
       BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL 
     WESTERN ZONE BENCH, PUNE 

  ORIGINAL APPLICATION NO. 88 OF 2024 

IN THE MATTER OF: 

Siddharth Ambaji Patil & Anr.  …..Applicants 

Versus 

Pen Municipal Council & Ors.  …..Respondents 

INDEX 

Sr. No. Particulars Page Nos. 

1. Affidavit in Response to the Joint 

Committee Report dated 07.11.2024   

2. ANNEXURE R-1 – CPCB's 'Guidelines on 

liabilities for Environmental damages due to 

handling & disposal of Hazardous Waste and 

Penalty, January, 2016 

Filed by: 

Zaman Ali,  

Advocate for the Applicants 

779

780 - 786

787 - 840



BEFORE THE NATIONAL GREEN TRIBUNAL, 

WESTERN ZONE BENCH, PUNE 

ORIGINAL APPLICATION NO. 88 OF 2024 

IN THE MATTER OF: 

Siddharth Ambaji Patil & Applicants 

Versus 

Pen Municipal Council & Ors. ·- - ~- Respondents 

1 AFFIDAVIT-IN- RESPONSE TO THE JOINT COMMITTEE 
' REPORT DATED 07.11.2024 

I, Siddharth Ambaji Patil, aged 69 years, Indian inhabitant, & having my 

address at A-8, Nav-Sahajeevan CHS, Shivsrushti, Kurla (East), Mumbai -

400 024, do hereby solemnly state that I am filing this affidavit in response 

to the Joint Committee Report dated 07.11.2024 as under: 

1. I say that at the outset, the following find(ngs arid conclusions of the Jt. 

Committee Report clearly vindicates the stand of the Applicants herein 

that R-1 's action of dumping of all forms of waste on the Applicants' 

private agricultural lands has let to high toxicity and soil contamination: 

(i) From October 2016, the solid waste dumped in Survey No. 156 

has entered into Survey No. 157 belonging to the Applicant No. 1 

with gradual subsequent increase noticed over the years. In April, 

2022, the solid waste had spread to Survey No. 158 belonging to 

the Applicant No. 2. [Para 5(iii)] 
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(ii) In March, 2024, the dumping of solid waste has occupied almost 

entire area of Survey no. 157 as well as the northern part of Survey ... 

no. 158 belonging to the · Applicants' agricultural land. [Para 

5(iii)] 

(iii) As per Talathi' s records, lands of Applicants are shown to have 

'Paddy' as a crop for period from 2003-04 to 2020-21. [Para 

5(v)] 

(iv) Not only does R-1 have no valid authorisation as the existing 

authorisation had expired on 31.12.2023 but the treatment 

processes undertaken under the erstwhile authorisation were in 

violation. [Para 5(vii)] 

(v) R-1 has commissioned and operated plant without Consent to 

Establish and Consent to Operate as required u/s 25 of the Water 

Act, 1974 and 21 of the Air Act, 1974. [Para 5(viii)] 

(vi) Most of ferrous and non-ferrous materials separated/segregated 

as by-product may fall under the category of hazardous or other 

waste as per the Hazardous Waste Management Rules, 2016. 

[Para 5(xi)] Heavy metals such as cadmium, chromium, nickel, 

zinc and lead were found in soil samples and a detailed impact 

study is therefore necessary. [Para 8(d)] 

(vii) Leachate is being discharged outside the premises without any 

"' \

0

<'1-~ -y treatment into Survey no. 157 & 158 through a small 

? ?-~ .:' opening/nalah. [Para 5 (xiii)] 
______ ,, * 

u~ -~ 
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(viii) No buffer zone around the solid waste processing facility. 

[Para 5(xiv)] 

(ix) R-1 has not cleared the waste from the lands of Applicants and 

not yet constructed the boundary wall with fencing around the 

solid waste processing facility. [Para 5(xv)] 

(x) Odour & Fly nuisance is noticed near the facility. [Para 5(xvi)] 

(xi) Fire Clearance/NOC has not been obtained. '[Para 5(xvii)] 

2. Bearing in mind that the aforesaid conclusions clearly demonstrate that 

the Joint Committee has held R-1 to be liable to pay Environment 

Damage Compensation, I say that the Jt. Committee Report has various 

deficiencies and has overlooked important components, including 

assessment of direct and indirect damages, in its calculation and the 

same are stated hereinunder. 

I. Committee report has/ailed to calculate the compensation that R-1 is 

liable to pay the Applicants for direct and indirect damages 

3. I say that the Jt. Committee Report has failed to identify and assess the 

direct environmental damage caused to Groundwater of the region due 

to unscientific dumping of municipal solid waste and hazardous waste 

by R-1 on Applicant's agricultural lands despite CPCB concluding that 

untreated solid waste causes a direct impact due to leachate. That CPCB 

in its Framework (annexed at A-16 to the OA) had clearly stated that 

"Contaminated aquifers provide a variety of exposure pathways to 

various receptors, including but not limited to, most importantly 

Humans, Livestock, including cattle, poultry, flora, fauna etc. These 

,. . 
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pathways include, but are not limited to dermal contact with 

contaminated groundwater, ingestion of contaminated groundwater 

and ingestion of crops that are irrigated with contaminated 

groundwater." Despite CPCB having provided an exact computation 

method for quantification of damage to Groundwater, the Jt. Committee 

Report, comprising of a representative of CPCB, has failed to take 

cognisance of the same and therefore, the Jt. Committee Report is 

deficient in that regard and it is necessary that such an assessment is 

carried out. 

4 { Further, the Jt. Committee Report has not provided details of the 

compensation that is required to be paid to the Applicants qua the 

financial damage to their private property due to loss of property value 

and loss of opportunity to earn the agricultural income from 2016 

onwards as well as the expected loss of future agricultural income due 

to reduced yield owing to contamination in the soil and ground water. I 

say that CPCB in its framework for EDC (at Para 1.3.8 of Annexure A-

16 read with Appendix Ill) has clearly stipulated that payment to 

affected third-parties form a part of the EDC and that the following are 

indirect liabilities arising out of unscientific dumping of municipal solid 

waste and hazardous waste for which private parties, such as the 

Applicants, are required to be compensated: 

(i) Property damage 

(ii) Loss of ecological services 

(iii) Loss of recreation 

(iv) Reduced yield in agriculture 

That the above important component s have been completely 

overlooked by the Jt. Committee and this Hon'ble Tribunal ought to 

,.. . 
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calculate the compensation on the basis of the calculation provided by 

the Applicants herein. I say that damage to property will include ... 

damage to the land as 'immovable property' is defined under Section 

3(26) of the General Clauses Act, 1897 to include "lands and benefits 

to arise out of land'' and therefore, any loss of benefits that have arisen 

and were to arise out of the lands until the lands are completely 

remediated and restored to its original position is required to be 

compensated for, by R-1 to the Applicants, which the Jt. Committee 

Report has .failed to assess and. therefore, this Hon'ble Tribunal be -' ~ . .. . ,. 
. . 

. pleased to assess the loss for the property damaged on the basis of the 
,l . • . 
I 

calculation done by the Applicants and to direct the Expert committee 

to further verify, if the need arises. 

5. Further, the Jt. Committee Report has concluded that hazardous wastes 

comprising of toxic chemicals were found in soil and leachate samples. 

I say that in view of the aforesaid conclusion, CPCB 's 'Guidelines on 

liabilities for Environmental damages due to handling & disposal of 

Hazardous waste and penalty, January, 2016' gets immediately 

attracted which clearly provides for Compensation Liability at Para 4.4 

therein that monetary compensation is liable to be paid to the affected 
. ' 

party for loss of property, loss of crop, red~ced .yield of product, et al. 

That such guidelines further provide for the indicative cost for Site 

assessment and remediation as well as a non-exhaustive list of 

suggested remediation technologies that a Polluter can implement for 

the clean-up and restoration. Annexed and marked hereto as 

ANNEXURE R-1 is a copy of the CPCB's 'Guidelines on liabilities 

~ " for Environmental damages due to handling & disposal of Hazardous 

f ~~ \ aste andpenalty, January, 2016'. 
( Q /,t:~;:1:('i \ . 
\0 . 

\ "'' .: 
~ 
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IL Committee report has overlooked that if Hazardous Waste is found in 

Municipal Solid Waste, then capital cost component of EC has to be 

increased by multiplication factor of 1.5 
+ 

6. I say and submit that the present EDC calculation done by CPCB while 

relying on the formula as provided under the Report of CPCBs In­

House Committee for EDC itself stated in its Recommendation No. at 

Para 3.4 that "If mixing of Bio-medical Waste or Hazardous Waste is 

found in Municipal Solid Waste than capital cost component of EC may 

be increased by a multiplication factor of 1. 5." I say that it is an ~-
admitted position that hazardous waste was indeed found mixed with 

f the municipal solid waste that unscientifically dumped on the 

Applicant's lands and therefore, it was necessary for the Jt. Committee 

Report to multiply the capital cost component by 1.5 in its calculation 

of EDC which they have clearly overlooked and therefore, the 

calculation as it stands will have to accordingly change and a fresh 

calculation needs to be provided by the Jt. Committee Report with the 

instant deficiency as well. 

_ -:;~.if..j 7. Further, R-1 in its reply dated 06.11.2024 has stated that construction 
J, A✓ 
·-- of the wall and bioremediation process ~ill be completed only by May, 

2025 and therefore, it is necessary that the Jt. Committee Report adds 

the monthly fine relating to legacy site remediation until May, 2025 

while updating the calculation in its additional report .. 

8. I say that in view of the settled position in law that a polluter is strictly 

liable to pay the individual sufferers as well as the remediation costs as 

· damages, I say that the· aforesaid defic~encies are required to be 

immediately dealt with by the Jt. Committee Report and that 

appropriate orders be passed directing R-1 to pay the Applicants for the 
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direct and indirect damages, which are in addition to the remediation 

costs. 

Solemnly affirmed at Mumbai ) 

Dated this 16th Day of December, 2024 ) 

6 DEC 202 

Identified by Me 

Zaman Ali, 

Advocate for Original Applicants 

JNOTED & REG1$if~U~5 
age No.T.L .... Sr. No.,,.,. .. '$.:Jf:1.-. 

V • 

········ ..... . ·············· 

OTARIAL 

.. 

DEP~T 

-BEFORE ME em e, "1:( -
Adv. S. N. Dhanage 

R Notary G0vt. of India 

4oel~o~o41~5f 6, MUMBAI (MS) 
197/199 N loor, Davar House, 
D. N. R, ear Central Camera Bid~ •• 

oad, Fort, Mumbai - 400001 
Mob.: 6591897834 • 

.. 
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GOVER NMENT OF INDIA 

MINISTRY OF ENVlRONMENT , FOREST & 

CL IMATE CHANGE 

NEW DELHl-110003 

Hazardous waste is required to be stored, packaged, transported o, recycled/\Jtllizedid1Sposed 1n 
an environmentally sound man ner in comoliance with the provisions stipulated under the 
Hazardous Wast es (Managemen t. Handling and Tr ansboundary Movement) Rules, 2008. notified 
under the Enwonment (Protection) Aci 1986. Improper hand ling or d isposal of hazardou s waste 
may lead to environmenta l damages and vtolat10ns of provisions laid down under the Hazardous 
Waste& (Management, Handli ng and Transboundary Movement) Rules , 2008. Rule 25 of the said 
Rules lays down provisions for liabili ty of occupier, transporter , operator o f a facility and importer . 
The Rule 25(1) stipulales that the occupier , importer , transporter and operator of the fac,lity sha ll 
be liable for a ll damages caused to the environment or thl'd party due to improper r>andl,ng of the 
hazardous wastes or d,sposal of the hazardous wastes . Further, Rule 25(2) stipulates that the 
occupier and the operator of the facility &hall be liablo to pay financial pena lties as lev,ed for any 
viotahon or the provisions under these Rules by the State Pollution Control Boa rd With the prior 
approval of the Centr al PollutJOO Contro4 Boa,d. 

Incidences of fire, spillage , illegal disposa l, etc. of hazardous waste are being noticed regularly 
wti ich necess~ates systemat ic Imposit ion of liability on occupier , importe r, transpo11er and operator 
of the lacihty, as the case may be , for damages caused to the environment or third palty as well 
as levy financial penalty for violation of the provisions of the Rules so as to enfo,ce Rule 25 
However, assessing vario us types of tiab1hhes and translating the same in terms of monetary value 
are challenges before the implementing agencies such as State Pollution Control Boards (SPCBs)I 
Pollution Contr ol Committees (PCCs) Simi ar d1tficul ties have also been faced In arriving at 
financial penatt,es to be lelried •or various kind of v,o4abons on the occup rer , importer , transporter 
and operator of e facility. 

Wilh an objectlve to address lhe above , :hes& guidelines have been prepared along with 
descnption of liabillties . approach fo, valuabon, methodology for levying financial penalties , role of 
SPCBIPCC and other stakeholders etc Consultations were held with industries , expe11s, 
academic inshtutes, SPCBs/PCCs etc. The Ministry of Environment, Forest & Climate Change , 
Govt of India , has accorded its approva l to these gu idelines , I am sure these guide lines shall be 
very helpful to SPCBs/PCCs and other &lake nolde~ in implementing provisions of the Hazardous 
Wastes (Manage ment , Handling and Transboundary Movement) Rules , 2008 

I shall like to put on record my appreciation fo, work done by my colleagues Shri Bharat K Sharma, 
Scientist. 'E' Shn 8. Vined Babu , Scientist E & tic HWMO, and Smt Oeept I Kapil, Scientist 'C' 

~ IR'< ', '!fi.lft:il . ..,..>iffi1<11 .., .. ~ ... . '1,111 .it,, 'IT!t, ~ - 110032 

'P-'R.IVESH BHAWAN', C.8 0.-CUM-OFFICE COMPLEX. EAST AR.JUN W.GAR. 0£LHl-1t0032 
PHONE 22:l0n33, TEL FAA · 22304!Ma, e ....... . cct> cpd)@nit.il. ~in 
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For safe handling and management of hazardous waste in an environmenta lly sound manner, Government 

of Ind ia (GOil has notified the Hazardous Waste (Manag ement & Handl ing) Rules, 1989, under the 

Environment (Protection) Act. 1986. Howeve r. :hese Rules were suppressed w ith re-no tification of the 

Hazardous Wastes (Manageme nt. Handling and Transboundary Movement) Rules, 2008. 

Under the said Rules, hazardous waste has been defined as tho se wastes wh ich by reason of any of it s 

physical, chemica l, reactive, tox ic, nammable, explosive or corros ive characteristics causes danger or is 

likely to cause danger to health or environment, whether alone or when in contact w ith other wastes or 
substances, and shall include wastes as specifiec in Schedules of the Rules. 

The Hazardous Wastes (Management. Handl in<; and Transbound ary Movement) Rules, 2008, lays down 

prov isions fqr requ irement of aut horizat ion from the concerned State Pollutio n Contro l Board (SPCB)/ 

Pollution Control Committee (PCC) for generatio n, proce ssing, treatment. package, sto rage, transpo rtation , 

use, collection, destruct ion, convers ion, offe ring for sale, transfer or the like of th e hazardous waste, 
packaging, labeling, transportat ion, treatment, recycling, disposa l, etc. of hazardous waste. The Rules also 

stipulate provisio n of liability of occupier, tran sporter, operator of a facility and importe r for all damages 

caused to the envi ronment or third party due to imp rope r handl ing or disposa l of the hazardous wastes as 

well prov ision to pay financ ial penalties as lev ied for any vio latio n of provisions under the Rules. 

In order to enforce the aforesaid provision of the Rules, assessment of damages caused to the environ ment 
or thi rd party due to improper handl ing or d isposal of the hazardous wastes (such as but not limit ed to, 

illegal disposal / spillage of hazardo us waste or fire from improper hand ling/d isposal of hazardous waste) 

is the foremost requirement besides taking immediate measu res for contr ol/conta inment of impacts upo n 

such incidences . Liabi lity to occupier or importer or transporter or operator of the facilit y, as the case may 

be, can be assigned for immediate respo nse, sit e assessment and remed iatio n and also for compe nsating 

the damages caused to third parties. Upon immed iate report ing of such incidences, every State Pollut ion 

Contro l Board (SPCB}/ Pollution Contro l Committee (PCC} is expecte d to have a we ll-defin ed system in 
place to deal with such emergency along w ith protoco l to be followed . A well -defined system wi ll help in 

adopting a systematic approac h towards repor:ing / inspectio n of such incidences of spillages/ disposal/ 

fire because of improper hand ling/ disposal of hazardous wastes and also in im plementing enviro nmenta l 

damage liability and financia l penalty for vio lation, if any. 

This docum ent outlin es various liabi li ties to be imposed on a responsib le party for causing enviro nment al 
damages arising from improper hand ling/ d isposal of hazardous waste. These liabil ities are app licable to 

the occupier, transporter , operator of a facility and importer as the case may be, hereinafte r referred to 

as responsib le party. The guide lines also identify the compensat ion liab ilities on a respons ible party for 

causing impacts such as injury , loss of life, effects on flora and fauna, loss of livelihoo d, reduced yield from 

crops, property loss, etc. However, evaluation and imp lementatio n of the same are not covered in th e scope 

of this docum ent, which may be dealt w ith by the concerned agency of respective Stat e/UT Government. 

Role of the responsib le party and the concerned SPCB/PCC have been outli ned in the event of occurre nce 
of incidences. Further, an attempt has also been made to prov ide an ind icat ive cost fo r assessment and 
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remediation, which may, however, vary case to case. The document also provides guidelines for evaluating 
and implementing financial penalty for violation of provisions stipulate d under the Hazardous Waste 
(Management , Handling & Transboundary Movem ent) Rules, 2008. 

