan and in sectional drawings. These may require
revision as a landfill is constructed because waste quantities may vary
in an unforeseen manner. The area and height proposed to be filled
every day should be demarcated at the site on a daily or weekly basis
using temporary markers or bunds.

(b]  Waste discharge and inspection : Waste shall be discharged by
tipping at the working area of a landfill. within the area demarcated for
the cell Every discharged load shall be wvisually inspected by a
designated operator Working area personnel shall be trained and
competent at waste identification in order that they can recognise
waste which may be non-conforming. In the event of reasonable doubt
as to the waste acceptability, the operator shall inform the waste
reception faclity and/or the site manager immediately and the
consignment shall be isolaled pending further inspection

iz Waste placement (spreading) and compaction : Once waste has
veen discharged it shall be spread in layers and compacted in a well
defined manner to ensure that the completed slopes of a daily cell are
4l the designed gradients. Waste placement (spreading) can be done
by the following methods

(1) Face tipping method : Waste is deposited on top of existing
surface and spread horizontally by tipping over an advancing
face

(i) Inchined layering method (onion skin tipping) - Similar to (a) but
inchned layering (gentle slope) done instead of advancing of
face

() Working upwards : Waste 1s deposited on the lower surface and
pushed upwards

It 1s necessary to level and compact the waste as soon as it 1s discharged at
the working area Steel wheeled mobile landfill compactors (smooth / cleated
I spiked | special wheels) are generally accepted as the best equipment for
this purpose. They have largely replaced the small crawler-tracked machines
which were previously in general use.

(d]  Daily / Weekly Cover : Daily / Weekly cover (optional) is primarily
used for prevention windblown dust, litter and odours. deterrence to
scavengers. birds. reduction of infiltration (during unseasonal rian) and
in improving the site's visual appearance. Soil used as daily / weekly
cover shall give a pleasing uniform appearance from the site boundary
To achieve this a thickness of about 150 mm is usually adequate and
shall be adopted

() Operation in Monsoons : During the monsaon month, high rainfall
results in excessive generation of leachate. Hence, before the onset of
monsoons. the phase must be capped with a cover, Waste received
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(i)

(1t}

(v)

(v)

during monsoon months shall be stockpiled in temporary holding area
(covered) Alternatively special “monsocon phases’ may be designed
with high leachate holding capacity and operated using daily covers /
temporary covers

Pollution Prevention and Safety During Operation

The following measures are needed to ensure that the landfill operation
shall not adversely affect local environment within and outside the
landfill

Traffic : Heavy lorry traffic shall give rise to nuisance, damage to road

surface and verges and routing problems. The following measures are

helpful -

(a) routing to avoid residential area

(b) using one-way routes to avoid traffic conflict in narrow roads

(c) carrying out road improvements, for example strengthening or
widening roads, improved provision of footpaths, improvement
of sight lines, provision of passing places, provision of new
roads,

(d)  Limiting the number of vehicle movements

(e)  Restrictions on traffic movement hours which are staggered with
respect to peak traffic hours.

Noise : Adverse impacts on the local community from noise may arise
from a number of sources including . throughput of vehicles and fixed
and mobile plant, for example compactors, generators at the site
Peripheral noise abatement site measures shall be adopted

Odour : Offensive odours at landfill sites may emanate from a number
of sources, including waste material which have decomposed
significantly prior to landfilling, leachates and leachate treatment
systems, and landfill gas. Good landfill practices shall greatly reduce
general site smell and reduce impact from odours which could lead to
complaints from the local community, site users and site stafi Good
practice includes : (a) adequate compaction, (b) speedy disposal and
burial of malodorous wastes,; (c) effective use of appropriate types of
daily cover, (d) progressive capping and restoration; (e) effective
landfill gas management, (f) effective leachate management and (g)
consideration of prevailing wind direction when planning leachate
treatment plants, gas flares, and direction of tipping.

Litter : Poor litter control both on and off site is particularly offensive to
neighbours. Good operational practice shall be adhered to in terms of
temporary fencing, waste discharge, placement compaction and
covering to minimise the occurrence of windblown litter.

Bird Control : Birds are attracted to landfill sites in large numbers
where sites receive appreciable amounts of bio wastes Measures
which can be used to mitigate birds nuisance include the employment

I
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(vi)

(v}

{wvnr)

(1)

(x)

8.6.

of good landfill practice, working in small active areas and progressive
prompt covering of waste, together with the use of bird scaring
technigues.

Vermin and Other Pests : Landfills have potential to harbour flies,
rodents and vermin, particularly where the waste contains bio
materials, Modern landfilling techniques Including prompt
emplacement, compaction and covering of wastes in well defined cells
are effective in the prevention of infestation by rodents and insects

Dust : Dust from landfill operations is mainly a problem during periods
of dry weather but can also arise from dusty waste as it is tipped. Dust
Is generally associated with (a) site preparation and restoration
activities; (b) the disposal of waste comprising of fine particles, for
example powders; and (c) traffic dust Dust suppression can be
effected by (a) limiting vehicle speed, (b) spraying roads with water;
and (c) spraying site and powder type waste with water, (d) covering
powder type waste with daily soil cover.

Mud on the Road : Mud on the public highway is one of the most
common causes of public complaint. It is therefore, in the interest of
the landfill operator to provide adequate wheel cleaning facilities to
ensure that mud is not carmed off site by vehicles

Landfill Fire Management : Fires in waste on landfill sites are not
uncommon and it is important for site operators to be aware of the
dangers, how to treat fires and to address the problems associated
with them All fires on-site shall be treated as a potential emergency
and dealt with accordingly.

Landfill Safety Aspects : Training of employees shall include site
safety, first aid and the handling of dangerous materials where
approprniate. Since landfill sites can pose dangers to both site operator
and users, emergency plans shall be laid down. Landfill sites shall be
regarded as potentially hazardous locations and the operator shall
have a written safety plan for the site. Safety hazards present at landfill
sites may include . (a) moving plant and vehicle; (b) steep slopes, (c)
bodies of standing water; (d) contaminated, putrescible, toxic.
flammable or infective material and (e) noxious, flammable, toxic or
hazardous gas. All employees and visitors to the site shall be made
aware of the potential hazards and the safety procedures to be
implemented including fire safety.