This document is in comp liance with the order dated 18/2/201 4 of the Hon'ble National Green Tribunal, 
(Western Zone) Bench, Pune, in the matter of Application No. 87/2013(WZ), Ramubhai Kariyabhai Patel& 
others versus Union of Ind ia& others. wherein it has been ordered tha t "Gujarat Pollution Cont ro l Board 
and Central Pollut ion Cont rol Board shall immediately undertake efforts fo r capacity build ing within 
their organizations and also, ot her SPCBs for scientific handling of such accidents, through training and 
preparation of guidelines and manuals, part icularly enforcement of Rule 25 (1) and (2) of HW Rules, 2008. 
This is utmost essential to develop such capacity in SPCBs and CPCB as they are the scientific and technical 
organizat ions having responsibility to handle such environmental hazards and therefore, it is necessary to 
ensure adoption of suitable scientific tools and techniques to develop suitable response to such accidents~ 
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The National Environment Policy was pub lished by the Min istry of Environment, Forests & Climate Change, 

GOI, in 2006. This policy is intended to be a gu ide to action: in regulato ry reform , programmes and projects 

for env ironmental conservation; and review and enactme nt of legislation, by agenc ies o f the Central, State, 
and Local Governments. One of the guid ing principles of the National Environm ent Pol icy is legal liability . 

It stipula tes that civil liab ility for env ironmental damage would dete r env ironmentally harmfu l actio ns, 

and compe nsate the victims of environ mental damage. Conceptua lly, the princip le of legal liability may 

be viewed as an embod imen t in legal doc trin e of the "poll uter pays" approach, itself deriving from the 

principle of economic effic iency. 

The Section 9 of the Environment (Protect ion) Act, 1986, stipulate s provi sion about furni shing of 

inform atio n to author it ies and agencies and remedial measures where d ischarge of any enviro nmental 

pollutant in excess of the prescribed standards occurs or is appre hended to occur due to any accident or 

other unforeseen act or event. The same is reproduced as below: 

9. Furnishing of information to authorities an:1 agencies in certain cases 

(1) Where the discharge of any environrren tal pollutant in excess of the prescribed standards occurs or 

is apprehended to occur due to any accident or other unforeseen act or event, the person responsible 

for such discharge and the person :n charge of the place at which such discharge occurs or is 

apprehended to occur shall be bound to prevent or mitigate the environmen ta/ pollution caused as 

a result of such discharge and shall also forthw ith·· 

(a) intimate the fact of such occur'ence or apprehension of such occurrence; and 

(b) be bound, if called upon, to re.1der all assistance, to such au thor ities or agencies as may be 

prescribed. 

(2) On receipt of information with respect to the fact or apprehension an any occurrence of the nature 

referred to in sub-section (1), whether through intimation under that sub-section or otherwise, 

the authorities or agencies referred to in sub-section (I) shall, as early as practicable, cause such 

remedial measures to be taken as necessary to prevent or mitigate the environmental pollution. 

(3) The expenses, if any, incurred by an; authority ar agency with respect to the remedial measures 
referred to in sub-section (2), together with interest (at such reasonable rate as the Government 

may, by order, fix) from the date when a demand for the expenses is made until it is paid, may be 

recovered by such authority or agency from the person concerned as arrears of land revenue or of 

public demand. 

In exercise of powers conferred unde r Sections6 and 25 of the Environment (Protect ion) Act. 1986, GOI has 

notified Environment (Protect ion) Rules, 1986. The Rule 12 o f the said Rules and amendments made the reof 

lays down the aforesaid auth orities w ho shall be int imated about the said occurrence or appre hension of 

such occurrence. The said prov ision is reproduced as below : 
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Guidelines for Implementing Liabilities for Erwiroomental Damages due to Handling and Disposal of Hazardous Waste ""'!I.I= 

12. Furnishing of information to authorities and agencies in certain cases 

Where the discharge of environmental pollutant in excess of the prescribed standards occurs or is apprehended 
to occur due to any accident or other unforeseen act or event, the person in charge of the place at which such 
discharge occurs or is apprehended to occur shall forth with intimate the fact of such occurrence or apprehension 
of such occurrence to all the following authorities or agencies, namely:-

//) The officer-in-charge of emergency or disaster relief operation in a district or other region of a state 
or Union territory specified by whatever designation by the Government of the said State or Union 
territory, and in whose jurisdiction the industry, process or operation is located. 

(ii) Central Board or a State Board as the case may be and its regional officer having local jurisdiction 
who have been delegated powers under section 20, 21, 23 of the Water (Prevention and Control of 
Pollution) Act 1974 (6 of 1974/ · and sectio,1 24 of the Air (Prevention and Control of Pollution) Act, 

1981 (14 of19B7). 

(iii) The statutory authorities or agencies specified in column 3 in relation to places mentioned in column 
2 against thereof of the Schedule II. 

The said Schedule II is given at Annexure I. 

The Hazardous Wastes (Management, Handling and Transbounda ry Movement) Rules, 2008, has been 
notified by GOI exercising t he powers conferred by Sections 6, 8 and 25 of the Environment (Protection ) Act, 
1986. Besides laying down prov isions for hand ling and management of hazardous waste, it also stipulates 
prov ision of accident reporti ng and liabi lity of occupier, transport er, operator of a facility and importer 
with regard to damages caused to the environment or thi rd party due to improper handling of hazardous 
wastes. Provision of paying financial penalty fo r any vio lat ion of the prov isions under the Rules has also 
been stipulated. The same is reproduced as below: 

24. Accident reporting and follow-up. - Where an ac:ident occurs at the facility or on a hazardous waste site 
or during transportation of the hazardous waste. the occupier or operator of the facility or the transporter, 
as the case may be, shall report immediately to the State Pollution Control Board about the accident in 
Form 14. 

25. Liability of occupier, transporter, operator of a facility and impor ter.-

( I) The occupier, importer, transporter and operator of the facility shall be liable for all damages caused 
to the environment or third party due to improper handling of the hazardous wastes or disposal of 
the hazardous wastes. 

(2) The occupier and the operator of the faci:ity shall be liable to pay financial penalties as levied for 
any violation of the provisions under these rules by the State Pollution Control Board with the prior 
approval of the Central Pollution Control Board. 

Under the National Green Tribunal Act 2010, the National Green Tribunal has been established for effective 
and expeditious d isposal of cases relating to environmental protect ion and conservat ion of forests and 
other natu ral resources includ ing enforcement of any legal right relating to environment and giving 
relief and compensation for damages to persons and property and for matters connected therew ith or 
incidenta l thereto. The principles of sustainable develo pment. the precautionary princip le and the po lluter 
pays principle are app lied for passing any order or decision or award by the Tribunal. The Nationa l Green 

794



- Guldelmt, for tmpltmenllng Uablht,es fo< Envi.-onmental Damage. due 10 Handllng and Dtsposal orH,uardous Waste and Penal 

Tribunal Act 2010, lays down provisions for Relief, compensat ion , restitut ion and liability vide section 1 S 

and 17 and the same are reproduced as below : 

15.(1) The Tribunal may, byan order, pravide,-

a. relief and compensatio n to the victims of pollution and other environmental damage arising 

under the enactmenrs specified in the Schedule I (including accident occurring while handling 

any hazardo us substance); 

b. for restitution of property damaged; 

c. for restitution of the environment for such area or areas, as the Tribunal may think fit. 

(2) The reli ef and compensation and restitution of property and environment referred to in clauses 

(o), (b) and (c) of sub-section (1) shall be in add ition to the relief paid or payable under the Public 

Liabili ty Insurance Act, 1991. 

(3) Na appl/cation for grant of any compensation or relief or restitut ion of property or environment 

under this section shall be entertained by the Tribunal unless i t Is made w ithin a per iod of five years 

from the date an wh ich the cause for such compensat ion or relief first arose: 

Provided that the Tribunal may, if it is satisfied that the applicant was prevented by sufficient cause 

from fifing the application within the said period, allow ir ta be filed within a further period not 

exceeding sixty days. 

(4) The Tribunal may, having regard ta the damage to public health , properry and environment, divide 

the compensation or relief payable under separate heads specifi ed in Schedule II so as to provide 
comp ensation or relief ta the claimants and for resti tution of the damaged property or environment, 

as it may think fit . 

(5) Every claimant of the compensation or relief under this Act shall intimate to the Tribunal about the 

application fifed ta, or, as the case may be, compensation or relief received from , any other court or 

authority. 

17( 1) Where death of, or injury ta, any person (other than a workman) or damage ta any property or 

environment has resulted from an acciden t or the adverse impact of an activity or operation or process, 

under any enactment specified in Schedule I, the person responsible shall be lia ble ta pay such relief or 

compensation far such death, injury or damage, under all or any of the heads specified in Schedule II, as 

may be determined by the Tribunal. 

(2) ff the death, injury or damage caused byan accident or the adverse impact of an activiryar operation 

or process under any enactment specified in Schedule I cannot bear attr ibuted ta any singl e activity 

ar operatio n or process bur is the combined or resultant effect of several such activities, operation s 

and processes, the Tribunal may, apportion the liabiliry far reflef or compensation amongst those 

responsibl e for such activities, operations and processes on an equitabl e basis. 

(3) The Tribunal shall, in case of an accident, apply the principle of no fault. 

The said Schedule II is given at Annexure II. 

The National Green Tribuna l Act, 201 o, has also prov isions of penalty far failure to comply w ith orders of 

Tribunal. Section 26 of the Act stipu lates that whoever, fails ta comp ly with any order or award or decision 
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of the Tribunal under this Act, he shall be punishable w ith imprisonment for a term w hich may extend 
to three years, or w ith fine which may extend to ten crore rupees, or with both and in case the failure 
or contravention conti nues, with additiona l fine which may extend to twenty-five thousand rupees for 
every day during wh ich such failure or contravention contin ues after convictio n for the first such failure or 
contraventi on. However, the fine payable by Companies may extend to twenty five crore rupees and one 

lakh rupees a day in case of conti nuing default. 

Thus, regulatory framework exists in the country that requires a potential pol luter to be liable for all 
damages caused to the environment or th ird parties due to imp roper handl ing of the hazardous wastes 
or disposal of the hazardous wastes. Further, provis ons have also been laid down in respect of financial 
penalties associated w ith improper handling or disposal of hazardous wastes. 
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Impacts to the enviro nment can be caused through a variet y of mechanisms. It is not the int ent of this 
guideline document to captu re all possible :ontami nation scenarios that may occur in a multitude of 
permutati ons and comb inatio ns {e.g. leaking underground storage tanks, unl ined drains, waste dumping, 
spillage of wastes, leaking pipes, etc.) that may impac t the natu ral resources i.e. soil, grou ndwater and 
surface water bodies. However, this doc ument mainly focuses on the issues pertai ning to enviro nmental 
impacts arising from dumpi ng of hazardous wastes in ope n land, inappropriate handl ing of hazardous 
wastes at operating facilit ies, spil lage of hazardous wastes during hand ling or transportation, failures of 
various engineering systems that wo uld othe rwise contain a hazardous waste (e.g. secure landfills, storage 
sumps/ containers, etc.), etc. 

Contam inat ion to soil, grou ndwater and surface water are the main media of contamination covered 
under th is document (impacts on media such as air, sea/ oceans etc., are currently not covered under this 
document). Contamina ted natural resources (soil, groundwater and surface water) have impacts on various 
receptors, w hich need to be addressed w hen dealing with the liabi liti es that have to be allo cated to the 
pollu ters. 

Impacts also include long term effects on the natural resources themselves, wh ich if affected by 
contamination, become unusable by the general publi c. Once contaminated, natu ral resources require 
an inord inately long time to replen ish and revert back to original status. In most cases, in spite of active 
remed iation effor ts, a contaminated resourcedoesno tt ypically revert back to its orig inal (pre-contaminat ed) 

state. 

The figure below shows an ind icative concept ual site model, depicti ng the diff erent pathways and receptors 
that run the risk of being exposed to any con taminant in soil, groundw ater and surface water due to impact 
from hazardous waste dumping/ leakages. 

ana~s-tion ~ 
drinkine: w,tcr 
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3. 1 Impacts on Soil 

Typical examples of how soils are impacted by hazardous wastes include , but are not limited to: 

Clandestine Illegal dump ing of hazardous waste on open parcels of land; 

Discharge of liqu id hazardous waste onto open parcels of land; 

Breaches of landfill wherein hazardou s wastes might eith er get spilled onto open parcels of 

adjo ining land, and/ or sub grade breaches where hazardous wastes and/ or landfil l leachate 

seeps into the subsoil and potent ially into the aquifer; 

Spills/ leaks of hazardous wastes dur ing transportat ion, leakages from tr ucks, tanks, pipelines, 
oth er fixed or mobi le storage contai ners etc. 

Impacted soils can lead to indi rect impact s to environment includi ng render ing the land not fit for 

agr icultura l purposes, serving as a seconda ry cont inuous source of conta mination to gro undwater, serve 

as a direct exposure pathway to humans wh o may come into contac t with the conta m inated soil media 

(most significantly chi ldren who are most susceptible to health risks). 

Soils that are contam inated provide a variety of exposure pathways to various receptors including but not 

lim ited to, humans, livestoc k, including cattle, poult ry, etc. These exposure pathways include, but are not 

limited to 

Dermal contact with contam inated soils; 

Incidenta l ingestio n of contam inated soils; 

Ingestion of crops that are g rown on contaminated soils; 

Inhalation of vapours from the hazardous wastes that are dumped on land 

A case example for illustration is where hazardous wastes have been surreptitio usly dumped outs ide 
plant facilities, and in close vicin ity to resident ial areas. Child ren w ill get in touch with thi s contaminated 

media, farmers may harvest crops on these parcels of land, all of w hich cause an imm ediate exposure of the 

hazardou s (which may be carcinogen ic, mu tageni c etc.) constitue nts to human receptors. In India, there 

are no comprehensi ve soil qualit y regula ti ons and standards to ascertain the severity of contam ination , 

however, int ernationa lly adopted standards can be applied select ively for sett ing screening and response 
levels for contam inated soils in the country. 

The table below illustrates the typica l source-pathway-receptor linkages that may exist in the event of soil 

being contaminat ion by hazardous wastes. 

Potential Source Potent ial Exposure Receptors 
(primary and secondary) Pathways 

Human receptors Human receptors Indirect receptors 
outside the impacted such as cattle, flora, 

Including Residents site, exposed fauna 
and Workers within the indirectly 

impacted area 

Incidental ingestion ✓ X ✓ 

or Dermal contact 
Soil impacted by 

Inhalation of dust 
Hazardous waste 

✓ X ✓ 

Inhalation of ✓ ✓ ✓ 

volatiles 
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The impac t on soil may furt her have associated impact on groundwate r, surface water, flora, fauna, etc. 
whic h has been discussed In subsequent sections below . 

3.2 Impacts on Groundwater 

Aquifers being the source of vita l element o1 life (drinking water), tend to be the most vu lnerable and 

sensitive natural resources. 

Typical examples of how aqu ifers are impacted with hazardous wastes include, but are not lim ited to : 

Leaching of contaminants from hazardous wastes dumped onto open parcels of land; 

Leaching of contaminants from hazardous waste storage tanks or leaking underground storage 
tanks; 

Leaching of contaminan ts from landfill s that are leaking below ground; 

Reverse injectio n of liquid hazardous waste into deep inject ion wells; 

Leaching of contaminan ts from underg round leaking pipe lines carry ing liquid hazardous 

waste 

Typically for aquifers to get contaminated, overlying soils will tend to be contaminated first. Therefore, soil 
and groundwater contamination often occur simultaneously and are therefore assessed at the same time . 

Contaminated aquifers prov ide a variety of exposure pathways to various receptors, including but not 
limited to, most importantly Humans, livestock, including cattle , poultry , flora, fauna etc. These pathways 
include, but are not limited to 

Dermal contact with contami nated groundwater; 

Ingestio n of conta minated groundw ater by humans; 

Ingestion of conta minated groundwater by livestock and its potentia l bio -accumulatio n In the 
food chain; 

Ingestion of crops that are irrigat ed with contaminated grou ndwate r; 

Once a groundwater resource (aquifer) is contaminated, the contamination will migrate and spread in the 
direction of flow or the local/ regional groundwater . If not addressed early enough , and if the source of 
contamination is allowed to exist, large areas (regional scale) or the aquifer can easily get contaminated , 
thereby impact ing various facets of life in a much larger area. 

3.3 Impacts on Surface Water 

Surface waters are a common affected natural resource due to illegal disposal or improper handling o f 
hazardous wastes. Surface water, are a highly sensitive recepto r in the Indian context (used for bathing 
purposes, washing purposes, irr igatio n purposes, in some cases drink ing purposes etc.). As menti oned 
above, surface water bod ies in India are used for a multitude of reasons by various human and ecologica l 
receptors, and th erefore the risk of damage to th e environment and human health is very high. 

Typical examples of how surface water bodies are impacted with hazardous wastes include, but are not 
limited to : 

Runoff from hazardous waste dumps entering surface water bodies; 

Discharge of liquid hazardous waste directly into nearby streams or nalla's that ultimately 
discharge into larger surface water bodies ; 
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Contaminated aquifers provide a variety of exposu'e pathways to various receptors, including but not 
limited to, most importa ntly Humans, Livestock, including catt le, poultry, flo ra, fauna etc. These pathways 
include, but are not limited to 

Dermal contac t w ith contaminated surface water; 

Ingestion of con tamina ted surface water : 

Ingestion of contam inated surface water by livestock and its potential bio-accum ulation in t he 
food chain; 

Ingestio n of aquatic species that live in contaminated surface waters; etc. 

3.4 Impacts an Human Health 

Hazardous waste spillage may cause direct effects that cou ld potent ially have a long term health impact on 
humans, long term impacts on flora and fauna, etc. Acute effects could include injury due t o direct contact 
with hazardo us waste or inha lat ion of noxious gases emanated from hazardou s wastes. Loss of life may 
occur in rare cases due to improper hand ling or disposal of high ly reactive wastes such as wastes containing 
reactive cyanide, reactive sulfid e, long term exposure to wastes contain ing carcinogenic constituents, etc. 

Indirect impact s on health may occur to human receptors from incidental ingestion of impacted soils 
(especially by chi ld ren), consump tion of vegetab les grown on soil that is contam inated or irrigated with 
contami nated wate r, inhalation of vapors t hat migrate from contam inated soils/ aquifers into basements 
of buildings, drink ing of contam inated groundwater etc 

3.5 Impact on Flora and Fauna (Biodiversity) 

Disposal of hazardou s waste on open land may threate n species, popu lations or endangered ecological 
communit ies, or their habitat s, known on the site or likely to occur in t he locali ty of the site. 

Examples of indirect and di rect impacts that are common impacts to biodive rsity include clearing/ 
fragmentation /alterat ion/destruct ion of native vegetation and animal habitats, pollut ion of watercourses 
and wetlands, sed iment , nutr ient and poll utant run-off into adjacent vegetat ion and animal habitats, loss 
of hollows, nesting and feed ing habit at s fo r birds, etc. 

Ind irect adverse effects on animals may occur from grazing on hazardous waste dumpsites, ingestio n of 
plants grown on cont aminated sites, derma l exposure to contaminated ground, drink ing of surface water, 
etc. Contamination in surface water may affec t aquatic flora and fauna. 

3.6 Impact on Crops 

Hazardous waste if disposed on crop lands may potentia lly change the characteristi cs of the soil being 
used for agricu ltural purposes t hus resulting in reduction or tota l loss of yield of the crop and furt her 
ind irect losses to livelihood . Spills of hazardous substances on land may cause negative impact on plant 
productivity depend ing on quantity and type of constituents. For example, Waste oil spills creates anaerobic 
condi tion s in the soil, coup led to water logging and acidic metabo lites, the result is high accumulation of 
aluminum and manganese ions, wh ich are tox ic to plant growt h. Soil contaminated with hazardous waste 
may affect mineral and organic matter content, and the geochem istry (e.g., the cation exchange capacity, 
redox propertie s) and physical properties (e.g., pH, elect rical cond uctivity etc.) in soil. 

3.7 Impact on Property 

Accidental spillage of hazardous wastes may result into damage to the pub lic bu ildings or private property. 
Adverse effects may include corrosion of structures/wal ls due to acid spi llage, release of gaseous Inside the 
basements of houses. Fires or exp losion in incinerable hazardous waste may cause damage to adjoining 
propert ies. 
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Liability losses can be incurred through tort , contractual obligations. or viola tions of statutes. In addition to 
these tradit ional sources of liabili ty, there is a unique legal aspect to environmental liabili ty that makes these 
risks more difficult to manage. An envi ronmental liability is a legal obligation to make a future expenditure 
due to the past or ongo ing manufactur e, use, release or threatened release of a particu lar substance or 
other activiti es that adversely affect the envir:inment or human health. Environmental liabili ty is required 
to be imposed retroactive ly with strict liabil ity for clean-up costs as per the prov isions under environmenta l 
protection Acts and Rules notifi ed thereof. 

The environmental liability is applicable for the actual environmental damages or alleged releases of 
pollutants that makes the responsible party obligated to pay fo r environmental remediation expenses. 
Environmen tal liabilities refer to the cleanup obligation s and may also refer to potentia l for fines, penalties 
for vio latio ns of environmental laws. 

Environmental liabilities arise from a variety of sources. A detailed list of environmental liabilities would 
be very lengthy; however, focusing on the environmental liabilities arising from hand ling and dispo sal of 
hazardous wastes , the following are the broad categor ies of environmental liabilities; 

Compliance obligations related to envi ronmental regulat ions and Act/Rules that apply for generation, 
hand ling, storage, transportatio n, d isposal etc. of hazardous wastes; 

Remediation obliga tions (existing end futu re} related to soil/grou ndwater/su rface wate r 
contamination or air pollution that pose an environmental risk or pot entia l risk to human health; 

Obligations to compensate the third parties for personal injury. property damage, and economic 
loss; 

Obligations to pay punitiv e damages for paying fines/ penalties for gross negligence and crim inal 
penalty fo r statutory or regulatory non-complianc e; and 

Obligations to pay for natural resource damages. 

The liabilities are applicable to the occupier, transporter , importer of hazardous waste or operator of a 
facility, as the case may be, referred as responsible party in this document. The liabilities for damages caused 
to the environment or third party arising due to improper hand ling, storage, transportation, disposal etc. of 
hazardous wastes as per the provisions under Rule 25(1} of Hazardous Waste (Management, Handling and 
Transboundary Moveme nt) Rules, 2008 have broadly been classified into the follow ing: 

a) Liability for taking up imm ediate measures 

b) Liability for assessment of contamination 

c) Liability for remediation of contaminated sites 

d) Liability to pay for natural resource damages and compensatio n to the third partie s for personal 
injury, prope rty damage, and econom ic loss (i.e. compe nsation liability). 
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The principle of strict liabi lit y shall be exercised on the responsible party wh ile implementing environment 
damage liabilities. Strict liability is the imposit ion of liability on the responsible party without finding a 
fault (such as negligence or tortious intent). In cases where two or more persons are liable in respect of 
same liabil ity, the principle of"jo int and several liabil ity" shall be imposed . Under jo int and several liability, 
a claimant may pursue an obliga tion against any one party as if they were jo intly liable and it becomes 
responsibil ity of th e defendants to sort out their respective propo rtions of liability and payment. 

The obliga tions to pay punitiv e damages for paying fines/pe nalties for gross negligence and criminal 
penalty for statutory or regulato ry non-complia nce of the provisions under HWMH&TM) Rules, 2008 have 
been discussed under chapter "Enforcement of Penalty" of th is document. 

4.1 Liability for taking up immediate Emergency Response Plan Measures 

The most possible scenarios that may occur while handling or disposal of hazardous waste are fisted below. 

i. Fire due to inflammable nature of hazardous wastes 

ii. Explosion due to improper handling of hazardous waste 

111. Incompatib le nature of waste, noxio us, corrosive, toxic, poisono us, flam mable and/ or fire takes 
place 

iv. Leakages of hazardous gases from hazardous waste due to improper operation and I or 

installation prob lems 

v. Spil lages due to failure of pip ing systems (pipes, pumps, flanges, coup lings, hoses, and valves) 
in handling of hazardous wastes 

vi. Leakages or spillages due to external corrosion and struc tural failure of transport ing or storage 
system (includ ing landfills) 

vii. Spills and overfills due to manua l error 

viii. Leaks or spillages during pumping of liquids or gases from tru ck o r rail car to a storage tank or 
v ice versa 

ix. Spil lages due to road accidents of trucks or tankers carrying hazardous waste 

x. Illegal dumping insider outside the facilities of ind ustr ies 

xi. Spills or leakages due to flooding of hazardous waste conta inment 

xi i. Spills or leakages or fire due to hazardou; material shifti ng 

xii i. Spills/ leakages or fire due to other technical prob lems 

xiv. Improper storage and disposal of hazardous waste 

All occupier, transporter, operator or import er of hazardous waste, as the case may be, are liable for 
tak ing up immediat e emergency response measures in the event of spillage, improper disposal, fi re or 
mishand ling of hazardous waste. The main objective of the emerge ncy response measures is to secure 
immediate human & environ mental safety and contain/control furth er spillage or release of hazardous 
waste or release of fumes/gases. Each occupier, transporter , ope rator or impo rter of hazardous waste, as 
the case may be, shall, therefore, develop their own Emergency Response Plan (ERP) in this regard for all 
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potential spil lage/re lease/fire scenarios, which may vary case to case. Requisite basic safety equ ipm ent/ 
Personal Protective Equipment shall be made available at the site/ transportation vehicle and concerned 
persons shall be trained in implementing ERP. Mock drill shall also be performed time to time . 

As discussed above, the ERP may vary from one case to anoth er. However, an ERP should address procedures 
for dealing wit h emergency situa tions and shall comp rise the followin g, but not limit ed to: 

Containing and controlling Incidents so as to minimise the effects and to limit dang er to 
persons, the environment and property ; 

Implementi ng the measures necessary to protect persons and the environm ent; 

Description of the action s which should be taken to contro l the conditions at events and to limit 
their consequences, including a description of the safety equipment and resources available; 

Arrangeme nts for training staff in 1he dut ies they will be expected to perform ; 

Arrangements for informi ng concern ed autho rities and emergency services; and 

Arrangements for providing assistance with off -site mitigatory action. 

Detailed instruct ions shall be prescribed for evacuatio n, remov al of the waste/contam inated substances 
to safe place, stabil isation , dilution to safe cond ition etc., wherever applicable. The ERP should be simple 
and straightforward , flexible and achieve necessary compliance w ith legislat ive requirements . Furthermore 
separate on-site and off -site ERP should be prepared. 

Upon incidence, the responsib le party shall immediat ely report the accident In the prescribed Form 14 
along with relevant informa tion to the concerned SPCB/ PCC. The said Form 14 is given at Annexure Ill. 
Further, (i) the officer-in -charge of emergency or disaster relief opera t ion of the district or other region 
of the state or Union territory specified by whatever designation by the Governme nt of the said State or 
Union territory , and in whose j urisdiction the industry, process or operation is located; and (Ii) the statutory 

authorities or agencies specified in column 3 in relation to places mentioned in column 2 against thereof 
of the Annexure I of this document, as app licable; shall also be intima ted the fact of such occurre nce or 
apprehension of such occurrence. Fire depar tment, Police departm ent . Hospitals etc. shall also be inform ed 
by the responsib le party depending upon type of Incidence and the emergency pho ne numbers of such 
shall be ident ified and be made available to the concerned person and emergency response team. 

Removal of substan ce to safe place 

The emergency spill contro l procedure should includ e the follow ing key sections: 

Spills involving hazardous waste should first be conta ined to prevent spread of the mater ial 
to ot her areas. This may invo lve the use of temporary diking, sand bags, dry sand, earth or 
propr ietary boom s/ absorbent pads etc.; 

Wherever possib le the waste/ contaminated substances should be rendered safe by treating 
with appropriate chemicals (refer to stabilisation / dilution to safe condition given in succeeding 
paragraph); 

Waste/ contaminate d substances in a fine dusty form should not be cleared up by dry brushing . 
Vacuum cleaner s should be used in preference, and for toxic ma1erlals one conform ing to type 
H (BS 5415) should be used; 

Treated waste/ contaminat ed substances should be absorbed ont o inert carrier mater ial to allow 

803



Guldetfnes for Implementing liabilities for Environmental Damages due to Handlin and Disposal of Hazardous Waste and Penalty 

the mate rial to be cleared up and removed to a safe place for disposal or further treatme nt as 

appropriate; 

Waste should not be allowe d to accumulate. A regular and frequ ent waste removal procedure 

shou ld be adop ted. 

Stabil isation / dilution to safe condition 

Once t he hazardous waste has been cont ained to prevent spread of the material to ot her areas, the waste/ 

co ntam inated substances shou ld be treated wherever possible to render it safe. Acid ic and alkaline may be 
treated with approp riate neutra lising agents. Due t o the differing properties/c haracteristics of the various 

catego ries of hazardo us waste. an appr opr iate tr eatment strategy wit h suitab le chemi cals should be 

estab lished in each case. For exam ple, hig hly concentrat ed spent acid bath w ill fume when spilled so pr ior 

to neutralisation the spill may be d iluted with a water spray. Howeve r, such d ilution shall be carried out 

prevent ing spread of dilu ted waste and emphasis ing minimal waste generatio n. Waste specifi c neut ralizing 

substances/foam sho uld readily be avai lable, as part of t he ERP. 

Storag e and Disposal of spilled waste/ treated waste/ contaminated substances/ contaminated water 

Accum ulation of spill ed waste/ treated waste/co nt aminated substances/co ntamin ated wa ter shall not be 

allowed at the site for long peri ods. Arrangement shall be made to transport such was tes to secured storage 

facilities and transfe rring t he same to auth orised/ permitted t reatment and d isposal faciliti es like common 
hazardous was te treatment, storage and dispo sal faciliti es fo r hazardo us wastes or commo n effl uent 

treatmen t plant. Inside an indus tr y prem ise, an incide nce may lead to abno rmal load ing on the effl uent 

treatme nt plant/ commo n treatme nt, sto rage and disposal facil ities and in any such situat ion, the operato rs 

of such faciliti es are reported w ith suitab le infor mation so that appr opriate arrange ments/ preparat ions can 

be adop ted by the m . 

Initia l Sampling 

The responsible party shall carry o ut sampl ing of hazardou s waste ind ulged in th e incident and spilled/ 

spread waste at var ious suitable locati ons for ana lysis to identify co nstituent s of concern. Samples of soil, 

surface wat er, sediment, g ro und wa ter at approp riate locations, as the case may be, shall also be carried 

out whic h shall help in identify ing imp act. Wherev er applicable, air quality mon ito ring shall also be carried 

ou t in upwi nd, down w ind and source area. Responsible party shall submit a repo rt on immediate response 

taken by them to SPCBs/PCCs wit hin 48 hours of com pletion of imme diate response measures. 

Illegal dumpin g 

In case of ill egal du mp ing, th e Reg iona l offi ces of concerned SPCBs/PCC of a State/ UT shall be made nodal 

agencies for inspect ion of incid ent sites, repo rting to the office r-in -charge of emergency or disaster relief 
ope ration. Fire department, Police depart ment , Hospitals etc. depending upon type of incidence. For this 

pu rpose, each SPCB shall identi fy a response team for each Regiona l Office and impart necessary t raining 

on deal ing with the situati ons. Each regional offi ce of SPCB shall maintain a m inimum inventory of safety 

gadgets, spillage con t aining mat er ial & eq uipm ent, samp ling too ls etc o r arran gement of an agency for 

dea ling with such situations at any given ti me. 

4.2 Liability for Assessment of Contaminat ion 

Note: For de-minimis environmenta l release situations (specifically, very small and localised spillages of 

hazardous wastes, cases of improper disposal of very small quantities of hazardous waste or minor fires 

involving hazardous wastes), wherein the resultant environmenta l impact or human health risk Is deemed to 
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be very low in the judgement of either the District Magistrate and/ or Regional Officer of Stote Pollution Control 

Board, the Responsible Party moy be held liable to take up only the immediate emergency response measures 

and if the same is completed in a satisfactory manner, may be exempted from undertaking detailed assessment 

or remediation works. It may be noted that the operative principle in all such situations shall be the potential for 

environmental impact or risk to human health and not simply the quantity af waste involved. As a starting point 

for further defining the de,minimis release criteria, it may be aswmed that wherein the resultant environmental 

impact or liuman health risk is deemed to be very low in the judgement of District Magistrate and/ or Regional 

Officer of State Pollution Control Board, a release (accidental, negligent or otherwise) not exceeding 50 Litres of 

a liquid hazardous waste or 200 Kilograms of o solid hazardous waste may not necessarily trigger a requirement 

to undertake detailed assessments or remediation works. However, these criteria should be considered on a site 

specific basis, taking into consideration the type of contaminant (for example, the toxicity and exposure of waste), 

depth to groundwater table, sensitive receptors in the vicinity of the spill/ dump etc. It shall be considered that 

following the emergency response undertaken by the Responsible Party (specifically, very small and localised 

spillages of hazardous wastes, cases of improper disposal of very small quantities of hazardous waste or minor 

fires involving hazardous wastes), there shall still be a need to undertake a volidotion assessment to confirm 

that the entire contaminated moss hos been removed and that natural resources (Soil, surface water and 

groundwater) are not impacted. In the event •hot the validation assessment indicates residual contamination 

in any of the environmental matrices, exceeding the nominated screening criteria (in the absence of an Indian 

specific criteria, alternative accepted criteria such as the Dutch Standards, Canadian Standards and/ or USEPA 

standards may be used), then the Responsible Party shall be held liable to undertake further assessment of 
contamination and remediation (if warranted) of the impacted area, 

Example: A truck that is transporting hazardous wastes in bags, accidently drops o bag on the side of the highway. 

The authorities may consider case by case, rhat such small incidents (not exceeding the above mentioned 

trigger criteria}, may only require an emergency response (i. e. pick up the wastes and the underlying soils and 

transport to the TSDF). However, it shall remain the responsibility of the Responsible Party to document and 

satisfy the regulatory authorities (SPCB/ PCCs! that the underlying soils and/ or other environmental media are 
not contaminated. 

For events invo lving significant release of hazardous wastes into the environment, the followi ng guidance 
shall be implemented by the Responsible Party: 

(i) Upon occurrence of an incident, the Responsible Part y shall initiate immediate response 
measures to minimize the environmenta l impacts as per the guida nce laid down ln Section 4.1 
of this docume nt. 

(ii) The Responsible Party is liable to unde rtake environme ntal site assessment to characterise the 
extent of contamination. Such investigations shall be under taken by engag ing consultant[s) 
or organizat ion having relevant experience. The said investigat ions shall also include risk to 
receptors and based on risk assessment study, various remedia l plans shall be outlined. 