Phase Closure
After the last set of cells of a phase are placed (on the highest lift), an
intermediate or final cover shall be constructed. If another phase is to

be placed over the just completed phase, an intermediate cover is
provided. However if the just completed phase has reached the final
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8.8.

height of the landfill. the final cover system and surface water drainage
system is provided

An intermediate cover shall be made of locally available soil (preferably
low permeability) and is 45 to 60 cm thick. It is compacted with smooth
steel drum rollers and provided a suitable gradient (3 to 5%) to
encourage surface water to run-off from the cover and thus minimise
infiltration  The side slopes of the intermediate cover are compacted
by the crawler tracked dozer moving up and down the slope.

Final cover construction and quality control all criteria are discussed in
Section 7 0

Landfill Closure

As each phase is completed and as the final cover level is reached in
successive phases, the following interconnectivities are established

(@) the leachate collection system of each phase is sequentially
connected (if so designed)

(b) the surface water drainage system at the cover of each phase is
sequentially connected (if so designed)

(c) the temporary surface water drainage system constructed at the
base of each completed phase is dismantled

() the gas colleclion system (if provided) of each phase s

sequentially connected

Upon completion of all phases a final check is made of the proper
functiorung of all inter connected systems

An access road is provided on the landfill cover to enable easy
approach for routine inspection of the landfill cover

Post Closure Vegetative Stabilisation (Long Term)

If a landfill cover is intended to be used for a specific purpose e g park
or vehicle parking area, then the cover shall be stabilised in such a
manner that the end-use is achieved However, If no specific end-use
Is envisaged, then long-term vegetative stabilisation will be undertaken
to return the land to its original and natural vegetative landform

Vegetation 1s by far the most common and usually the preferred
stabilisation option after closure of landfils |If a self-perpetuating
vegetative cover can be established, not only can wind and -water
grosion be minimized, but also the landfill can be returned to some
sembiance of its original appearance and land use. In favourable
climates, revegetation may require only modest effort or may occur by
natural process during a reasonably short period of time. However, in
arid climates or a harsh environment, establishment of vegetation may
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9.0.

9.1.

be a difficult and costly process and alternative techniques may be
examined for vegetative stabilisation

While the specific procedures are unigue to each landfill and climatic
regime. the following representative elements of the process shall be
adopted in all procedures

(a)

(b)

(<)

Seedbed Preparation : Seedbed preparation is necessary to set
the stage for establishment of the short-term community.  Initial
operations shall include grading, furrowing, or grouping to
enhance microclimate and addition of nutrients and sail
amendments, if required.

Short-Term Vegetation - It is common practice, in both humid
and dry environments, to rely largely on grasses for the primary
initial source of short-term land cover. Usually several species
are included in the initial seeding mixture to increase diversity
and reduce the chance of total community failure. Short term
vegetation is usually assisted by irrigation

Long Term Vegetation : To achieve the ultimaie goal of attaining
a self sustaining and stable community, a transition between
short term and long term vegetation must occur.  In some cases,
this may be left to invasion by native species after short term
vegetation is assured and soil developmerit is well under way. In
other cases — for example, when irngation has been used
temporarily to establish the short term community — it may be
necessary or desirable to enhance the natural succession
process by replanting with a more diverse mix of species suited
to the next stage of community succession, such as shrubs
The need for artificial enhancement of the successional process
shall depend on the success of previous short term efforts and
on the ultimate intended land use of the reclaimed area All
vegetation efforts, however, shall work toward self generation
and minimum management in the long term. Fig 15, illustrates
the sequential steps in vegetation growth after landfill closure.

INSPECTION, MONITORING & RECORD KEEPING CRITERIA

During Construction of Liners and Covers

(a)

During the construction of liners and covers, inspection shall be
carned by the SPCB/PCC (or its nominee) atleast twice during
each phase to ensure that construction procedures and guality
control procedures isted in section 7.0 are being followed.

Immediately upon the completion of construction of a liner in
each phase, the complete set of construction records and quality
control test resuits as listed in Section 7.0 will be provided by the

il
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9.2.

9.3.

ownerfoperator to the SPCB/PCC for verification and record
keeping. The same will also be done upon the completion of
cover system in each phase

During Operation

(a) The owner/operator shall monitor and keep a record of the
following in the operation period

(i) Functioning of the Ieachate management system
(including levels in leachate holding tank) (weekly)

(i) Functioning of the surface water run-off system (weekly)

(m)  Functioning of the gas management system (if any)
(weekly)

(iv) Waste filling records shall be kept on daily basis as
specified in Section 8.2 on site procedure

(v)  Environmental monitoring shall be done, 1 to 2 times a
month, and all parameters listed in Section 517 shall be
recorded and compared with the permissible limits
provided by the SPCB/PCC

(vi) After a major storm, the occurence of the storm and
functioning of various systems shall be recorded

(b)  The SPCB/PCC (or its nominee) shall inspect all facilities atleast
twice a year The owner/operator shall provide a copy of the
environmental monitoring record to the SPCB/PCC on a yearly
basis

During Closure and Post Closure Period

Period inspection and routine maintenance at a closed landfill site shall
be carried out for a period of 30 years after closure. The SPCB/PCC
shall inspect all facilites during the closure and post closure period
atleast once a year The ownerfoperator shall provide a copy of the
environmental monitoring record to the SPCB/PCC once a year. The
following components of a closed landfill shall be inspected wvisually
after landfill closure to confirm that all functional elements are working
satisfactorily and inspection report will be recorded A maintenance
schedule with specified reporting formats is drawn up after each
inspection.