(iii) A ty pical flow chart that may be considered in assessing whether a subject site is contribu ting 

to contamination of natural resources and posing a potent ial risk to the environment and 
human receptors is prov ided below. 
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(iv) The responsible party shall engage a well ­

established and experienced professional/ 

organisation to undertake Phase-I and Phase­

II environmental site assessment, as given in 

subsequent paragrap hs. As far as possible, 
the site assessment shall be carried out in 

line with locally applicable or - preferab ly 

· internat ionally accepted standards, like 

ASTM methods. The consulta nt shall have 

experience in t he conce rned industr ial 

process or faci lity operat ions in which the 
incidence is reported. 

Some of the key parameters that dictate the level 

of assessment are g iven be low: 

Geology; 

Contaminan t or Chemical of Concern; 

Carcinogenic or non-carcinoge nic; 

Ne- ~ k'fnt 
➔ !nl ta,ff'g!ioo, 

rtq. lfff 

Single contaminant (e.g., Chromium VI) or multiple contam inants (e.g., Chrom ium VI, Lead 

and Mercury), singl e class of contaminan t s (metals) or multi ple class of contami nants (Metals, 

Benzene, To luene and Polynuclear Aromat ic Hydrocarbon s); 

Impacted matr ix (only soil, only gro undwa ter, soil & groundwater, sediments, surface water, 
and comb inations th ereof); 

Current and future land use (indust rial, commercia l, agricultu ral, residential and combinations 
thereof); 

Offsite m igrat ion of contamination or loca ised to ons ite impact s; 

Impacte d recepto rs (dr inking water recepto rs, agricultu ral fields, marine waters etc., and 
comb inat ions thereof); 

Impacted media vo lumes; 

Duration of contami nation; 

Free phase liquids in the case of volat ile organic compo unds and to tal petro leum hydrocarbons; 

It is evident from th e list above and the various potent ial combinatio ns which make each site unique, initial 

investigation and assessment is of utmost importance and serve as a foundation for all further act ions, 
pena lt ies, remed ial actions to be undertake n, liabiliti es to be assessed etc. 

Phase I Environmental Site Assessment (ESA I) 

The respons ible party shall submit a Phase I Soil and Groundwater assessment report to the concerned 

SPCB/PCC within four (04) weeks from date of occurrence of the incidence. This Phase-I assessment report 

shall provide a descriptio n of the incident, land -use, geologica l and hydrogeo logical characterization and 
identify th e potent ial for soil and/or gro undwater contam inatio n. This assessment includes limited sampling 
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and analysis of soil, ground water and/o r surface water samples to identify constituents of concern. Phase-I 
assessment shall include review of the follow ng aspects; 

Relevant Permits and licenses issued to or held by the Responsible Party 

Site layout plans on suitable maps 

Details type of land use at which the incident occurred including historical use of the land 

Site vicinity/neighbours which may have active or suffer passive imp act 

Site situatio n geogr aphic (including clim ate cond itio ns, surface wat ers, geo logy, hyd ro logy, 
groundwa ter flow etc.) 

Cadastrai information and ownership documents 

Deta ils of surface water drainage, sewerage and nearby water bodies. Present and former 

underground structures, including sewers, drains, interceptors and storm water pipes. 

Impacts on air qualit y and d ischa·ge of effluent form incid ent site 

Presence of nearby wetla nds 

Inciden t report (fires, spills, etc. due to hazardous waste handl ing) 

Historical maps, plans, pho tographs 

Records pertaining to generation, storage , transportation or handling of hazardous wastes 

Waste Managem ent practices currently and in th e past 

Detai ls of site management, techr ical staff, emp loyment history of persons invo lved in handling 

or management of hazardou s wastes 

Neighbo urs and owners of adjacent properties , if relevant 

The location of the site in relation to sensitive receptors which could drive remedial liabilities 

shall be identified. Examples include potable water suppl ies, surface water bodies, sensitive 

ecosystems (i.e. wetlands), and residentia l housing locatio n 

All analysis of const ituent parameters shall be analysed by labo rato ries accred ited under EPNNABL for 
those parame ters. 

In case, the ESA I report reveals non-exceedance of the nominated screening criteria (in the absence of an 

Indian specific criteria , alternative accepted criteria such as the Dutch Standards, Canadian Standards and / 

or USEPA standards may be used), then Phase II Environmental Site Assessment may not be required and 

neither risk assessment or remediation is warranted. Howeve r, decision on the same shall be taken by the 

respective SPCB/ PCC of their own or constituti ng an expert comm ittee there of, wherein samp les taken by 
the SPCB/PCC during the spill, leakages etc. shall also be taken into consideration. 

Phase II Environmental Site Assessment (ESA 11) 

The purpose of a Phase II environmental site assessment Is to build on ESA I findings by collecting soil, 

groundwater , surface water and sediment samples and chemical analysis data from Areas of Concern 
(AOCs) identified in the ESA I in order to determine if impacts are present that could pose a risk to human 
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health and the environment. The ESA II w ill also identify costs for ob taining ulti mate goal to determin e 
liabil iti es associated with remediation . 

The exact number o f intrusive soll and groundwa ter sampling points will be related to the size of the site, 

the findings from the ESA I and the overall potential for environmental risk .As a minimum, a ESA II shall 

Include the following objectives. or scope of work items: 

Assessment of potential releases of hazardous waste and impact from such releases. Requisite 
sampling and analysis of soil, surface water, ground water etc., as applicable , shall be carried 

out in this regard . 

Media specific (soil, groundwater, surface water and sediment) analyt ical data shall be 

col lected and analysed in an overall framework of identifying risks and potent ial pathways 

and receptors - i.e., direct con tact and inhalation pathw ays for soil and gro und wate r, ingestion 
of groundwater , degradation of sensit ive ecolog ies and acute risks (for examp le pot ent ial 

for sponta neous Ignitio n or explosive decompos itio n) of hazardo us constituent s. Soil and 

gro und water samp ling loca tions should be chosen not only to detec t contaminated source 

areas but also to account for risk pathways towa rd identified receptors. 

Groundwater now directions shall be derived and documented for the site, if impacts are 
known or suspected for groundwater. Both upstream (i.e. background ) and downstream (I.e. 

leaving the site) groundwater quality shall be documented . 

Analysis of soil and groundwater samples shall utillze generally acceptable laboratory 

techn iques (an appropriate ly certifi ed lab) and include the suite of constitue nts (which consists 

of a comprehensive analysis of several gro ups or classes of constituents such as, but not 

limited to Metals, vo lati le organic compounds, semi-vola ti le orga nic compou nds, petroleum 

hydrocarbons ) for analysis that have been util ized on site partic ularly if these constituent s 
could pose as a risk dr iver fo r damage to the env ironment and/ or human healt h. 

Analytical techniques should have method detect ion llml ts that are at least, lowe r than 

concentrations that could pose a risk (i.e. lower than screening values, inte rven tion values etc.). 

All intrusive work should also include a Health and Safety Plan to ensure that safe practices 

are followed by personnel in the field , and a plan for dealing with emergenci es is documented 

before any field work Is Initiated. 

Soil samples should be collected from the surface and from the vadose zone (i.e. above the 

water table ). Screening techniques might be used to focus a subset of samples for laboratory 
analysis, thereby minimizing a large number of samples for broad analyt ical suites (i.e. PID 

screening, headspace analysis, use of NAPL ind icator dyes, visual and olfactory observation s, 

etc.). 

Groundwat er samp les shou Id be collec ted from d ifferent dep th s to account for potential impacts 

in different aquifers and/or stratig raph ic horizon s. Well constru ction (whether temporar y or 

permanent ) should be consistent with the chosen standards and biased vertically to account 

for the presence of non -aqueous phase liquids if they are suspected (i.e. noating Light NAPLs 
or sinking Dense NAPLs). 

The responsible party shall submit site assessment plan for ESA II along with the estimated cost for review/ 

approval by SPCB/ PCC. The responsible party shall proceed for ESA 11 as per th e approval from the concern ed 
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SPCB/PCC followed by risk assessment and, as required. remediation plan . 

Risk Assessment 

Risk based approach for arriving at site-specific target or clean-up levels for an intended land use (which 
shall be decided by SPCBs/PCCs) shall be adopted. Assessment of human health risk is necessary to supp ort 
the decision on arriving at site specific target levels for remediation . 

Risk Assessment provides an evaluation of the potential threat to human health and the environment. It 
provides th e basis for determining whether or not remedial action is necessary and the justifi cation for 
perform ing remedia l actio ns. 

A riered approoch to Risk Assessment should be undertaken: 

a) Generic Quantitative Risk Assessment (Tier 1 Risk Assessment) - Risk assessment is carried out 
after ESA II using generi c assessment criteria based on local, regiona l or nationa l screening 
criteria, Internati ona l cri terion such as Dutch inte rventio n values or US EPA Regio nal Screening 
Level. 

b) Site-specific Quantitative Risk Assessment (Tier 2 Risk Assessment)- A site specific assessment 
criteria shall be developed. 

The major components of Risk Assessment are summarized below: 

Contaminants - The first step in the Risk Assessment is to ident ify the type and constituent of concerns 
(COCs) present at the site as the level of risk posed by COCs is a function 
of type of contaminants, their impact on human health and environment, 
toxicity and the ir concentration at a site. 

Receptors - The sensitiv e receptors to which the conta minat ion at 
the site can reach are identified thro ugh receptor survey. Examples 
of receptors considered in the risk assessment include peop le (local 
residents, industrial employee, agricultural worker etc.), animals (cattle), 
properties (school, hospital etc .), water bodies (groundw ater, surface 
water, etc.). 

Expo sure Pathways - The various pathways through which the 
contaminat ion at the site can reach the iden tified sensitive receptors are 
determined though developing the Conceptual Site Model. 

Components of Risk assessm ent 

The responsible party shall subm it their assessment report incl udi ng ESA I and II reports, along with 
risk assessment report and, wherever app licable, remediatio n plan specifying remed ial alternatives and 
selected remedial techno logies, proposed Site Specific Targets Levels (SSTL) indicating remedia l costs in 
executing remedial plan for approval of SPCBs/PCCs. 

It Is imperative that any assessment/ investigations underta ken by the responsible party should have a 
formal report with third party analytical reports . Any reports should also be reviewed and finally approved 
by SPCB/PCC or a third party auditor appoi nted by SPCB/PCC having expertise on the same. 

4.3 Liability for Remediation of Contaminated Sites 

Having completed the environmental site assessment (ESA I and 11) and risk assessment, as above, t he 
Responsible Party is also liable to undertake remediation activity, as applicable. With regard to selection 
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and implemen tation of remediation activity, the Res:>onsible Party shall 
submit to SPCBs/PCCs a detai led repor t based on ESA I and ESA II along 
with risk assessment repo rt, remed iation plan specifying most app licable 
remedial techn ology to bring the site-specific contaminatio n levels down 
to no risk or an accepted risk level (based on environment/ human health 
scenario) and estimated costs for remedia tio n. Upon review of the same, 
the concerned SPCB/PCC shall fix and impose remed iation ob ject ive and 
Site Specific Target Levels of requisite constituents of concerns along w ith 
intermediate target levels of each of the constitu ent v is-a-vis time schedule 
so as to mon ito r the progr ess of remediation in between also. Evaluation 
and fixatio n of the same may be carried ou t by the concerned SPCB/PCC 
of the ir own or by constituting Expert Comm ittee thereof. An ind icat ive 
appro ach for arriving at an appropr iate remediation optio n is given in the 
flow sheet in th is section. 

Once the said remed iation plan w ith site specific target levels is approved 
by the SPCBs/PCCS, responsible part y shall under take site remed iation 

accordingly. 
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The key paramete rs that ulti mately dictate the level anc costs of remed iatio n activities are same as ident ified 
fo r ESA i.e. ecology, CoCs, number of contaminants, Impact matr ix, Current and intended futur e land use 
(ind ustrial, commercia l, agr icultu ral, residentia l and combinations thereof), m igration of contaminatio n, 
Impacted recepto rs, Impacted media vo lumes, Free phase liq uids etc. 

4.4 Compensation Liabili ty 

In the cases where hand ling or disposal of hazardous waste has resulted into contamination t hat 
impacted appropr iate loss to livelihood, health related effects and impacts or damages to third party etc.; 
the responsib le party is liable to compe nsate for such losses by paying costs as decided by the District 
Magistrate or the concerned agency of the State/UT Govt., as the case may be. Compensations shall be 
app licable in case of loss of prope rty. loss of crop, reduce yield of product, loss of life, hospitalization costs, 
loss of flora and fauna etc., resulti ng out of such hand ling or disposal of hazardous wastes. 

The follow ing compensations are envisaged, but not limited to; 

a) Loss of proper ty 

bl Loss of crop 

c) Reduce yield of product 

d) Loss of life 

e) Treatmen t cost towards human health impacts 

f) Loss of flo ra and fauna (includ ing cattl e and livestock) 

Contaminated natu ral resources (soil, groundwate r, surface water and sediments) may have impacts on 
various recepto rs, wh ich need to be addressed when dealing with the costs and liabilities that have to 
be allocated to the responsible party . These may include compensation for Loss of property, loss of crop, 
1educe yield of produc t, loss of life and hospitaiizatio1 treat ment cost; cost liability for compensating for 
damages caused to flora and fauna, etc. 

It is not in the scope o f th is documen t to prescribe a detailed methodo logy for assessing aforesaid 
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compensation liability However, an indica tive list of possible impacts and recovery measures which may 
help in assessing compen sat ion liability is given in the following table : 

Table -1 : Parameters for assessing Indirect Compensation Liability 

Ecology X 

Agriculture 

lnfrastructure v X 

property 

Resettlement/ 
Relocation 

Health 

Injury 

Loss of life 

X X 

X X 

X 

Detenoration of the drinking 
water quality (groundwater, 
surface water) next to the site 
or In a distance from the site 

De str uc ti on/pe r I LI rba t io n 
of faunatnora species and 
habitats -- --
Loss 
conta 

of crops due 10 
mination or irrigation 
ontami nated water wi th c 

drinking 
water supply, i.e. supplying 
throug h pip ing, tankers or provide 

treatmen t stations and develo~ 
monitonng systemt Potential 
liab,htycost depend1 on the extent 
of the impact and magnit ude of 
the recovery measure1 

Develop monitoring. protection 
and conservation s)'1tems 

Provide monetary compe nsat ion 
for the loss of crops, provide 
replacement irr igation systems, 
provide replacement lands ------ -+'---D1stur bance or 

of publ ic 0 1 

infrast ructu res 

damage Provide 
private infrastructu res. 

(schools, infrastructures. 
ro~ds. sewage, etc.), structures 
in terr uption of publi c services 

replacement 
repa11 damaged 

build new 

Detcrl oration of the wel~ Definitive or temporary 
being 
living 

of populations and rese1t1ement/relocat10n 
conditions due to 

adver se effects of the 
contamina tion 

--l f-- -- +- -- -l-
X 

X 

Oise as e. allergies, emotion al Provide monetary compensation, 
and psy,:holog1cal effect health structures and health 

monitor ing program 

Burns, toxic inhalation, Move the victim from the 
physical impact by blast immediate area of fire, explosion, 
waves or spill (if this can be done without 

fu rther injury to the vict lm or you). 

Locate nearest emergency 
eyewash or safety shower. Remove 
any contaminated clothing from 
the victim and flush all areas of 
the body contacted by chemical 
constituents with water . Provide 
first aid as approp riate and seek 

I 
medical all ention. 

x Death due to chemical spill or Provide monetary compensatio n, 
occurrence of fire I employment to the any one 

member of the family - -- -~- -~ -- -- -- -- --~ -

Assessment of com pensation liabi lity and cost thereof for comp ensating the loss of livelihood , inju ry, 
treatment/ho spitalization costs, loss of life, damage to property , damage to crop and reduced yield of 
crops may be imposed by the Distr ict Magist rate or the concerned agency of the State/UT Govt., as the 
case may be. 
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a) Upon receipt of info rma tion and site inspect ion, SPCBs/PCCs taking cogn izance of a suspected impact 

to the environment and/o r po tential risk to human health, an immed iate respon se liabil ity of not less 

than INR 1 0,00,000/ · may be levied llp on the responsib le party for t he inci dent. This would captu re 

only the cost o f immediate response and Phase-I envi ronmental assessment . Allocating a liabil ity 

of INR 10,00,000/ · may not mean that the responsible party has to pay this amount, but that he is 

liable to pay for th is. This app roach wo uld be to encourage the respons ible party to investigate on 

his ow n (thr ough a third party aud itor and appropriately validated by the regulator), the impacts to 

the environment/ human health that have occurred on his account . In case the immediate response 

is initiated by SPCBs / PCCs, the responsible party has a liabi lity to pay two times the immed iate 

response liability i.e. INR 20,00,000/- and interest as decided by th e SPCB/PCC. 

b) SPCBs/PCCs shall also impose lega l and financial liab ilit y fo r undertaking ESA II, risk assessment and 
remediation wor k. 

c) As described in Section 4.2, the scope of assessment varies largely depend ing on the constituent; 

extent of contamination, locatio n, natu re of physical settin g, etc. and, ther efore, it is not possible to 

derive a simplis t ic form ula for allocating a financial liabi lity fo r assessment on the responsible party. 

It is, the refo re, recommended t hat initi ally, SPCBs/PCCs may include a minimum assessment liability 

of INR 20,00,000/- (in add ition to the immed iate response liabi lity) which may be increased up to a 

maximum of INR 4,50,00,000/ - depending on t he t ype and extent of contamination. The indicative 

cost for assessment and remediatio n works as given in Tab le 2 may be referred. Further, in addition 

to assessment liability, SPCB/PCC may impo se the remediation liability based on remediation 

technology and indicati ve costs there of give n in Table -2. The responsible party shall submit a bank­

guarantee equ ivalent to th e sum o f liabi lities for the assessment and remediation or for the amount 

as specified by SPCB/PCC. This howev er does not include compensatory liabilit ies that may still be 
present. 

d) Upon finalizat ion of remed iat ion objective and SSTL, the responsible party may approach SPCBs/ 

PCCs for deduct ion of site assessment liabi lit ies from the to tal liabi li ties imposed upon him in the 

form of bank guarantee. 

e) In the event that the respons ible party does not underta ke any of the above actions, in spite of 

the SPCBs/PCCs di rections, then SPCB shall undertake the immediate response, assessments and 

remediation wo rk to t he desired clean-up levels (in the larger interest of safe guarding t he environment, 

public health and other relevant manda tes under Central/State governme nt regulations) and fix 

the liability for the same by imposin g two to three times the costs Incurred along with interest, as 

decided by the SPCB/PCC. This w ill serve as a deterre nt for ope rators to follow the status quo of their 
contamina tion issue, and encourage them to act by th emselves. Furt her, in case the responsible party 

does not respond, SPCBs/PCCs shall file FIR under Code of Criminal Procedure (CrPC) or approach 

Nationa l Green Tribunal or appropr iate court s, as deemed fit , for init iating proceedings and recovery 

of the said amount from the responsib le party along w ith the inte rest. 
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f) In the event that the responsible party is not traceable, then the SPCBs/PCCs may undertake 
the immediate response, assessments and remediation on their own or by engaging third 
party. In case fund s are not available, they may approach respective State/ UT Governme nt for 
the same. Further, in such circumstances. FIR may be filed by SPCBs/PCCs under the Code of 
Criminal Procedure (CrPC) for necessary investigat ion and for identifying the responsible party 
and initi ate recovery of liabilit y equivalent to three times the cost incurred. 

g) The occupier , transporter, importer or operator of a facility , may insure for an appropriate 
amount (depending on types of hazardous waste, quantum, possible Impacts etc.) with 
Insurance company to meet vario us ewir onmental damage liab ilities includin g com pensation 
liability in the event of environmenta l damages due to handling and disposal of disposal of 
hazardous waste. 

5.1 Indicative Cost of liabilities for Site Assessment and Remediation 

It is to be noted that in the absence of any detailed database of sites having been assessed and remediated 
and the associated costs, a simplist ic approach is adopted for assessing the cost of liabi lit ies. Therefore the 
cost range wil l vary wide ly from case to case. 

Liability for remediation cannot be calculated or judged without undertaking preliminary assessments and 
investigati ons. However, in order to aid the SPCBs/PCCs in sett ing a baseline yardstick with wh ich they 
can hold the operator financially accountab le, based on current Ind ian scenarios, a reasonable and worst 
case likely costs (or liability) estimations are possible. It is expected that the initial assessments and liability 
allocatio ns, may be large, varying and at times inaccurate. Once a database of such liabil ities Is created. 
wit h more data, t he abilit y to allocate these costs/ liabi lities more precisely will increase. As a gu idance 
tool and for indicative purposes, in order to assist the SPCB/ PCC's, a very broad order of magnitude cost 
mat rix for allocating direct liability unde r some common Indian Hazardous Waste release scenarios has 
been presented in Table 2. it is emphasized that these costs are indica tive in nature, will vary on a case to 
case basis. between diff erent States, for differen t type of wastes, site physical setting. etc. 

Table 2: Indicative cost for Site Assessment and Remediation 

waste into environment 

can vary 
depenc ing on volume 
of breach, whethet 
1 he breach Is above 
ground surface 
or below ground 
surface, whether 
the groundwater 
resources have been 
contaminated etc. 
Costs can vary m 
r~latlon 10 the quantity 
of waste released, 1ype 
of wastes. e1c. 

Low range 11 applicable 
for basic excavation 
or above ground 
wastes aiid high 
range is applicable for 
SI1uatlons where breach 
has occurrt'd below 
ground con1amina1lng 
groundwate r resources. 
These complex 
situations of below 
ground breach can 
furt her be complicated 
and costly depending 
on the type ot 
contaminant leaching 
into the groundw·ater, 
the sensitive receptors 
using that groundwater 
resource etc.. 
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Spillage of liquid 20.00,000 to 22,500,000 
hazardous waste due 
to transportation 
Incident , including 
pipeline failures,. 
spillage from drums, 
tanks etc also included 

Dumping of hazardous 
waste on open grounds 
without secondary 
containment 

Costs less than 
10,000,000 may 
be applicable to 
small volumes of 
less than 1 ton and 
immediate lifting and 
transportattOn to TSDF 
and not residual waste 
further contaminatrng 
the subsurface 

20,00,000 to 35,000,000 

costs may be 
ble to sites 

the groundwater 

Low 
appllca 
where 
table 
and 
strata 
(examp 
layer, 
with 

IS very deep 
the overlying 

IS confining 
le thick clay 

competent rock 
no weathering 

or fr actures. etc.). 
costs may be 
ble 

High 
appllca 
liquid h 
lmmed 
to sen 
lncludl 
resourc 
water 
by hum 
fauna, 

where the 
azardous waste 
lately finds it 
sltlve receptors 
ng groundwater 
es. surfoce 

bodies used 
ans, flora and 

etc. 

Costs can vary I 0000,000 to 
depending on what 200,000,000 and higher 
type of environmental 
receptors are located 
in the immediate 
spill vicn ity (lake, 
river, stream, shatlow 
potable groundwater 
aquifer, flora/ fauna, 
human receptors, etc.) 

Costs will vary from 
a small dump (not 
exceeding 400 kg) 
to a large dump 
covering more than 
100 m2 spatial extent 
(not considering the 
vert ical depth). Costs 
will be higher for sites 
whe re •~roundwater 
table is shallow, where 
contami nants are 
carcinogenic. etc. 

10000,000 to 
250,000,000 and above. 

Low costs may be 
applicable to sites 
where the groundwater 
table is very deep and 
the overlying strata is 
confining (example 
thick clay layer, 
competent rock with no 
weathering or fractures 
etc.). High costs may be 
applicable where the 
liquid hazardous waste 
immediately finds it 
to sensitive receptors 
including groundwater 
resources. surface 
water bodies used 
by humans, flora and 
fauna. etc. 
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Improper handling and 10.00,000to 10,000,000 
storage of hazardous 
waste 

F1re 1nc1dcnt leading to 
spillage of hazardous 
waste/ contaminated 
runoff water 

20.00.000 ,o , 0.000.000 I 

_l_ 

. . . . . 
spa~al impacts (less 
than 10,000 m2), 
whereas higher co,ts 
are for larger spatial 
Impacts {greater than 
10,000 m2). Costs will 
also vary depend ing 
upon the local site 
settings, geology, 
hydrogeology, etc. 

I I I I I I I I I I I I Low com may be 
apphcable to sites 
where the groundwater 
table Is very deep 
and the overlymg 
strata Is confining 
(example th ick clay 
layer, competent rock 
with no weathering 
or fractures. etc ). 
Hrgh costs may be 
a. pplicable where the I 
liquid hazardous waste 
1mmed1a1efy finds 11 
to sen1111ve receptors 

I including groundwater I 
resource~ surface 
water bodies used 
by humans. flora M>d 

I fauna. etc. Costs are I 
also dependent on the 
type of contaminant 

~ to l :::, com may be I ;~~~O and higher applicable to sites 
where the water runoff 
Is low and contact 
wi th hazardous wastes 
has been minimal. 
Higher costs would be 
applKable to situations 
where large volume or 
contaminated runoff 
has migrated offslte, 
spills of hazardous 
wastes have occu,red 
due to the fire, etc. 

I The costs will also get 
magn1Md based oo 
the local site settings, I =~th lo groundwater I 

Note: The factors that should be accounted for in estimating remediation liabilities based on the 
remediation techno logies are given at Annexure-V. This Annexure may be referred by SPCBs/PCCs to 
estimate remediation liability . 
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The Rule 25(2) of the Hazardous Waste (Manageme nt , Handling & Transboundary Movem ent ) Rules, 2008 

stipu late s that "The occupier ond the operator of tf,e facility shall be liable co pay financial penalties as levied 

for any violation of the prov isions under these ru les by rhe State Pollut ion Control Board w ith rhe prior approval 

of the Central pollurion Conrrol Board." 

Section 15 of the Environment (Protection ) Act, 1986, lays down prov ision for penalty for cont ravention of 

the provisions of the Act and the Rules, orders and directions issued thereunder . The same is reproduced 

as below: 

15. PENALTY FOR CONTRAVENTION OF THE PROVISIONS OF THE ACT AND THE RULES, ORDERS AND DIRECTIONS 

(1) Whoever fails to comply with or contravenes any of the provi sions of this Act, or the rvl es made 

or orders or directions issved thereunder, shall, in respect of each such failure or contravention , 

be punishable with imprisonme nt for a term which may extend to five years with fine which may 

extend to one lakh rvp ees, or with both, and in case the failur e or contravention contin ues, with 

addirional fine which may extend to five thousand rupees for every day dur ing which such failure or 

contrav ention continu es after th e convdion for the first such failure or contraven tio n. 

(2) If the failure or contravention referred to in sub-section (I J continues beyond a period of one year 

after the date of convic1ton, the offender shall be punishable with impri sonmenr for a term which 

may extend to seven years. 

In view of above , financial penalty to be levied by the concerned SPCB/ PCC for any violation may be limit ed 
to maximum of on e lakh rupees per prov ision violated so as to ensure that levy ing of fi nancial pen alt y 

remain within th e brief of the Environm ent (Protect ion ) Act 1986, since the said Rules have been notified 

und er the Environme nt (Protect ion) Act, 1986. However, non -compl iance may attra ct violation of one or 

several provis ion s of the said Rules and thu s the tota l financia l penalty amount may be arrived by addi ng 

up number of provisions violated. Further, addit ional tine up to Rupees tive thousand rupe es for every 

day may also be imposed in case of failure cont inues by the responsible party beyond period by which 

remedia l/co rrectiv e measures wou ld have been implemented as suggested by th e SPCB/ PCC. 

SPCBs/ PCCs shall, therefore , send proposals of impo sing financial pen alty to be levied on defaulting party, 

as above, to CPCB fo r their app rova l. Such proposals shall include background and deta ils of each and 

every violation of various provisions laid down 1Jnder the Hazardous Waste (Managemen t, Hand lin g & 

Transboundary Moveme nt ) Rules, 2008, and financial penalty for each of such vio lations including the 
add itional fine for contin uing failur es, wh erever app licable. CPCB, upo n examining th e violatio ns, may 

approve the same. 

SPCB/PCC shall also ensure that case is fi led in th e court for Invoking criminal case as stipulated under 

section 15 of the Environment (Protection ) Act, 1986, especially in cases of gross viola tion s of the provisions 

of the said Act/ Rules. 

816



(i) Every SPCB/ PCC shall constitute an in•house team which may be named as•Hazardous Waste Incident 
Response Team" comp rising officials having expertise in the field of hazardous waste management , 
soil, hydrogeology , water poll ution.air pollutio n, and sampling/analysis. The object ive of the aforesaid 
team shall be to col lect all relevant data/sa mples/i nfo rmation which shall help in estimating / 
implementing environmental damage liability and financial penalty. tn case adequate analysis facility 
is not available with SPCB/ PCC, an arrangement may be made with EPNNABL accredited laboratory 
for this purpose to handle such situation at any given time. The team shall develop its own protocol 
for immed iate response assigning role of each of the officia ls/labora tory personne l etc. like team 
leader, sampling equipm ent mobilization (such as hand held X·Ray Fluorescence (XRFJ tool for metals, 
hand held Photo -Ionization Detector (PID)for VOCs, soil sampling toots, oil-water in terface probe, 
water level meter , etc.). field reconnaissance, data/ information collection, etc. The cost incurred in 
this regard shall be recovered from the responsib le party . 

(ii) In cases of receiving information about any illegal disposal or hazardous waste, that has occurred 
but not been reporte d by the responsib le party , the concerned SPCBs/PCCs shall act imm ediately on 
receipt of such information as per the protoco l ic'entifi ed in Section 4.1 o f these guide lines. 

(Iii) The following data/ samples/information (including but not limited to) may be col lected by the said 
Hazardou s Waste Incide nt Response Team: 

(a) Basic in form ation of incide nt as per format given In Annexure IV; 

(bl Background and possible causes of incident ; 

(c) Estimated quantificat ion of each of the affected media such as land, surface water, ground 
water, air quality , human population, flora. fauna, third party properties , etc. in terms of area 
(m2), volume (m3), numbers, percentage etc., as applicable and possible. In case air quality 
is affected , the same may be reported based on physical observation in terms of area and 
popula t ion under di rect impact. physical observat ion on air quality etc.; 

(d) Collection of hazardous waste samples (minimum 03 samples at different location) indulged 
in the incident for characterisatio n and analysis of parameters of concern (w.r.t. impacts/ 
contamination to land/surface water / ground water etc.) based on preliminary investigation; 

(e) Minim um 03 samples each of soil, surface wate r, sediment, grou nd water, ambient air etc., as 
the case may be, at different locations of affected areas as per the judg ement of the Hazardous 
Waste Incident Response Team. However, more number of samples may be required depending 
on nature of incidence /site condi tions; 

(f) Sampling of atleast one sample in unaffected area/up-gradient, as the case may be, of soil, 
surface water, sediment , ground water, ambient air etc. for comparison of contaminat ion/ 
Impacts and estimating liability ; 
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(gl Total number of provisions of the HWM Rules, 2008 and conditions of authoriS<1tion granted 
by the concerned SPCB/PCC that violated in the said Incident with elaboration of each of such 
violations. The S<1me shall help in estimating / implementing the financial penalty , and; 

(h) Note on emergency measures taken by responsible party to alleviate the effect of incident. 

More samples/data/information may require to be taken depending upon nature of incidence and site 

conditions. 

(iv) The Hazardous Waste Incident Response Team shall also co-ordi nate with the o fficer-in-charge 

of emergency or d isaster relief operat ion of the dist rict or other region of a state or Union 
territory specified by whatever designation by the Government of the said State or Union 

territory , and in whose jurisdiction the industry , process or operation is located. It shall also co­
ordinate with the statutory authorities or agencies, as the case may be, specified in column 3 in 

relatio n to places men tioned in column 2 against thereof of the Annexure I of this guidelines. 

(v) Based on the report of the Hazardous Waste Incident Response Tean1 and accident reporting 

(submitted by the responsible party ), the SPCB/PCC shall ensure that the immediate response 

measures are taken by the responsible party to contain further environmental damage. In case 
the said measures are not being taken by the responsible party adequately, SPCB/ PCC shall 

undertake such measures on its own or engaging a third party and two times the amount 
incurred In this regard along with interest shall be recovered from the responsible party as 

immediate response liability (as part of direct liability ). 

(vi) The SPCB/PCC shall obtain bank guarantee, equivalent to estimated assessment (including risk 

assessment) and remediation cost liabili ti es orfor the amount as decided by SPCB/PCC. from the 
responsib le party as early as possible but not later t han three weeks from day of the incidence. 

The cost In this regard may be estimated separately (i.e. for assessment and remediatio n work) 
by the SPCB/PCC on case to case basis. However, an indica tive cost In th is regard is given in 

Section 5.1 whic h may be helpful. 

(vii) SPCB/PCC shall ensure that ESA I report is received from the responsible party withi n four weeks 

of the Incidence and shall impose ESA II activity, wherever required, also taking into account of 
data/ Information /sampling results provided by the Hazardous Waste Incide nt Response Team. 

Upon receip t of sampling (ESA Ill and assessment plan by the responsible party along with the 

estimated cost . the SPCB/ PCC shall examine the same. SPCB/PCC may approve the same by 
modify ing or adding to the scope of the said sampling and assessment plan , if required. 

The approval of the aforesaid plan, Including risk assessment, shall be accorded by the SPCB/PCC to the 
responsib le party .ind the work of assessment thereof shall be monitored by the SPCB/PCC. 

Upon receipt of the assessment report, which shall also comprise of risk assessment. proposed remediation 

objective and remediation plans along with the cost and time schedule, SPCB/PCC shall examine the same 

and set remed iat ion objective/standard. If requ ired, SPCB/PCC may ask the responsib le party to submit 
any alternate remediatio n plan along with cost which has not been given In the said assessment report. 

The app roved remediation objective/s tandard sh;;II be executed by the responsible party w hich shall be 
monit o red by SPCB/PCC as per the tim e schedu les and phase wise concentration targets t hereofas declared 

in the assessment report so as to meet the said remed iation objective/sta ndard. During such mon itoring, 

few sampling and analysis thereof shall also be carried out by the SPCB/PCC for validat ion. 

Upon satisfactory completion of sampling and assessment work and acceptance of the same along with 
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finalization of remediation objective and remed iation plan and cost thereof, the SPCB/PCC may return the 
part of bank guarantee retaining the said remed ·ation cost. In case submitted bank guarantee value is 
lesser than estimated remediation cost or the amount specified by SPCB/PCC. th e responsib le party shall 
subm it addit ional bank guarantee with in a stipu lated time. 

(viii) Upon satisfactory com pletio n and validation of th e remed iation objec tive and standards (SSTL), 

SPCB/PCC may return the remaining bank guarantee subm itt ed by the respon sible party. 