(a)  Cover System . The final cover is inspected 2 to 4 times a year
(a) to check that vegetation growth is occurring satisfactorily and
that plants are not showing stunted growth, (b) to detect if any
erosion gullies have been formed thereby exposing the barrer

12
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layers, (c) to earmark depressions that may have developed
with time and (d) to identify ponding of water on the landfill
cover. Atleast one inspection shall be carried out during or
immediately after the peak of the monsoon season

Closed landfills show significant settlement Rectification
measures shall not only re-establish the initial slope of the cover
(for proper surface water run-off) but shall also ensure that all
the components of the landfill cover system continue to perform
as originally envisaged. Site managers shall have sufficient
equipment and funds to periodically carry out maintenance work
in the form of saoil filling, re-grading the cover and revegetating
the landfill cap.

In areas where extensive erosion gully formation is observed,
filing of cover material, regrading of cover slopes and re-
vegetation must be routinely undertaken

(b)  Surface Water Drainage System - The surface water drainage
system is also inspected 2 to 4 times a year (a) to identify cracks
in drains due to settlements, (b) to delineate clogged drains
requiring immediate clean-up and (c) to study the level of
deposited soil in the storm water basin and initiate excavation
measures. Broken pipes and extensively cracked drains may
require replacement after filling soil beneath them to establish
slopes for gravity flow. In extreme cases where long-term
settlement shall be excessive, it shall become necessary 1o
make sumps and operate storm water pumps for removal of
accumulated water in the drainage system

(c)  Gas and Leachate Management Systems . A weekly operating
record of leachate and gas management systems shall be kept
in the post-closure period Penodic inspection of the leachate
and gas collection systems (2 to 4 times a year) is undertaken to
identify broken pipes, leaking gas (if any) and damaged or
clogged wells/sumps. Repair work requires skilled manpower
and shall be carried out by the agencies operating the qas
treatment and leachate treatment facilities. Cne may often have
to install new gas extraction wells and leachate collection wells if
the damaged/clogged facilities are inaccessible and irrepairable

9.4. Environmental Monitoring Systems

Ground water monitoring wells, air quality monitoring systems and
vadose zone monitoring instruments shall be periodically inspected 2-4
times a year to check that all systems are functioning satisfactorily and
that well caps and sampling ports are not subjected to damage due to
excessive settlement or vandalism.

e



10.0.

11.0.

Environmental monitoring systems have to be maintained during the
entire post-closure period. Wherever possible, monitoring instruments
must be periodically re-calibrated. Sampling devices shall be routinely
detoxified and also regularly checked for proper functioning of the
opening and closing of valves or spring loaded mechanisms

Post-Closure Criteria

(a)

(b)

(<)

(d)

After closure of the landfill, the owner/operator of the landfill
shall maintain the integrity of the final cover systems inclduing
making repalrr, as necessary, to rectify the settlement
subsidence or erosion of the cover

After closure of the landfill, the owner/operator shall continue to
operate all leachate, gas and surface water management
systems as well as continue environmental monitoring of the
landfill for a period of 30 years or until such time that harmitul
leachate is not produced for 5 continuous years

If after a few years of closure, the leachate 1s observed to meet
all discharge standards, the same shall be discharged directly to
lined drains

The landfill shall be abandoned after 30 years of closure. |f
concentrations of contaminants in all ligud and gasecus
emissions from the landfill are observed to be below prescribed
imits. However, if the emissions continue to be hazardous the
landfill management strategy shall have to be evolved for future
years.

FINANCIAL ASSURANCE CRITERIA

The owner/operator shall prepare detailed financial estimates for the
following

(a)
(b)
(c)
(d)

(e)

the fixed initial cost for setting up the landfill facility
the recurring annual costs for operating the facilities
the cost of hiring a third party to close the landfill

the cost of hinng a third party to conduct post-closure care for 30
years after closure of the landfill

the cost of hinng a third party to undertake corrective action In
case of an emergency resulting in loss of ecology due to the
failure of the system during the active, closure and post-closure
periods




12.0.

The owner/operator shall demonstrate the funds needed for (c). (d) and
(e) above will be available whenever they are needed in the form of
options such as trust funds, surety bonds, letter of credit, insurance etc

CONTINGENCY PLAN FOR EMERGENCIES

The owner/operator of a HW landfill shall prepare a contingency plan
listing procedures to be executed immediately whenever there is fire.
explosion or unexpected release of hazardous waste at the landfill site
during the active period as well as during the closure and post-closure
periods Such a contingency plan shall be approved by the
SPCB/PCC.
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(a) Above ground landfill
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(b) Below ground and trench landfill
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(c) Slope landfill {d] Valley landfill

TR .

(e) Above and below ground landfill

FIG. 2: TYPICAL SECTION OF HW LANDFILLS
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FIG. 4: OPERATION OF A LANDFILL IN PHASES
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FIG. 5: WATER-BALANCE FOR ESTIMATION OF LEACHATE
QUANTITY
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, GOVERNME
\-\t MINISTRY NT OF INDIA

3-1/2008- HSMD
16!I1 April . 2009

OFFICE MEMORAN DUM

greement for
osai Facility,

Subject: Mode] Escrow A

Treatment, Storage and diSP peSEclostrs monitoring of the Hazardqus Waste

This refers to the setting-up of

the treatment, storage and dis ili
hazardous waste management by the Staie ¢ disposal foctlity for

Govt. :

<o AS you age aware, the Central Pollution Contre! Board (CPCR) Fas pubiished Cuidelines
for hazardons WAste managemen; namely setting - up of Operaiting i:aci]ities” & Ready
Reckonor | « Develcpmenf of Criteria for HW landfills, « Criteria for Disposal of HW into
secured landfills & Leachate Standards” etc. which need to be abided and regularly monitored
by the State Pollution Control Boards/Pollutjon Corltrol Committees. '