(ix) For examining the assessment report , setti ng remed iatio n object ives/standa rds, remediation 
plan and closure reports, SPCB/ PCC may carry out the same of their ow n or constitutin g an 
expert comm it tee thereof. Further, to monitor wo rk of assessment and remediatio n, SPCB may 
engage a consulta nt having experience in the fie ld of contaminated site remediat ion. The cost 
incurred in this regard shall be paid to SPCB/ PCC by the responsible party. 

(x) In case the responsible party fails to unde rtake t imely assessment and remediation wo rk, 

SPCB/PCC shall carry out the same of its own or by engaging a consultant /contrac tor. In such 
case, SPCB/PCC shall impo se liability equivalent to two times the cost incurred on the same to 
the responsible party. The said liabi lity amount shall be recovered with interes t as applicable. 
Further, in case the responsib le party does not respond, SPCBs/PCCs shall file FIR under Code 

of Crimina l Procedure (CrPC) or approach Nat ional Green Tribunal or app rop riate courts, as 
deemed fit, for initiatin g proceedings and recovery of the said amount from the responsible 
party. 

(xi) In the event that the responsible part y is no t traceable, then the SPCBs/PCCs may undertake 
the immediate response, assessments and remediation on their own or by engaging thi rd 

party. In case funds are not available, they may approach respective State/ UT Governme nt for 
the same. Furth er. in such circumstances. FIR may be fi led by SPCBs/PCCs under the Code of 
Criminal Procedure (CrPC) for necessary investigatio n and for identifyi ng the responsible part y 
and in itiate recovery of liabi lit y equivalent to th ree times the cost incurred. 

(xii) For impos ing rate of interest on liabilit y amount to be recovered from the date w hen the 

same is raised, SPCB/PCC shall ensure that such rate of interest is fixed by the Government 
through order in compliance with the provisions stipula ted under section 9 of the Environment 
(Protection ) Act, 1986. 

(xiii) SPCB/PCC shall impose foll owi ng conditions in the existing and new authorisation issued 
to th e occupier, transporter, importer or operator of a facility under the Hazardous Waste 
(Manageme nt, Handling and TransboLnda ry Movement) Rules, 2008: 

(al Evolve and imp lement Emergency Response Plan (ERP) for hazardous wastes for which 

this autho risation is being granted considering all site specific possible scenarios such as 
spillages, leakages. fire etc. and thei r possible impacts. Mock drill in th is regard shall be 
carried out at regu lar interval oftime ; and 

(b) Provisions outlined in these guideli nes shall be followed by the uni t/ person. whom 

autho risation is hereby granted. 

A declaration on non-jud icial stamp paper shall be obta ined from authorised person/ unit that they w ill 

follow all provisions including the scope of subm itt ing bank guarantee stipu lated in thi s gu idel ines in the 
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event of spillage, leakage or fire while handling hazardous waste by t hem. All new aut horisations shall be 

granted only after ob tainin g the said declaration on non -judicial stamp paper. 

For ease in implement ing env ironmental dama ge liability on responsible party, all SPCBs/ PCCs may pursue 
with respect ive Govern ment for delega tion of power to the SPCB/PCC fo r recove ring amou nt, as ment ione d 

in this document, as land revenue from th e responsible party in case im mediate respon se/ site assessment/ 

risk assessment/ remediati on work, as applica ble, is carried out by th e SPCB/ PCC. 
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I S.No 

2. 

Th e Envir o n rr ent (Protecti on) Rules, 1986 

I Place at which the discharge of any 
environmenta l Pollutant in excess 
of prescribed standards occurs or 

is appreh ended to occur 

2 

Factories as delin ed under the 
factories Act, 1948 

(a) owned by Central Government 
and engaged ,n carrying out th e 
purposes of the /\tom ic Energy Act; 
1962; 

!SCHEDULE V J 
(See ru le 12) 

Autho ri t ies or agencies to be 
Intimated 

3 
- -- ---- ·· 

Appo inted und er 

4 

I. t he atomic energy regulatory Board The Atom,c Energy Act. 1962 l 
(AERBJ 

II. The Ministry of Environm ent and 
forests. 

(b) Fac tor ies othe r than those I. The chief Inspector of Factories. 

m entioned in paragr aph (al 

Mine as defined under the Mines 
and Minerals (Regulation and 
Development) Act, 1957 

II. The Inspector of Factories having 
local ju risdiction . 

Ill. The Ministry of Environm ent and 
Forests. 

The Factories Act, 1948. 

•do -

~ - - -1-- -- --- -- - -- - ---1------ --- - - -
1. Conservator of Ports r- lnd,an Port s Act, 1908 3. 

4. 

Port as defined under the Indian 
Ports Act, 1908 

Plantations as delin ed under the 
Planta11ons Labour Act. 1951 

~i-

II. The Ministry of Environment & I • --4 
Forests I 
I. The Chief Inspector of Plantations. The Plantations Labour Act. 19S I 

II. The Inspector of Plantation having 
local Jurisdictio n. 

1

111. the Ministry of Environment & 
Forests. 

_ _ L,_ __ _ _ 

821



5. 

6. 

I 

Motor Vehicles as defi ned under the : I. State Transport Autho ri ty The Motor Vehicles Act, 1939 
Motor Vehicles Act, 1939 

II. Regional Transport Aut ho rity 
having regional jurisdiction. 

I 
Ill. The Minisll y or Env iron ment & 
Fo rests 

Ship as defined under the Me rchant I. Director General of Shippi ng The Mercha nt Shi pping Act, 1958 
Shipping Act, 1958 

II. Surveyor havin g jurisd ict ion . -do-

Ill. The Ministry of Environmen t & 
Forests. 

Schedule II relating to rule 12 re-numbered as Schedule V vide G.S.R. 422 (E) dated 19.05.1993, published 
in the Gazette No. 174 dated 19.05.1993. 
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Schedule II [See Sections 15(4) and 17(1 )I Heads under Which Compensat ion or Relief for Damage 
May Be Claimed 

a. Death; 

b. Permanent, temporary, total or partial disability or other injury or sickness; 

c. Loss of wages due to total or part ial disabil ity or permanent or tempora ry d isabilit y; 

d. Medical expenses incurr ed for treatment of injuries or sickness; 

e. Damages to private property; 

f. Expenses incurred by the Government or any local authority in providing relief, aid and rehabili t ation 
to the affected persons; 

g. Expenses incurred by the Government for any administrative or legal action or to cope wi th any harm 
or damage, including compensation for environme ntal degradation and restoration of the quality of 
environm ent; 

h. Loss to the Government or local auth ority arising out of, or connected with , the activity causing any 
damage; 

i. Claims on account of any harm, damage or destruction to the fauna including milch and draught animal s 
and aquatic fauna; 

j. Claims on account of any harm, damage or destruction to flora includi ng aquat ic flora, crops, vegetables, 
trees and orchards; 

k. Claims includ ing cost of restorat ion on account o f any harm or damage to environment includ ing 
pollution of soil, air, water, land and eco-systems; 

I. Loss and destruction of any property other than private property; 

m. Loss of business or employmen t or both ; 

n. Any other claim arising out of, or connected with , any act ivity of handli ng of hazardou s substance. 
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Form 14 

(See rule 24 ) 

FORMAT OF ACCIDENT REPORT 

[To be submitted by the occupier or operator of a facility and the transporter to the SPCB/PCC] 

1. The date and t ime of the accident. 

2. Sequence of events leading to accident. 

3. The hazardous waste involvement in accident. 

4 . 

5. 

6. 

7. 

The date fo r assessing the effect s of the accident on health or the enviro nment. 

The emergency measures taken . 

The steps taken to alleviate the effects of accidents. 

The steps taken to prevent the recurrence of such an accident 

Place: Signature : 

Date: Designation 
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ENVIRONMENT POLLUTION INCIDENT REPORT 

I INCIDENT REPORTED BY (NAM E): ORGANISATION/ AGENCY: 7 
CONTACT No.: 

INCIDENT LOCATION: 

RESPONSIBLE PARTY'S NAME: PHONE & ADDRESS: 

HAZARDOUS WASTE INVOLVED 

FORM: SOLID O TARRYO SLURRY O LIQUID O OTHERS(Please Specify) .__ _ __ _, 

QUANTITY OF HAZARDOUS WASTE INDULGED: 

CHARACTERISTICS OF HAZARDOUS WASTE INDULGED: 

I 
EXPLOSIVE D CORROSIVE D TOXIC □ FLAM MABLE □ 

OTHER(Please Specify) .__ _ _ _ __ __, 

SOURCE OF HAZARDOUS WASTE INDULGED: 

I NAME OF HAZARDOUS WASTE INDULGED (INCLUDING COMM ON & TRADE NAME): 

CATEGORY AS PER THE SCHEDULE OF THE HWM RULES, 2008: 

DATE/TIME INCIDENT OCCURRED: 

TYPE OF INCIDENT: FIRE□ ACCIDENT□ SPILLAGES□ BREACH OF CONTAINMENT□ 

OTHER(Please Specify) '- - - - ---' 

• DURATION OF TIME: 

• l 
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Guidelines for Implementing Uabillt les for Environmental Damages due to Handling and Disposal of Hazardou s Waste and Penalty -

MEDIA POSSIBLY AFFEC TED: AIR 0 GROUND WATER O SOIL□ SURFACE WATER 0 

SUSPECTED LOSS OF AQUAT IC LIFE: Yes□ No□ 

TOP SOIL CHARACTER ISTIC IN THE AREA BASED ON PHYSICAL 
APPEARANCE ( silly, clayey, sandy, etc .): 

AQU IFER CHARAC TERISTICS: LOCAL POPULATION IN THE VIC INITY: 

SITU A TI ON DE SC R IPT ION : Below points may be answered, if possible, in addition to any other Information that might be 
avallable) 

G EOLO GY TYP E: (Sand. Clay. Slit, Weathered rock, fracture nxk., competent rock) 

DEPTH TO GROUNDWATER: (M BELOW GROUND SURFACE) 

G RO UN DWATER USAG E IN VICINITY: (Drinking, agricultural, bathing, was hing, industrial use ) 

GROUNDWATER VULNERABILITY: (Likelihood of contaminants reaching the grounctwater) 

GROUNDWATER SENSITIVITY: ( potential slgnlfieanc♦ of tny Impact) 

OTHER WATER RESOURC ES VU LNERABIL ITY & SENSITIVITY : 

RECEPTORS IN V IC INI TY : (Rcsidcnllal, industrial, :igrlcultural, marine life, wetlands, etc} 

CONDITION 

LEAKAGE□ LEAKING□ FIRE□ ACCIDENT□ SPILLAGESO0V ERFILL ILLEGAL□ DUMP□ 

ANY OTHER. PLEASE SPECIFY: I I 
EVACUATION CONDUC TED: Yes O No O IFYES, AT W HAT DISTANCE: 

HUMAN INJURIES: Yes □ No □ IF YES, HOW MANY AND WHAT TYPE: 

HUMAN CASUA L TY: Yes O No O IF YES, HOW MANY: 

EXTENT OF SPILLAGE/F IRE/ACCIDENT : 

I 

POSSIB LE SCENARIOS 

FIRE DUE TO INFLAMMABLE NATURE OF HAZARDOUS WASTE O EXPLOSION DUE TO IMPROPER 

HANDLING 0 
FIRE/ EXPLOSION DUE TO INCOMPATIBLE NATURE OF HAZARDO US WASTE □ LEAKAGES/SPILLAGES 

DUE TO CORROS ION 0 

SPILLAGES DUE TO FAILURE OF PIPING SYSTEMS O LEAKAGES/SPILLAGES DURING TRANSFER OF 

HAZARDOUS WASTES 0 
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SPILLS/OVERFILLS DUE TO MANUAL ERROR O SPILLS/FIRE DUE TO ACCIDENTS O ILLEGAL I 
DUMPING□ 

I SPILLS/LEAKAGES DUE TO FLOODING OF HAZARDOUS WASTE CONTAINMENTS O IMPROPER 

STORAGE/DISPOSAL 0 
SPILLS/LEAKAGES/FIRE DUE TO TECHNICAL ERROR 0 LEAKAGE OF HAZARDOUS WASTE LANDFILL 

PRESENT ON-SITE □ 
ANY OTHER. PLEASE SPECIFY: 

ANY KNOWN OR ANTICIPATED RISK· 

COMMENTS/REMARKS 

DATE: l TIME: I INITALS: 

I I 

NAME & DESIGNATION OF THE OFFICIAL REPORTING THE INCIDENT 

TELEPHONE# 

I SIGNATURE: 

~ 

~ 
I 
I 

I HAZARDOUS CLASS: I 
I 
I 

I 
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Factors to be accounted for estimating liability for remediation of soil, groundwater, surface water 
and sediment contaminate sites based on the remediation technologies 

Note: Considering large number of parameters that ultimately dictate the liability and costs for 
clean -up to the recommended leve ls, it is currently not possible to generate a comp lete table with 
exact costs. Each case/ site is unique in itself as each site has very different key critical parameters, 
each of which has a different weightage in terms of gravity or impact. 

Sr No Remediation Applkablllty Assumptions ColllmHII 
Technologles 

In• Situ Biological Treatments for Soil and Sediment Contaminated Sites 

I. I Bioventing Bloventi ng techniques Key Cost Drivers 1. Low degree of Operat ion 

Oxygen is delive red 
have been successfully 

1) Surface area is the 
& Maintenance (O&M) 

to cont aminated 
used to remediate primary cost d river 

intensity 

unsaturated soils by forced 
so ils contamin ated by 

2. Low degree of capit al 
air movemen t (either 

pet roleum hydroca rbon:;, Impa cts t he number o f 
investm ent 

ex trac tion or injec tion of 
no nchlor inated solvent,, injection/e xtractio n we lls 

air) to inc rease oxyge n 
some pesti cides, wood that are installed. The 3. Hig h reliabili ty & low 

concentratio ns and 
preservati ves, and ot her number of we lls installed maintenance 

stimu late biodeg radati on . 
o rgan ic chem icals. (and cost) increases with 

4. Low degree of general 
surface area. 

cost.s 
2) Soil conta ining sand 
and gravel p roduced 
signifi cantl y lower costs by 
reduc ing the number of 
injec tion / extr acti on wells 
that needed to be installed. 

3) Other factors include 
con taminant type and 
concen tr atio n, soil 
permeabili ty, well spacing 
and number , pump ing 
rate, and off -gas treatment. 
This technology does 
not require expensive 
equipm ent and relatively 
few personnel are 
involved in the ope ration 
and mainten ance of a 
b iovent ing system. Periodic 
maintenance moni toring is 
condu cted . 
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lrNe 11 1# tlnn 
11tdta11nu· 

Cam I II 

2. Bioremediatlon 

I The act ivity of naturally 
occumng microbes is 

I 
slimu lated bycircula11ng 
water-based solutions 

1 
through contaminated 
soils to enhance in situ 
biologkal degradation 
of organic contaminants 
or Immobili zation of 
1norgan,c contaminants. 
Nutr ients, oxygen, or ot her 
amendments may be used 
to enhance bioremedlation 

Bioremediation techniques 
have been successfully 
used to remcdiate soils, 
sludges. and ground 
water contaminat~d with 
petroleum hydrocarbons, 
sofvents, pesticides, wood 
preservatives. and other 
organ,c chemicals 

Factors that affect cost 
include the soil type 
and chemistry, type and 
quantity of amendments 
used. and type and extent 
of contamination 

1. High degree of Operation 

I & Maintenance (O&M) J 

intensity 

2. Average degree of capital 1 
investment 

3. Average reliabil ity & low I 
maintenance \ 

4. Low degree of general 
costs 

and contaminant I 
desorption from subsu1face 

materials. I 
'--3-. _,__Phytoremediatl_o_n ___ -l_P_h_yt_o_1e_m_ ed_i_a_t1o_n_m_a_y_-l l-K-e_y_C_o_s_t _D_rl-ve_r_s_ - - - --1--1. Low degree of Operatton 

be applicable for the & Maintenance {O&M) I 
Phytoremediation is a I) Scale of effort intAns·ity remediation of metals. , process that uses plants to 

1 

pesticides, sotven1s, Area of contamination is 

I remove, transfer, stabilize, 2. Low degree of capi tal 
explosives, crude oil, PAHs. the primary cost driver investment 

and destroy contaminants and landfill leachates 
,n soil and sediment. 2) Density of sampling I 
I 3. Low reliability & low 

Contaminants may be Primary cost driver of maintenance 

I 
either organic or inorganic. sampling cost; may be 1

4 
l d f 

I 
I 

directed by regulatory · ow egree O genera 

I 
costs • requirements. 

n- Situ Physl<AI/Chemlcal Trot ments for Soll •nd Sediment Contaminated Sites 

4. 