3. After the disposal of hazardous waste In the secured landfil] faciiities which has reached
its full capacity, it ;s required to be capped as per the design and layout approved by the
respective State Pollution Contro] Boards/ Pollution Control Committees as has been stipulated
under the Hazardous Waste (Management, Handling & Transhoundary Movement) Rules, 2008.
Further the occapier or the operator of the facility has to carry out its closure and post-closure
as per the Guidelines issued by the CPCB. The facility has to be mcnitored at least for a
period of 30 years from the closure of the tacility so as t ensure that there is no adverse
impact on the environinent as well as the healtl, of public living in the vicinity ot the facility. 1,
this regard. various activities as part of the posi-closure monitoring requirement are essential
like — Groundwater vionitoring around TSDF. Leachate collection. analysis and its treatment,
(Gaseous emi., 3ins monitoring from vents f sccured landfills for VOCs and H2S, Ambienr Aj;
Quality aronnd e disposal facility, Security 1o clieck unauthorized entry, 1.andfil) cover and
greenery mainienance & Contingency like insurunu:_._ remedial measurcs in case of adversc
smpact on the environment and the health of the pubiic are fequired o be performed by ihc

operator of the facility.  For undertaking such activiiies during the post-closare period.
adequate amount of funds  would be required wiiich  jeeds o be deposited 1n 2 common
account caiied “Escrow Accowni. s uccount would be u ipariire ARTCENICNT briween e

eperator of the facility, respective SPCB/PCC & the  Pubiic Sector Bank acling as Escroa
Agent. '

. . \ . -1 . [P . ‘o PSRN P
4. In view of thc above, consideri g thz precautionary prinvipic and polluter pays princinle

: y - - of o Tam Mlable wate She a7, .
approach. it is recommendecd ihat 5% of the arnual turn over of u¢ Tandiillable waste shouid b

,:,’-"0\ ) Ann 1l
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ntation. In the event of non-compliance
me .

‘ its imple .
reviewed by the Ministry afier 3 years ghisIep w Agreement would be invoked. Enclose

isions in the Escro :
tor, the penalty provisions in Scr v
blye:\};z %}:Eaa ngy otr”)the Draft Agreement for 1ts impleme
p .

ity.
This issues with the approval of the competent autho'rl y

Direcﬁor
Telefax:24364067

Encl: Copy of the Draft Agreement.

To:

1. All the Member-Secretaries of SPCBs/PCCs
}/ Member-Secretary, CPCB for information pl.
\
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.............................................................. POLLUTION CONTROL BOARD
Pollution Control Committee ( ......... PCC) constituted
by the State Government/Union Territory Administration, represented by the Member Secretary
Shri/Smt/Dr/MS.....cvuiviiieeecec e duly = authorized = by the
............ Pollution Control Board( .PCB)...........................Pollution Control Committee
(....PCC) "to enter into this agreement; and

2. {Nahie of ‘CHWTSDF ‘Opérator), a division of (Name of Company) a company

incorporated under the tlndxan] Companies Act, 1956, as amended, and having its registered
office

at

.....................................................................................................................

............... , is represented by its Dxrector Mr./Mrs./Dr/Ms......ocoevvveieieniieniininnnn... duly
authorized to enter into this agreement;

3. (Name . of . Bank) (the "Escrow Agent"); represented by
MEMIS.PI/MS. .o e , duly authorized to enter into this agreement.

RECITALS

WHEREAS, (Name of CHWTSDF Operator) has been granted Consent to establish by the

.......................... PCB/...........cocooeiiiiviiiieeviien... .PCC and to operate Hazardous
Waste Treatment, Storage and Disposal Facility at
................................................................................ in  the State  of
............................................... (Name of the State)/Union Territory
Of e (Name of the UT) vide NO. ....ooivinieiniiei e, dated
............................................. also granted Consent to Operate vide NO. ==----==s--nnneeeeee-

----- dated ................under Water Act (Prevention and Control of
Pollution), 1974 & Air ( Prevention and Control of Pollution), 1981 and Authorisation

................................................................. dated .................. under the
Hazardous Waste (Management, Handling & Transboundary Movement) Rules, 2008, for

collection, reception, transportation, treatment, storage and disposal of hazardous wastes in
accordance with the provisions laid down under the Environment (Protection) Act, 1986 in an
environmentally sound manner as well as disposal of liquid effluent and the air emissions as per
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b Pos of the Water Act (Prevention and Control of Pollution), 1974 & Air ( Prevention and
_ gol of Pollution), 1981 respectively. ~

(Name of CHWTSDF Operator) has entered into a
: emorandum of understanding dated --------- (hereinafter referred to as "MoU") between
¥ Ministry of Environment and Forests (MoEF), Govt. of India, New Delhi (hereinafter referred to
as "MoEF") and ...l Pollution Control Board/Pollution Control Committee
forsetting up of ..o (Name of CHWTSDF) Project for Treatment,
Storage and Disposal of Hazardous wastes at TSDF at ......................... (Address of the
CHWTSDF).

WHEREAS, in accordance with good industry practice and in line with the provisions of
Hazardous Waste (Management, Handling & Transboundary Movement) Rules, 2008, -under
Environment (Protection) Act, 1986, it is necessary that every operator of Common hazardous
waste TSDF should have provision foi Pest-Closure moaitoring and for meeting any
contingencies and in the larger public interest and for protection of the environment. In
order to ensure this, a certain amount has to be earmarked and separate Escrow Fund has to be
created. Such an Escrow Account is to be operated and opened by the above agencies in

accordance with the conditions of authorization NO..........eevveviciiiiiiniiiiies dated
............... issued by the ...................PCB/.........................PCC. It is proposed that an
Escrow Account be opened between ...............PCB/..........cooiin PCC and the
...................................... (CHWTSDF Name).
, WHEREAS, the parties hereto have agreed to enter into, execute and deliver this Agreement
- sursuant to which ... Bank, rmutually agreed by the
...................................... (Name of Facility) and
PCBY ..o PCC shall act as an

Escrow Agent and to become a third party to the agreement.