I 
Chemical Oxida t ion I 
Oxidation chemically 

I 
convert, hazardous 
contaminants to non• 

I 
hazardous or less toxic 
compounds that are more 
stable, less mobile. and/or 

1 
I inert. The oxidizing agents 

most commonly used are 

I ozone, hydrogen peroxide, I 
hypoc hlorl tes, chlorine, and 

1 chlorine d10xide. I 

I Data can be gathered from 
Chemical Oxidation for 
Groundwater 

I 

1

1. High degree of Operation 
& Maintenance (O&M) 

I 
intensity I 
2. Average degree of capital 

I investment I 
3. Average reliabil ity & low 

1 
I maintenance 

1

4. Average degree of l 
general com 

I 
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Guidelines for Implementing Liabilit ies for Environmental Damages due to Handling and Disposal of Hazardous Waste and Penalty -

Sr No Ramecllatlon Appllcllblllty Assumptions Callllllaldl 
Tachnologles 

S. Soil Vapor Extraction The target conta minant Key Cost Drivers 1. Hig h degree of Operation 

Vacuum is appli ed th rough 
groups for in situ SVE are 

1) Economy of Scale 
& Maintena nce (O&M) 

extraction well s t o create 
voes and some fuels. The intensity 

a pressure/ concentrat ion 
techno logy is ty p ically Quantity of materia l treated 

2. Average degree o f cap ital 
gradien t that induces 

appl icable on ly to vola t le has a large impact 
investment 

gas-phase vo latiles to be 
compounds w ith a Henry's 

2) Soil Type 
removed from soil th roug h 

law constant greater 3. High reliabili ty & low 

ext ractio n well s. This 
than 0.01 or a vapo r Based on the number o f maintenance 

tech nology also is know n 
pressure greater than we lls req uired 

4. low degr ee of general 
as in situ soil venting, in situ 

0.5 mm Hg (0.02 inches 
3) Can be radically d ifferent costs 

volat ilizatio n, enh anced 
Hg). Other facto rs, such 

if no i!irflow treatment is 
volatilization, or soil as the mo isture content. required 

organic content, and air vacuum ex-traction. 
permeab ility of th e soil, 4) The cost of In si tu SVE 
will also affect in si tu SVE's is site-specific, depend ing 
effectiveness. on the size of the site, the 

nature and amou nt o f 
contamination, and the 
hydrogeo logi cal setting 
(EPA, July 19B9). These 
factors affect the numb er of 
we lls. the blower capacity 
and vacuu m level required. 
and the length o f tim e 
requ ired to remed iate the 
site. A requirement for 
off-gas treatment adds 
significa ntly to the cost. 
Water is also frequent ly 
ex tracted dur ing the 
process and usually 
requires trea tm ent prior to 
disposa l, further adding to 
the cost. 

6. Solidification / The targe t contaminant Costs for Solidificatio n/ 1. Average degree of 
Stabilization group for in situ Stabilizat ion processes Operation & Maintenance 

Con tami nants are 
Solidi fi cat ion IS tab i I izatio n vary w idely accord ing to (O&M) intens ity 

physically bou nd or 
is generally inorganics materials or reagents used, 

2. High degree of capita l 
enclosed wit hin a stabil ized 

(includi ng radion uclides). the ir availability, project 
investment 

mass (solid ification). 
size, and chemical nature 

or chemical reactions 
of conta minants (e.g .. types 3. Hig h reliability & low 

are induced between and concent ration levels for maintenance 

the stabilizing agent 
shallow app lications). The 

4. Low degree of ge neral 
and conta minants to 

major factor dri ving the 
costs 

red uce t heir mobi lity 
selection process beyond 

(stab ilization). 

I 
basic waste compatib lllty is 
the avai lability of suitable 

I reagents 

In- Situ Thermal Treatment for Soil and Sediment Contaminated Sites 
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7 

~onafo< lm~ting ~bel tlftlo< EnwonmfflQIO.~ due! toH.l~!'!l •nd ~lolH.uMdousWastond Pl 

•• IC SI 
Tedi ..... 
Thumal Tr.atm•nt 

Steam/ hot aor lnJectoon 
or electrrcal resistance/ 
I electromagn~toc/fiber 

opttc/rad10 lrt"quency 
I he•ting Is used to Increase 

I 
the volatihzatoon rate of 
semi-volatiles and focll1tate 

I extraction. 

""' tar 

H,gh mo,sture content " 
I a !Imitati on of standard 
SVE that thermally 

I enhancement may help 
overcome. Heating. 

I 
cspeoa lly radio frequency 
heating and electrical 

I 
resistance heating can 
Improve air flow in 

I 
high moisture soil! by 
•vaporatlng water. The 

I sy~tem ,s designed to 
trPat SVOCs but wil 

I consequently treat voes. 
Thermally enhancPd 

... plll LI 

Key Cent On••~ 

I) Seti Type 

The primary cost driver 
Is soil type. whkh once 
again determines ,1'>11 
permeability For thermal 
t reatmcnt, soils of lower 
permeability (slits/silty• 
days) aIc less e<penslve to 
1emedla1e as they 1equl1e I leu gas now. 

21 Depth to Top/fhockness I of Contaminated Area 

I SVE technologies also I The s«ondary cent 
are effective in treating drivers are depth to the 

c, I C 

I Htgh degrtt of ~atton 

I 
& Ma1n1enance (O&M) 
intensity 

1
2 High degree ol capital 
Investment 

I 1 High rehabtlity & low 
I m?ilntenance 

1

4. Average degree of 
general costs 

I 
I some ~hctdes and I top and thickness of the 

fuels. depending on the contaminated zone. A 

I l tt'mperatures achieved by I deeper ind thoc~e, ,eg,on j 

I 
th<' system. or contaminated soil> has 

_ I h,gher re~1al cents i 
ffi:'s 1tu Blologkal TrutnMnt for Soll and s.dl_,,t Conumlnat.cl Slt•s (assuming oca_v_a-tl'-o-n)--- - - --- -1 

I 8. 1 Blopiles 8lop1le treatment has been Costs are dependent on-t-h-,~-,-'-. L- ow--d-eg_r_e_e_o_f_O_p_e_ra-t1_o_n--4 

I c. _., 
11 1 

ed applied to treatment ol contaminan t, procedute to & M4Intenance (O&M) \ ~cavatai so s ore m x 

I . h 11 d , d nonhalogenated VOC> be used, need lor addluonal lntens1ry 

I Wll so umen ITT(?l'h S an 
I d 

. bo d and fuel hydrocarbons. pre and post-tteitmen~ 

l P ace In a v.,,,oun 2. L= d""ree of capital 
I It I 

• ., d Halogenated voe, . SVoes, and need lor air emission v~ '" 

I 
enc osurcs. s an aciate uwestrnent 
t t 1 . and pesticides also can be control equipment. Olopllc, 

I s a IC p, "
1 

comh poh stong t 

I 
treated, but the process are relatively s,mple and 3. High reliability & low 

I process n w ,c compos . I I . . f ed 1 1 nd effectiveness will va1y and require few pe1sonnel maintenance 

l is orm nto Pl es• ma be a pticableonly to for o ration and 

I aerated with blowers or I Y P d . hi I I pe 14. Low degree ol general some compoun s w,t n ma ntenance . 
vacuum pumpi . costs 

1 these contaminant groups. 

Ex· Situ Physkal/Ch.,,,k~_,,ts for Soll and s.dlnMnt Conu mlnat.cl Sltff (HS<lmlng •xuvation ) 

9. I Chemic. I Reduction/ 
Oxidation 

Reduc11on/o x1dat,on 
ctiem1ully convetts 
haurdous contaminants to I 
non-hazardous o, ~s tox,c 
compounds that are more 
stable, less mobile . and/or I inert. The oxld121ng agents 
most commonly used are 

I ozone, hydrogen peroxide, 
hypochlorrtts . chlorin• . a:'.Ld 
chlorine dioxide. - -- _ _ ___ _ __ _,__ _________ .... __________ .J 
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10. Soil Washing The target contaminant j Key Cost Drivers 1. High degree of Operation 

Contaminants sorbcd 
groups for soil washing a·e 

1) Economy of Scale 
& Maintenance (O&M) 

SVOCs. fuels, and heavy Intensity onto fine soil particles 
metals. The technology Quantity of material treated 

are separated from bulk 
can be used on selected has a large Impact 

2. High degree of capital 
soil in an aqueous-based investment 
system on the basis of 

VOCs and pesticides. The 
2) Processor speed 

technology offers the 3. High reliability & low panicle srze. The wash 
ability for recovery of Also depends on the maintenance 

water may be augmented 
metals and can clean a amount of waste being 

with a basic leaching agent, 
wide range of organic and processed 

4. Average degree of 
surfactant. pH adjustment, 

inorganic contaminants 
general costs 

or chelating agent to help 
from coarse-grained soils. 

remove organics and heavy 
metals. 

11. Solidification/ The target contaminant Key Cost Drivers I . Average degree of 
Stabilization group for ex situ SIS is 

I) Type of Waste Operation & Maintenance 

Contaminants are 
inorganics. including (O&M) Intensity 

physically bound or radionuclides. Most SIS Moisture content in the 
2. High degree of capital 

enclosed within a stabilized technologies have limited sludge drives up costs investment 
mass (solidlficatlon), 

effectiveness against compared to solid 

or chemical reactions 
organics and pesticides, 

Contaminant concentration 3. High rellablll ty & low 

are induced between 
except vitrification which 

and type determine the 
maintenance 

the stabilizing agent 
destroys most organic 

amount of reagents added 4. low degree of general 
and contaminants to 

contam inants 
to the waste to attain costs 

reduce their mobility the required treatment 
(stabilization). standards 

2) Size of the mobile sis 
system 

Choosing the correct 
size mobile s/s system 
to adequately handle 
the throughput of waste 
volume 

Ell· Situ Thermal~ for Soll and Sedl- Contaminated Sites (N1umi119- • ltonl 
12 l 1ndneration Incineration is used Key Cost Drivers I . High degree of Operation 

High temperatures, to remediatc soils 
1) Type of waste 

& Maintenance (O&M) 

870• UOO 'C, are used to 
contaminated wit h Intensity 

combust (in the presence 
explosives and hazardou1 Debris < Soll < Sludge < 

2. High degree of capital wastes, particularly Sediment 
of oxygen) organic 

chlorinated hydrocarbon1. investment 
const ituent s in hazardous 

PCBs. and d1ox1ns. 
2)Quantity 

3. Average reliability & low wastes 
There is only a INR 18000 maintenance 
- INR 24000 gap in cost for 

4. High degree of general quantities ranging from 
costs 

S,000 - 100,000. J 
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13 Therma l Desorp tion Thermal desorptl()n Key Cost Drivers I. High degree of Operation 

Wastes are heated to 
1 sy,tems have varying I ,, Economy ofS<,1le I & Maintenance (O&M) 

dNJrttS of effectnieness ,nten!lty 

I volallltZe waterAand organ ic I against the full sp,ctrum or I Quantity ol materoal treated I 
2 

H. h...,, 
1 1 contam inants. carr~ . ha 

1 
• ,g =,.,ee o cap,ta 

I I 0<91noc contam1n•nts. I u arge impact I gas or vacuum system mvestment 

I 
transports _vola~hzed water I The target contaminant 21Mo1sture con tent 13_ Aver e reliab, h & low 
and organocs 10 the gas groups for low 1

1 
Ired h ag ty ntreases requ eat maintenance 

treatment system . I TNnpertture lhe<inal I i ( 
1 1 1 

) I 
I Desorpllon (LTTD) systems nput increas ng ue com 4. Average degree of 

are nonhalogenated voes I genera l costs 
and fuels. The technology 
can be used to treat SVOCs 
at reduced effect iveness. 

The target co nta rrinan ts 
for High Tempera ture I Thermal Desorption (LTTO) I 

I I arc SVOCs. PAHs. PCBs, 
and pest icides: however , I 

I I I voes and fuels also may be I 
I 

treated. but treatment m1y l ; be ltsstost-effecwe . : I eom.i-t for Soll_. 
I 

14 Londfill u p Ltndfill ups may be LtndM ca pure genert lly 

Landfill caps are used I temporary or final. I the lras t expMsive way 

for contaminant source 
Temporary caps can be 10 manage the human I installed be fore final I healt h and ecological risks 

control . I closure to minrmbe I effect ively 
ge nera tion of leachate unt il 
I a be nerr eme dy is selected. I 

They ore usually used to 

I I mln lmrze Infiltratio n when I 
the undefly lng waste mass 

I I Is undergomg settling . J 

I I A more stable base will I thus be provided for the 

I I final cove, , reducing the I 
I 

cost of the post-<losure 
I marntenance. landfill caps I 

also may be applied to 
1 waste masses that are so 1 I large that other treatment I 

Is Impractica l. 

Other TNatment for Soll •ncl Sediment Clll'ltamlnated Skfl 

I 
IS . Excavation , Rttriev1I, and hcavatlon and oli •site These esumates ,nclude 

Off-Site Disposal disposa l is applicab le to excavation/removal, 

I Contaminated materia l 1s 
the complete range of transpotldUon, and 

removed and ttan.spo,ted I contaminant groups with I disposa l at a RCRA 

I to permined off-site 
no par11cular target group . permitted facility. 

I h cavatlon and ol' -site by I Add luona l t Ojt of 
treatment and di<pos.,l I relocaur,g the waste to a I treatment at d rsposal I facilitie1. Pretreatment may d ,fferent (and preiUmably lac11ity may all.O be 
be required 

safer) !lie requ l1ed. Excavallon 

L__.___ I and olf -s1te disposal 1s a 
relatively simple _____ _._ 

I Avertge degree of 
I Operat,on & Maintenance 
I (o&M ) m1ens1ty 

2. High degree of cal)ltal 
I investment 

13, High reliab ility & low 
maintenance 

14. Low dN)ree of general 
I costs 

I 
I 
i 
I 
i 
I 

I t . lowdegreeofOperat1on 
J & Maintenance (O&M) 

Intens ity 

I 2. Low dNJree of capital 

' investment 

13. High rehab1hty & low 
maintenance 

I 
I 

l 
I 

I 
I 

I 
I 
I 
I 
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Guidelines for Implementing Liabilities for Environmental Damages due to Handling and Disposal of Hazardous Waste and Penalty 

SrNo llaMdlatlon Applkablllty AuumptloM c:-_.. 
Technologies 

process, with proven 
procedures. It is a labor· 
intensive pract ice wi th 
littl e pot entia l fo r furthe r 
automati on . Add itional 
costs may include soil 
characterization and 
treatmen t to meet land ban 
req uirem ents. 

In• Situ Biologica l Treatments for Groundwater and Surface Water Contaminated Sites 

16. Bioremed iation Target contam inants Variables affect ing t he cost l. High degree of Operation 

The rate of b iorem ediation 
for enhanced are t he natu re and depth & Maintenance (O&M) 

of organic contaminants biodegradation processes o f t he contam inants, use intensity 

by microbes is enhanced 
are nonhalogenated of b ioaugmentation and/ 

2. Average degree of capital 
by increasing the 

voes, no nhaloge nated or hydroge n peroxide 
investment 

concentratio n of electron 
svoes. and fuels. or nitrate addition, and 

acceptors and nutrients 
Pesticides also should ground wate r pumpi ng 3. Average reliabi lity & low 

in ground water, surface 
have limited treatabili t>, rates. maintenance 
Nitrat e enhancement has 

water, and leachate. 
prima rily been used to 

4. Low degree of general 
Oxygen is the main 

remedia te ground water 
costs 

electron accepto r for 
aerob ic b ioremed iation . 

con taminated by BTEX. 

Nitr ate serves as an 
alternative electron 
acceptor under anoxic 
conditions . 

17. Monitored Natural Target contaminants for There are costs for 1. High degree o f Operat ion 
Attenuation natural attenuation are modeling and monitoring. & Main tenance (O&M) 

Natural subsurface 
voes and svoe s and Modeling determines intensity 

processes- such as 
fue l hydroca rbons. Fuel whether natu ral 

2. Average degree of capital 
dilution, volatilization. and halogenated voes attenuat ion is a feasible 

investment 
biodeg radation , 

are common ly evaluated remed ial alternative. The 

adsorpt ion, and chemical 
for natural attenuation. most significa nt costs 3. Average reliabi lity & low 

reactions with subsurface 
Pesticides also can be assoc iated wi th natural maintenance 

mater ials-are allowed 
allowed to natura lly attenuation are most 

4. Low degr ee of gen eral 
to reduce contaminant 

atte nuate, but the process often due to mon itoring 
costs 

concentrations to 
may be less effec tive and requirements1 which 

acceptable levels. 
may be app licable to only include two major parts• 
some compo unds with in site character ization and 
t he group. performance monitoring. 

Site characterization 
determines the extent 
of contaminatio n and 
con tami nant degr adatio n 
rates. Performance 
mo nito ring tr acks down 
contaminants migration 
and degr adation and 
cleanup status 
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Gu~!Mi for lmplffflffl!J!:!9 LI•bilrties for E,,wonmenul !Mmages due IO Hlnd[Jng ind Olspo,.,I of Hazardous WMte ind 

• . ,, • II I •• ' Tedi .... 
Phytoromodlation Phytoremed,ation can be 
Ph med 

I 
f used to clean up organic 

ytore h iat,on s ~ set O I contaminants from surface 
processes t at uses pan ts water ground water 
to remove, transrer, stab1hze I I h' nd ' 1 and destroy orga nic/ eac ate, a munic,pa 

I I I 
and Industr ial wastewater. 

morgan c contam nat on 
in ground water, turf ace 
water, and leach,11e. 

~ 

··• I 

Key Cos1 D11vers 

11) Scale ol efforl 

Are• or con tamination Is 
the primary co,t driver 

2)Tree size (maturi ty) Is the 
secondary cost driver. 

1, 7 

.I 
1 

1 Low degree of ~• tion 
& Maintenance (O&M) 

\ Intens,ty 

I 
' Low degree of capita l 
investment 

1
3. Low rehab,hty & low 
maintenance 
4. low degree of general 
com 

In- Situ Physlcal/Chemlcal Treatments for Groundwat•r and Surface Water Contaminated Sit• • 

19. Air Sparglng The target contaminant Key Cost D11vers 1. Low deg ree of Operatron I Air ~ 1nJected Into I ~!!r~•;
1
~a rging are I 11 Surfact •r•a I !:~~;nance (O&M) 

saturated matrices to (comamman t onentat1on) 

I remove contaminants I 12 low degree of capital 
Surf.ce arc• or t t 

through .ola11hato0n irwes = 
I 

contamination ,s the 
J ll•gh reliabih ty& low pnmary cost drn,e, and 

directly affects the quant,ty I of air sparge poinu 

2) Depth 10 Contam1nat,on 

I I Depth Is tho secondary cost I 
I 

dnver . Co>t increases wi th I 

rN1ntenance 

4 . Low degree of general 

I depth since It 1mpac1S Ihe 
I-- dnlllng com. I 20. Bioslurplng -- - - -~- 8-,o-s-lu-rp_l_n_g_c_an_be ___ ...., __ ~-- ----+-I- 1._L_o_w_d_eg- re_e_o_r_O_p_e_r_at-lo_n_, 

successfully used & Maintenance (O&M) 
Bioslurping combines I to remedlate soils I lnte sit" 
the two remedial n , 

f contamina ted by 2. low degree of capita l 
approaches o b ioventi ng I petroleum hydrocarbons. I 
af nd vacoduum•enhanced It Is a cosi-effecllve in investment 
ree-pr uct recovery. 3. Average reliability & low 

situ remedial t echnology I 
I Broventlng. 1t1mulates the I ... 1 sJ maintenan ce tn"t simu taneou y 

aerobi< btoremediat~ or accomplishes LNAPL 4 , Low degree of general 

I hydrocarbon contaminated I I d .1 I costs ,~mova an SOi 
so,I~ Vacuum·enhanced re~lallOn in thevado>e 
free product recovory I extracts LNAPls from the 
cap, l~ry fnngt and the I water table . ,_ __ I 

zon<>. 81oslurp,n9 is also 
appl,cable at s,tes with a 

I 
deep ground water table 
(>JOft_). 

21. I Chemical Oxidation 

Ox1da110r1 chemi<.ally I 

Key Cost Dnver> 
1

1. High degree or Opera11on I 
1 l Economy of Scalr & Maintenance (O&M) 

I 
converts hazardous 
contaminants to non• 
hazardous or less to•ic 
compounds that are more 
stable, less mobile, and/or 
Inert. The oxld l>lng ogent, 
most commonly used are 

I ozone, hydroge n peroxide, I 
hypochloritcs. chlorine, and I chlorrne dioxide. 

I Quantity or materlal ueated I inten>ity I 
has a large ,mpact 2. Average degree or cap ital 

1nvcs1ment 

1

2) Mo isture conten1 In 
waste 

I Sligh t Increase In costs 
between soil and sludge 

1

3) Cont•minan t 
concencrations 
High innuent and low I effiuenl concentratlon1 will 
dnveupcosts --- -

I 1. Average reliability & low I 
maintenance 

14. Average degree or I 

1 

general costs 

1 

I 
-
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Guidelines for Implementing Liabilit ies for Environmental Damages due to Handling and Disposal of Hazardous Waste and Penalty 

SrNo lllss1cll1llon Appllcablllty Auumpllons Commanll 
1-hnologles 

22. Dual Phase Extra ction The target contam ina1t Key Cost Drivers 1. High degree of Ope ratio n 

A h igh vacuu m 
groups fo r du al ph ase 

1) Soil Type 
& Maintenance (O&M) 

system is applied to 
extract ion are VOCs and in tensity 

simultaneously remove 
fuels (e.g., LNAPLs). Dual Soil type dete rmin es 

2. High degree of cap ital 
various combinations of 

phase vacuum extraction is permeability, which is the 
investment 

contaminated ground 
more effec tive than SYE for pr imary cost d river. Dual 
heter ogeneo us clays and phase extraction works 3. Average reliability & low 

wa ter, separate-phase 
fine sands. best for permeable sand- maintenance 

petroleum produc t, and 
silt mixt ures. Impe rmeab le 

hydroca rbon vapor from 
(clayey) o r excessively 

4. Average degree of 
the subsurface . 

permeable (gravel/ sand) 
general costs 

soils are more recalcitrant. 

2) Depth to Base of 
Contami nation 

Depth to the base of 
contami nation is the 
secondary driver, as an 
increased thickness and 
depth of contam inated 
groundwater increases 
cost. I 

23. In -Well Air Stripping The targe t contamin ant Data Not Available I . Average degree of 

Air is injected into a do ub le 
g roups for vacuum vapor Operation & Maintenance 

screened we ll. lifting the 
ex tract ion are halogenated (O&M) intensity 

wate r in t he well and 
voes , svocs, and fue s. 

2. High degree o f capita l 
forcing it out the upp er investme nt 
screen. Simu ltaneous ly, 

3. Average reliabil ity & low 
additional water is drawn 
in the lower screen. Once 

maintenance 

in the well, some of the 4. Average degree of 
vo es in the con taminated general costs 
g round wate r are 
transferred from the 
d issolved phase to the 
vapor phase by air bubb les. 
The con taminated air rises 
in t he well to the water 
surface where vapors are 
d rawn o ff and treated by 
a soil vapor extraction 
system . 

24. Passive /Reactive Target con tam inant groups Key Cost Drivers 1. Average degre e of 
Treatment Walls fo r passive treatment wa lls 

1) Economy of Scale 
Operat ion & Maintena nce 

These barriers allow the 
are voes, SVOCs, and (O&M) intensity 

passage of wate r wh ile 
inorgan ics. The techno logy 2) Quanti ty of material 

2. High degree of capital 
causing the degradation o r 

can be used, but may be treated has a large impact 
investment 

removal of contaminants. 
less effect ive, in treat ing 

3) Width of the plum e to 
some fue l hydrocarbons . 

be treated 
3. Low reliability & low 
maintenance 

• Choice of sup plementa l 
4. Average degree of 

amendme nts 
gene ral costs 

• Add itio nal moni tori ng 
requi red by regulato rs 
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In· Situ Th•rm•l rr.atma nt for Groundwat• r and Surf au Water Contamlnat~ Sit• • 

2S Thermal TrHtment The tar9l't contaminant The mo,t s,9n1f\can1 factor I groups for hot water or I affecting cost Is the ume 
steam nushing /mipping or treatment 01 trutment 

l an aquifer th rough are SVOCs and ruels. rate. With the mobile 
inJect,on welli to vaponze 

I 
volatile and scmivolatlle voes al~o can be treated system. treatmen t rate Is 

by th is technology, but mnuenced prim411ly by 
con1amlnan1s Vaporozed 
componen ts rise to the there are more cost • the sorl type. waste type, 

I effective processes for sites and on-line efficiency. 
unsatura ted ,one whore contaminated with VOCs. Cost estim.1tes ror this 
they are removed by 
vacuum extraction and technology are strong ly 

I then treated de pendent on the 
treatment rate and range . 

l Steam Is forced Into 

l High degrtt of Opem,on I & Maintenance (O&M) 

I 
intensity 

2. High deg ree of capital 
Investme nt 

1
3. Average rel,ability & low 
maintenance 

4 Avt!r<)ge dl'gree or 
general costs 

~ Situ Biologic al n .. tment for GroundwatH and SUrfac• Wat•r Contam lnat~ Sit•• 
26 I ConJ tructe d WetlandJ I Constructed wetlands have I C>ata Not Ava~.ible I • · Aver.)9e degree of 

Operation & Maintenance I (O&M) Intensity I Th rt 
~ most commonly been used I 

I e
1
condn :'.'."~ 1 •n wastewater treatment ror I wet a s ..... s.-u treatment 

h
.........., 

1 
controlling organK maner. 

I 
tK •n.rvo:11 U~ NlUfil 

h I db, log I nutnent\, such as nnrogen 

I geoc em,ca an ° ,ca I and phosphoru\, and 
processes inherent ,n •n .. ~ __ ,. •. 

suspen""' x-uimen= 
art1ficlal wetland ecosr-tem 

1

10 accumulate and remove I 
metals. explosives, and 

I 
other contaminants trom I 
influen t water,. I 

2. High degree of cap,tal 

1

4. Average degree of 
ge neral costs 

I 
Ex• Situ Physlu l/Ch•m lu l T,..tment for GroundwatH and Surfaa W- ContaminatN Sltff 

27. I Adsorpt ion/Ab sorpti on I The targ et cont aminants I 11. High deg ree of Operatfon 
groups for adsorption/ & Maintenance (O&M) 

In liquid adsorption , I absorption processes are 

I solute1 concentrate at I 1 •ntens,ty I 
the surface of a sorbent, most organic contaminants 2. Average degree of capi tal 
,k b _,. •k~ and selected inorganc Investment 
u,ere, y f11:VUCmg ui,cir 

I I h b lk I contam,nants from l1qu1d I I I b,1· & 1 concentrat,on n t e u 3, Averagere 1a rty ow 
liquid phase and gas Streams. maintenance 

_j_ l 4 High degree of general h;- - -- - _________ _,_ _________ co_s_t_s ___ __ _ _ _ 

28. Adv.need Oxldatlon 

I 
Pract>eally any org.,nic Factors that influence the 

1

1 High degree of Operabon 
Proctuu contaminant that rs react,ve I co.i to 1mplement,ng W / & Marntenance (O&M) 
Advanced Oxidation with the hydroxyl radical oxidation include: Intensity 

I can potenualty be treated I I ProceS>es 1nclud1ng · Types and concentrauon 2 High degree of capital 
ultraviolet (UV) rad,auon , of contamrnants (as they Investm ent 
ozone . and /0< hydrogen affect ox,dizcr selection , 
peroxide arc used ox,d,zer dosage , UV hght 
to destroy organic inten sity, and trea tment 
contaminants as water time) 
flows into a treatment 
tank. rr ozone Is used a, 
the oxidizer, an ozone 

I destruwon unrt Is used 10 
treat collected off gases 
from !he treatmen t tank 
and downstream units 

I where ozone 9• s may 
collect . or escape, ----- _L_ 

• Degree or con taminan t 
destr uction req uired. 

• Desucd waler now rat~s. 

I . Requlremenn for 
pretreatment •nd lor post 

__ __ l_tr_e_atm~ _ 

1
3 Ave•~• retaat,,J,ty & low 
maintenance 

14. Aver•ge degree or 
I general costs 

I 
I 
l 
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SrNo Rn1A 11 .. An1 mplllftl Coax a 

29. 

30. 

31. 

Tads ...... 

Air Strip ping 

Volatile organics are 
partition ed from ext racted 
ground water by increasing 
the surface area of the 
contaminated water 
exposed to air. Aeration 
methods include packed 
10wers, di ffused aeration, 
t ray aeration, and spray 
aeration. 

Granulated Activated 
Carbon {GAC)/Liquld Phase 
Carbon Adsorption 

Ground water Is pumped 
through a series of c.inosters 
or columns containing 
activated carbon to 
whKh dissolved organk 
contaminants adsorb. 
Periodic replacement or 
regeneration or saturated 

Au stnppmg Is used 
10 separate voes from 
water. It is ineffective for 
Inorganic contaminants. 
Henry's law constant 
Is used to determine 
whethe r air stripping will 
be effective. General!~. 
organic compounds with 
constants greater than O.Ql 
atmospheres· m3/ mol are 
considered amenable to 
stripping. 

The target contaminant 
groups for carbon 
adsorption are 
hydrocarbons, SVOCs and 
explosovPS. 

Key Co51 Drovers 

• Influent flow rate 

• RelativHo ntamlnant 
volat1hty 

• Off-gas treatment {when 
necessary) 

Costs associated with 
GAC arc depend ent on 
wastestream flow rates. 
type of contam,nant, 
concentration of 
contaminant. mass 
loading, required efftuent 
concentration, and si1e and 
timing requirements. 

I. High degree of Operat ion 
& Maintenance {O&M) 
lnumsity 

2. Average degree of capital 
Investment 

3. High reliability & low 
maintenance 

4. Low degree of general 
costs 

1. High degree of Operation 
& Maintenance (O&M) 
Intensity 

2. Average degree of capital 
Investment 

3. High reliability & low 
maintenance 

4. Average degree of 
general costs 

carbon is required . ----+---- -- ---- -+------- --- -+------ --- --i 
Groundwater Pump ing/ 
Pump and Treat 

Ground water pump ing 
Is a componen t or 
many pump-and-treat 
processes, which are some 
of the most commonly 
used ground water 
remediation techno logies 
at contaminated \ites. 

Cost varies from site to site 
for ground water pump and 
treat technology. 

I . High degree of Operati on 
& Maintenance (O&M) 
Intensity 

2. High degree of capital 
Investm ent 

3. High reliability & low 
maintenance 

4. High degree of general 
costs 

---i--- -------t------ --- -+--- - - ---- - -i 
32. Ion Exchange Ion exchange can remove 

dissolved metals and 
radionuclides from 
aqueous solutions. O:her 
compou nds that have been 
treated include nitrate , 
ammonia nitrogen, and 
silicate. 

Key cost factors Include: 

-Pretreatment 
requirements. 

•Discharge requlremei,ts 
and resin utlllzaUon. 

-Regenerant used and 
efficiency. 

I. High degree of Operation 
& Maintenance (O&M) 
Intensity 

Ion exchange removes Ions 
from the aqueous phase by 
exchange with counter ions 
on the exchange medium . 

2. High degree of c.ipital 
Investment 

3. High rellabillty & low 
maintenance 

4. Average degree of 
general costs ---· --------- - f----- -------- -1----------- +='-------- --l 

33. Precip itation / Precipitati on is used mainly Key Cost Drivers I . Average degree of 
Coagulation /Flocculation to convert dissolved • No senslUvlty analysis Operation & Maintenance 
This process transforms ionic species into solid- possible as only variable Is (O&M) Intensity 
dissolved contaminant s phase parti culates that Influent flow rate. 2. High degree of capital 
Into an insoluble can be removed froll' Investment 

solid, facili tating the the aqueous phase by 3. High reliabili ty & low 
contaminant's subsequent coagulation and fi ltration. maintenance 
removal from the liquid Remedial applicati on of th is 4, Average degree of 
phase by sedimentatio n or techno logy usually involve 
filtration. removal of dissolved toxic general costs 
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Srlle • • •. .,.' 
Trt ...... 

' , ..... , ..... 
I The process usually uses pH metals and rad,onudides. I 
~,ustment. add,toon or a I Depending on the process I 

I chemical precipitant. and design, sludges may 
I flocculatoon j be amenable to metal I 

I c.n, n ants 

I 

l 
I 

34. I Separation 

recovery 

The ex situ separation :--r 
process is used mainly as 

7 t. AvNagc degree of --l 
\ Separation techniques 
concentrate contdmlnatcd 

a pretreatment or poll 
treatment process to \ 
remove contaminants rrom \ 
wastewalPr 

j Operation & Maintenance j 
(O&M) Intensity j 

I 
I 

waste water through 
physocal .ind ch<?m,cal 
means, 

I 
I 

2 High degree or capital 
investment 

1
3 lllgh reliability & low 
maintenanc, 

14 High degree of general 
com 

C- inment to, Groundwater and SurfN• Water Contaminated Sites 

35 Physiul Barrie<> Slurry walls conta,n me Factors that have the mcxt 

I ground water itself, thus I significant impact on the I These subsurrace barne,s 
treating no part,culartarget final cost of so,l-benton1te consr;t or \lefloeally I excavated trenches I group of contaminants. I slurry wall lnstalla11on 
They are used to contain include: 

filled with slurry. The I I slurry, u,ually • mixture I contaminated ground •Type activity and 
water, divert contaminated d b, ·

1 

I Average degree of 
I Operatoon & Maintenance 

(0&\1 ) ,ntens.ty 

I 2 High degree of capital 
I ,nvcstme-nt 

1
3. H,gh rohabohty & low 
maintenance of bentoMe and wate,, I . I 1str1 ut1on o I ground water from dunking . 

hydraulically shores the contaminants. 

I trench to prevent collapse Iwate, inta~e. divert I 14. l ow degree of general 
uncontaminated ground Depth, length, and width 

and retards ground water costs 

I 
water flow, dnd/o, provide 

I 
of wall. \ 

flow. a barrier for the ground G 
1 

. 
1 

d 

I 
· eo 09,ca an \ water ttf'atment system. J hydrological charactcrlst1cs. 

l J •Distance trom sourc• of \ 
materials and equipment. I 
l Requirements for 

I wan p,01ectoon and I 
maintenance \ 

I-Type of slurry and backfill 
used I 

I 
·Other s,te specific I 
requnements a, 1den111,ed I in the Initial site •~~ssment I 
(e 9. pr-e of I contaminants or debris) 

j Planning, permitting, 
regulatory int@raction. dnd 
I sole rest~. __ 

l 
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BEFORE THE NATIONAL GREEN  

  TRIBUNAL, WESTERN BENCH 

SITTING AT PUNE 

         O.A. NO. 88 OF 2024 

   

       IN THE MATTER BETWEEN 

       Siddharth Ambaji Patil & Anr.  …  

             Applicants 

   Versus 

   Pen Mumbai Council & Ors.                      
      …Respondents 
 
 

 

 

 

 

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

AFFIDAVIT IN RESPONSE TO THE JOINT  

COMMITTEE REPORT DATED 07.11.2024 

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

 

 

 

 

      ZAMAN ALI 

      Advocate for the Applicants, 

      17, 1st Floor, Rohit Chambers,  

      Janmabhoomi Marg,    

      Fort, Mumbai – 400 001 

      Advocate Code: I13120  

      zamanali1602@gmail.com 

      Contact No.: 9167628833 
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