AND WHEREAS, the Escrow Agent is a duly authorized nationalized bank, which has the
authority to act as a custodian of the Account and has agreed to and is willing to act as such

under the terms of this agreement;

4, NOW, THEREFORE, BE IT RESOLVED, that after consideration of the mutual
covenants contained herein and other good and valuable consideration the receipt and sufficiency
of which is hereby acknowledged, the parties hereto agree as follows:

4.1. Escrow Fund: A joint Account shall be opened and operated jointly by
..................... PCB/.............c..eeeeveen......PCC and operator of CHWTSDF,
Mis. i and its authorized representatives. The Fund shall be
specifically utilized for post-closure activities such as monitoring, maintenances,
management (including remedial measures) and any other Contingencies that may arise
during the post-closure period of 30 years from the date of closure of the secured landfill
facility. In case this Operator ceases to exist or does not undertake the responsibilities as
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4.3.
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dthen .oomeermer 00 to carryout these respo

er the intentions of .
ge the beneficiary and shall appoint
. ) . ,
WTSDE. shall deposit an amoun
CHW "2 o] facility into the Escrow

Deposit into Escrow:

ating facility) L
421  M/s. - (operating andfi
equivalent to 5 % of the amyﬂ@%i!%@-ﬁqgg@"d-'gg deposited by
accowt. e __ amout . SToTSDF into MECEEEEEP”‘TI”JO
MTS oo eee e HWTSDE 120 o ncial year.
da;s from the date of closing of accounts Of | the company 595}%11’6612%{% T phase. Fihe
This amount shall continue to be deposited every year until :{ e_',_PS . pr_c;/ 4 by the
landfill is over and the landfill is cap ped as Pper ‘es_l_gﬂ__ pprovet.. “Wa 5
o SPCB/iciiens PCC as per provisions of Hazardous Y@=
( Mansaoment, Handling & Tra Rules, 2008. Upon receipt of the
Escrow Amount, the Escrow ___Agent ~shall acknowledge #ééi);
CHWTSDF aveeeveereeeeeeeesennenaeeneannssann and  the oo -.PCE/
........................................ PCC in writing ____the receipt ___from
(Name of the Bank) of the Escrow Amount for the said
shall be

Financial year within thirty days. CHWTSDF .............. e ...
solely responsible and liable for ensuring the availability of the adequate. amounts in the
Escrow Account for the purposes intended there under.

422 - (Name of the Bank) shall place the Escrow Amount in recurring fixed
deposits. On maturity or pre-termination of the recurring_deposits, such_deposits and

~—terest accrued thereon shall be the total amount available in the Escrow Account for the

intended purpose.

Release of Escrow Amount.

With-drawl/Disbursement of funds. from the Escrow Account shall be started
with  the prior approval of

4.3.1

only after closure of the landfill

................................. SPCB/....oeiiiiiiiiiiiiiiiiiiiiiiieie e PCCL

4.3..2. Subsequent With-drawl of funds from the Escrow Account shall be made with the

written approval of the
SPCBY.....cccisivnsanisariumsiusiriieseinsmmnineen PCC, by

.......................................

Upon satisfactory fulfillment of the obligations of the Post-Closure requirements
shall

4.3.3.
and con}pletion of the Post-Closure Period, the Escrow Agent
transfer/disburse  the outstanding balances (if any) to CHWTSDF
(6oL ¢: 110 ) S PP with the approval of the
PCC

e e et e e 72 5 g
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- -4.4.3 Reliance on Instructions - Escrow A

. SN .
Concerning Escrow Agent

4.4.1. Performance of the Agreement: -
Agent hereunder shall be determined solely
No implied duties of the Escrow Agent shall

The duties and obligations of the Escrow

by the express isi i
. Provisions of this Agree
be read into this Agreement. Pt

............................ PCC as angd when

................................ Escrow Agent shall not i
to anyone whatsoever by reason of any error of judgment or for any act dgn: eorhaS:)el;

taken or omitted by it ?n good faith or any mistake of fact or for anything that it may do
or refr_am_ from doing In good faith in connection herewith, unless caused by or arisin
out of its own gross negligence or willful misconduct, :

. . . gent shall be entitled to rely upon and shall
be protfected In acting upon any instructions or directions furnished to it in writing by the
Authorized Officer, pursuant to any provision of this Agreement.

4.4.4 Resignation of Escrow Agent - Escrow Agent, or any successor to it hereinafter
provided, may at any time resign by giving notice in writing to
CHWTSDF.......ooiiiiiiiiiii and _
........................................ PCB/........cooceivvviivieevee o, PCC and  shall be
discharged from its duties hereunder upon the appointment of a successor Escrow Agent
as hereinafter provided. In the event of any such resignation, a successor Escrow Agent,
which shall be a Nationalized Bank, shall be appointed jointly by CHWTSDF
.................. . and

4.4.5 Replacement of the Escrow Agent - CHWTSDF and
......................................... PCB/.........evevieiiiiicio.. . PCC may jointly, by
giving thirty (30) days notice, in writing, to the Escrow Agent, relieve the Escrow Agent
from this Agreement and appoint a successor Escrow Agent. Upon the successor Escrow
Agent agreeing to be the Escrow Agent, the predecessor Escrow Agent hereunder shall
hand over all the Escrow Amount held hereunder to the successor Escrow Agent. After
such appointment and transfer to Escrow Amount by the predecessor Escrow Agent to
the successor Escrow Agent, the predecessor Escrow Agent shall have no further duttllelsl
or responsibilities in connection herewith. However, thgpredec;ss.or Escrow Agent sf tE}l\
continue to remain liable for all acts/ omissions committed by it in contravention of the

terms and conditions contained herein prior to its replacement.

ive Rs.-=--mnsmmmmmmne- as
4.4.6. Compensation and Expenses:- Escrow 'Agent shall receive Rs. T
fees for its services, and reimbursement of its out-of-pocket expense

i om
connection with this Agreement. All such expenses shall be paid to Escrow Agent fr
the Escrow Account itself.
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Miscellaneous
be terminated on expiry of post-clogyy,

o s - This Acreement shall
Termination - This Ag tion of this Agreement, the Escrow Agep,
lying in the Escrow Account forthwith

with the approval of the

3.1 :
period of 30 years of the project. Upon termina

shall, subject to applicable laws, pay all amounts
10 the  cieeviiiciiirinienans (CHWTSDF Name)
SPCB/..coiiciiiiinnnn PEC. ="
passing on its_ responsibility of operation

.................

5.1.1. In the event of CHWTSDF............... ] e e
................ HWTSDF Name) and its post-closure acti .
sl > : (CHWTSDF

operator will take up all the responsibilities of the facility ISD
Name) with the approval of the ........ SPCB/PCC. Subsequently, the amount standing in

Escrow Account in the joint name of the Company (CHWTSDF) ar}d
PCC will be transferred in

..............

-------------------

............................. SPCBL...... 5.0 o oo csmaia i wme 55 50 4

the name (s) of the new °  operator and the
SPCB/...cceiveiiniann PCC

5.1.2. If the company does not fulfill its responsibilities as provided in this agreement,

the T T T o mran soenm e State “Pollution Control

Board/.................. Pollution Control Committee will have the power to engage

another operator after giving due notice to the CHWTSDF.. ... ooooonenenn.. .. All the
amount in the Escrow Account will be transferred in the name of the new Operator

engaged by the ................... SPCB/PCCand .............. . ... .. State Pollution
Control Board/.......................... Pollution Control Committee.

%13 In case, no operator is engaged by  the
feeeeseneea SRRRERITLRSS SPCB/..... RLRPELTCIETRRR PCC, it shall perform the post-closure
monitoring  activities for the stipulated period and after post-closure period

................ SPCBY...................PCC shall be beneficiary of the fund, ’
Dispute Resolution:- In  the event of any dispute  between the
............................. State Pollution Control Board/.......... . Pollutio '
Control Committee and the operator ......................... (Name of CH;\).V-"F“S.DF) wit}?

regard to the non-fulfillment of obligations of this agreement th
- . en the Secreta
Department of Environment/UT Administration will act as an arbitrator. Bl St

Stamp dutv - In case Escrow Agent is required to make any payments such as stam
duty, stamp duty penalties and/or any other charges and duties on and in relation to thig
Agreement and any other related documents, whether at the time of execution or
thereafter then the Escrow Agent shall be entitled to recover the same from the Escrow

Account O ~-=----——c-e-— 3

Penalty — In the event of non-payment of the annual escrow amount by the
o S U T (CHWTSDF Name) within the time stipulated in this agreement, the

———
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operator of the facility ... .. ( CHWTSDF
Guarantee  of an amount  equal to  the ~2§§;rm a Bank
................ SPCBY................PCC for the subsequent e amount to

- ar and same .
by the ............... SPCB/.......... PCC in case of de e may be forfeiteq
— e ault S
forfeited bank Guarantee shall go to the escrow A@ﬁﬁ?zg? e ear The
SPCB-fund for subsequent defaults. —3t O lirst default and to

This Escrow Agreement is being executed in t

2 hree count .
deemed to be original, but together shall constity orparts, all of which shall be

te one and the same instrument.

WITNESS WHEREOF’ ............................. State PO”UtiOH Contro]

ard/. oo Pollution Control Committee and the Escrow Agent have caused
their respective duly authorized representatives to execute this Agreement, all as of the dat
mentioned hereinabove. ’ ¢

Witnessed By: Operator (CHWTSDF Name & Address)

Signature
Name
Designation

Witnessed by : (........State Pollution Control Board......... Pollution Control Committee)

Signature
Name
Designation

Witnessed by Bank: ....ccoveveemnrroeeaeriaiiiiieniniinii . (Name of the Bank)

Signature
Name
Designation
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‘fatonéidgring the report submitted by M
\. “Phase, KIADB Industrial Area, Harohalli

1y
v

i om0 IS, 1 008 55 SBoR, 5o, o wOllutlon COntl‘Ol Board

= ’ » WL g 3%, ome -
parisara Bhavan”, 1st to 5th Floor, # 49 Chur B gal:racj3 56‘506 (())(!))10 Iﬁm?“# St o
i - » Ramataka State, Ingig

No. PCB/WMC/3769/HWM/2010/200. 51

To, . .
The Authorized Srllgnatory,
M/s. Mother Earth Environ Tech PVt. Ltd,, L. e
pit No- 217, 2nd Phase, KIADB Industrisf pres, | mame
Harohalli, Kanakapura Taluk, Ramanagara District T
Karnataka -562 112, '

Ramanagara District, Karnataka -562112 — reg.

Ref:- 1. Environmental Clearance issued by SEIA A-Karnataka dt:
t: 28.08.
11.06.2018. S0l and
2. Consent for Establishment/Expansion (CFE/CFExp) dt:  04.11.2015 and
15.10.2018.
3. Consent under the Water Act and the Air Act (CFO) dt: 13.04.2016 and
12.02.20109.

4. Authorization under HOWM Rules, 2016 dt: 13.04.2016 and 13.01.2021.
5. Letter submitted by M/s. Mother Earth Environ Tech Put. Ltd,, dated:

19.02.2021, 06.08.2021 and 13.08.2021.
6. RSEO - Bengaluru South report dt: 15.07.2021 & 20.09.2021.

7. Orders of Hon'ble NGT (SZ) in OA No. 104 of 2020.

okkk kKKK

M/s. Mother Earth Environ Tech Pvt. Ltd., has established Common Hazardous Waste Treatment

Storage Disposal Facility (CHWTSDF) at Plot No.217, KIADB Industrial Ar.ea, Harohalli, 2nd Pha-se,
Kanakapura Taluk, Ramanagara District. The CHWTSDF has obtained Environmental Clearance vide
A

ref (1), CFE vide ref (2), CFO vide ref (3) for the period up to 30.06.2021 and Authorization vide ref
(4) for the period up to 30.06.2021.

=~ The. CHWTSDF vide ref (5) has requested the Board for permanent capping as the facility has

/s. Mother Earth Environ Tech Pvt. Ltd,, Plot No. 217,2?11;1
K.anakapura Taluk, Ramanagara District, Karnataka E;Gd "
idelines as specifie
! f CHWTSDF as per CPCB protocol, CPCB guidelines ;I)uru o
coen O) for capping/dos ¢ /' and recommendations by RSEO — Benga

j . . t
i hediamired Wasts Laﬂcfditions in and around the landfill site band tgofgsev;:le
V il he weather © - Board hereby ac
de ref (6) and prevailing t ! ¥ leachate due to storm wate{r hereby accors B
9aseous emission and percolation © t capping of Cel

0 i Te td., to permi
CCupier of M/s. Mother Earth Environ ech Pvt. L
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At Plot No. 217, 2nd Phase, KIADB Eﬂonsl_
District with the following terms and con

1.

2.
3.

10.
11.
12,

13.
14.

15.

16.

Drsft Approved
By Momber Secretary

k, Ramanagara

! 14 K

dure as per

losure proce

| and post clost -
the protoco Landfil.

: SDF shall follow dous Waste ing plan.

e Occ.uple.r o CHW;-cified in “Criteria for Hazal ost closuré and capping P ing and

o uidSinES o o hall comply with the post at each stage of capp

The euer o CHWVJ‘?gngshall take Photos and video

The Occupier of CH

d.
shall submit the same to the Boar . ils and spe
The Occupier of CHWTSDF shall submit details @

iy i ils of age
The OCiUpier of CHWTSDF shall submit tr!e detaallil; Oassi i
The Occupier of CHWTSDF shall submit qu

; ited lab
material used for capping tested by NABL accr'ii;lines as specified in
material for capping in conformity with CPCB gul

afill” . i stitutes viz.
:ﬁgalggcfpgfsﬁLZZWTSDF shall engage the services of National In '

oot ial' testing,
CSIR/NEERI/IISc etc., for third party inspections/verifications for material g

cification of materials used for

ncies involved for capping.

nce reports for each_ of the
oratory before using the
"Criteria for

capping protocol etc., . ] i ach
The Occupier of CHWTSDF shall inform the Regional Office and the Board Office at e

stage of capping with details of materia-l used with photogre;phsl{‘ Vltde:nd Ciracs Hihor
The Occupier of CHWTSDF shall continue to collect the leachate . .
9generated regularly and dispose the same in a scientific manner without causing any
adverse effect to the environment.

The Occupier of CHWTSDF shall monitor the ground water regularly in and around the
TSDF site in a radius of 500m and shall submit the monitoring reports to the Board once
in 3 months.

The Occupier of CHWTSDF shall continue to operate all leachate, gas and surface water
Mmanagement systems as well as continye environmental monitoring of the landfill for a
period of 30 years.

The Occupier of CHWTSDF shall submit a copy of the environmental monitoring record
to the Board once a year.

purpose from all the sides of the TSDF.

The Occupier of CHWTSDF shajl take up hydrogeologic
Geophysical Research Institute, Hyderabad to know the move
water quality and for recommendation Or additional measure to o

The Occupier of CHWTSDF shall comply with aJ| the guid:;}nfske;\tibﬁl::edfaqI|ty.
Annexure for capping as per Specification |ajg down by CPCB j p“ 6_3 |_n the
Hazardous Waste Landfil~ N “Criteria fo,

ment of ground water and

Yours Sincerely

Sd/-
Mem ber Sec.—etary
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Waste Management Cell
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KARNATAKA STATE POLLUTION CONTROL BOARD

TRedd 960 — TEIHIAS e REGIONAL OFFICE - RAMANAGARA
TOXT PIR, BeRPRONS 30 =37, — Parisara Bhavana, Near DC Office,
Bondnt-H Rt 8%, REHNRC-562159 e e e Bangalore-Mysore Road, Ramanagara - 562159
Hadmts ; 080—272‘?56-7,8 A | /4 Email : ramnagar@kspcb.gov.in
No: KSPCB/RO/RMN/F No. 1031/IR/2023-24/ Lyg? 8 Date: | 7-,]! - 2% 2%
' o Cu' ) A i
Kind attn: SEO-Waste Management Cell K\%wng;

INSPECTION REPORT OF SRI MNJUNATH C.R EO, KSPCB, REGIONAL OFFICE
RAMANAGARA

Officer Accompanjed: Smt .Meenakshi H.A, DEO

Mother Earth Environ Tech Pvt Ltd is an existing Common Hazardous waste TSDF facility
located at plot No. 217, Harohalli KIADB Indl Area, 2" phase, Kanakapura Taluk, Ramanagara
District having valid CFO up to 30.06.2021 and authorisation under HWM Rules valid up to
30.06.2021. The CFO and authorisation has been issued for the hazardous waste landfill with
two cells of capacity of 1. 51.000 Tons.

Further, in view of the TSDF authority have hired expert consultant for capping of TSDF as per
CPCB guidelines and accordingly they have submitted closure drawings to the Board office,
subsequently Board office had issued memo to this office vide No.PCB, WMC, 3769, HWM,
2019. 2020-21/5622 dated 10.03.2021 and directed this office to inspect the TSDF site
periodically (once in a week) and send the report on capping of TSDF to the Board office
regularly and to verify the CPCB guidelines followed by TSDF facility.

In view of the above the TSDF facility was inspected on 26.03.2021, 05.07.2022 and 22.02.2023
and observed that the TSDF authority have not started the capping of TSDF and the reports were
forwarded to the Board office on 29.03.2021, 18.07.2022 and 22.02.2023 respectively and a
showcause notice was issued to TSDF authorities on 22.02.2023 and also requested the Board
office to call the TSDF authority for personal hearing as they are operating the TSDF without
valid consent of the Board and also not started capping of TSDF as per the Board office
directions and CPCB guidelines. Copies of the inspection report and shwocause notice were
enclosed for kind reference.

The TSDF was again inspected during the routine monitoring on 03.11.2023 and observed the
followings.

1. The TSDF was not under operation at the time of inspection without valid consent of the

Board, However, they stopped receiving the waste from 02.02.2021.
' 79



. They have stopped receiving the waste from the member industries from 03.02.2021.

. Now. Both Cell-I and Cell-II of TSDF has been temporarily capped with Gas liner and
HDPE Sheets of thickness 1.5 mm and they have filled completely 1,51,000 MT of waste in
the TSDF.

They have not yet started the capping still and they have stored some of the HDPE liner
required for capping in the TSDF premises. Further, they have informed that, due to rainy
season, they are not able to start the capping process and once the rainy season ends, capping
will be started.

_ The trade effluent (leachate) is being collected separately and finally handed over to CETP
after pre-treatment in the facility for further treatment and disposal. They been informed that,
the pre treated leachate is being sent to M/s. Bangalore Eco Park Pvt Ltd and they have
failed to submit the Form-10 regarding disposal of leachate to CETP during the time of
inspection and they have been informed to submit the same within 7 days.

The ground water samples from 5 monitoring borewells located within the TSDF facility
have been collected during the time of inspection the results are awaited and the same were
handed over to the Central Lab for analysis.

The photos taken during the time of inspection is here with enclosed.

To avoid probable contamination due to possible leakages of gases or leachate, the TSDF
authorities are required to start the capping of TSDF on top priority as per the Board office
directions and CPCB guidelines. However the TSDF authority have not taken up any steps
for capping of TSDF till date and they are operating without valid consent of the Board,
hence it is recommended to call the TSDF authorities for personal hearing before the Board
office to have a firm commitment pertinent to capping of TSDF.

Environmental Officer
RO-Ramanagara
-
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. Harohalli, Karnataka, India
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B g&° / Helpline : 080-25582559 080-25581383, 25589112

8333ee® / Email : contact@kspcb.gov.in e . TOBO 25589113, 25589114
Sweds | Website : kspeb.karnataka.gov.in i W g Sy e
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74 04 DEC 2022

THOF 83T To%; SO, AO0Z,£0 TWIIRY e
Karnataka State Pollutlon Control B‘Oa‘d' ‘\«——l

“Boxc WSK”, 1 008 53¢ IBAW, Fo. 49, ufr A0er, Wornteath - 560 001, ITFLF Ty, PCI
“Parisara Bhavan”, 1st to 5th Floor, # 49, Church Street, Bangalore - 560 001, Karnataka State, India

No. PCB/WMC-2/3769/HWM(2021)/2023-24/ (439 Date; &
10EC 203 &
// BY RPAD// o

SR

The Managing Director, N\
M/s Mother Earth Enviro Tech Private Limited, & \O \< \’\
Plot No. 217, 2nd Phase, Harohalli. Industrial Area, Qw

Kanakapura Taluk, Ramanagaram District. \é\q}/

Sir,

Sub:- Compliance to the permission granted to capping of Treatment, Storage
and Disposal facility located at Plot No. 217, 2nd Phase, Harohalli
Industrial Area, Kanakapura Taluk, Ramanagara District - reg.

Ref:- 1. Criteria for hazardous Waste land Fills published by CPCB during

February 2001 =

18/03/2022.
3. Order of the Hon’ble NGT South Zone dated:18.10.2023
4. Inspection Report of the Regional Office, Ramanagara 17/11/2023.
<3533

With reference to the above subject, it is be informed that, you have established Treatment,
Storage and Disposal facility for disposal of Hazardous Waste of capacity 1,51,000 MT. As
the facility has attained full capacity on 02/02/2021 and stopped accepting waste from
03/02/2021, and based on your request vide letters dated: 19/02/2021, 06/08/2021 and
13/08/2021 for capping of the facility, the Board has granted permission for capping of the
facility in accordance with guidelines prescribed in “ Criteria for hazardous Waste land
fill” published by the Central Pollution Control Board and comply with post closure and
capping plan. The Hon’ble Nation Green Tribunal , Southern Zone-Chennai vide Order
daed: 06 10 2023 dlrected the Board to prepare a detaxled fmanaal estimate for “as per

T1d F o T -_m—zm“:ﬁ--‘u = e

d Ul U o c @) U ITCAU

date of hearing.

The Regional Officer, Ramanagara, has inspected your facility on TSDF fac1hty, 03/11/2023
and reported the following; —

———

-

1. You are yet to start capping and stored some of the HDPE liners required for capping
in the TSDF premises

J0T 138, JANET ooac‘\ira@ﬁea Q0T WHFORNT; Our motto is to minimize waste generation
e through judicious use of natural resources

30,25, em?dwod:m 3N
) (%) Q4 N
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2. The trade effluent (leachate) is being collected and handed over to CETP after pre-
treatment in the facility for further treatment and disposal. During inspection you
have failed to submit copies of manifests.

3. RO-Ramangara further reported that, in order to avoid probable contamination due
to possible leakages of gases or leachate, it is required to cap the TSDF on priority
as per the CPCB Guidelines.

The inspection report of the Regional office-Ramanagara has been examined along with
records of the Board Office and noted the following;

a) You are generating leachate from the TSDF facility and disposing to Common
Effluent Treatment Plant without valid consent for operation of the Board. Previous
consent for operation issued to your facility has expired on 30/06/2021.

b) The Board has granted permission for capping the facility in accordance with the
guidelines of CPCB. You have failed to cap the same even after lapse of one year nine
months. The TSDF facility is provided with temporary covering since 03/02/2021
and has exposed to 3 rainy season which amounts to non-compliance.

¢) You have failed to submit detailed closure plan along with post monitoring of TSDF
in accordance with CPCB guidelines.

In view of the above non-compliance, you are hereby called upon to show cause within 7
(Seven) days from the date issue of this notice why Board shall not initiate action as per the
A proviﬂs%ﬁéagefWaterA (Prevention and Control of=Pollution)=Aet=1974-and=Environment+ = = ree ==
(Protection) Act, 1986 for handing of leachate and failure to cap the TSDF in accordance
with CPCB guidelines.

Yours Sincerely,

Sd/-
MEMBER SECRETARY

Copy to_:
7 The Regional Directorate, Central Pollution Control Board, Regional Directorate,
Nisargha Bhawan, Thimmaiah Road, Bengaluru -560 010 for information.
2. The RSEO, KSPCB, Bengaluru South for information and follow-up to get the

information.
,_JY__I ] - z oar. K R fn inf ati n UOM’;u ’ fe n ~AHinn
— immediately as the matter 15 urgent. = ' pm—
4. Case file.

SENIOR ENVIRON

\%I}Kte Management Cell -2 5/
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